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AHHOTALUSA

Kuvra npencrarnser coGoit CGOpHHK, cocTOAHE M3 18 cTaTed,

npuuem 11 cTatelf MpHHA/IEKAT H3BECTHOMY HEMEIKOMY yuenomy
urnepy. : .

B cGopHHKe paccMaTpPHBaeICsl MOMyuYeHHe AJIOM HHHHTPHANKHAGE
¥ IHANKRIATIOMAHUATHAPHIOB M3 OJIEUHOB, BonOpoaa U ajiioMHHMS,
a TaKxKe W3 H30OYTHAMOMHHUEBHX COENMHEHull; DeaKUUH pa3sios
HEHHT JNIOMHHHATDHAJIKHAOB M HX nuposnu3. IloapoGHo pas6u-
paioTcA peaKumi AMIOMHHMATPHAJIKHIOB C ABYOKHCRIO YIVIEpOma M
IBYOKHCBIO CepH, PpeakUnH aJiOMHHHAODTaHHYeCKHX COeNUHEHH
€ AUeTHJCHOBEIMH YMVIERONOPOAAMH ¥ CHHTE3 CIOHPTOB H3 AJIOMHUHHE-
OpraHiMeckux coefiumenuil. B nByx craTesax paccMartpuBaioTest
KOMIJIEKCHHE COE/IMHEHHs amoMHuMiankuioB. Otnensho pasoGpau
BONPOC O NMPHMEHEHHM afHaGaTHYECKOH KPHOMETPHM K aJIOMHHMI-
OpraHHYIeCKHM coe}mHeﬂﬁﬂq.ﬂig'a.céuymmae'rcx TaKXKe  KOJiHue-
CTBEHHOE Onpejl€eHue [HATKWIAMIOMHEUBIMADHACE H ONpeleleHe
<€AKTHBHOCTH® 2JIOMMHHUHOPTraHHYECKHX COeNHHEHHH KAK KaTanH3a-
TOPOB.

Kunra paccunitana ma ImpoKmii Kpyr XMMHKOB-OpraHHKOS.

Penakuus JaurepaTypsl mo XHMH
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* Ziegler K, Angew. Chem., 68, 721 (1956); XuMm. HayKa H npom., 2,
Ne 1, 19 (1957); Ycnexu XuMmHH, 26, 1187 (1957),



6 Tpeducrosue

ANKUNAJIOMHHMHETUAPDUAIOB H3 OJnierHa, BOAOPOAA H aNIOMMHHA,
HOBBbl€ KOMILIEKCHbE COEJHHEHHS aJIOMUHHATPHAJIKWIOB ¥ aJKHJI-
anlOMHHUITaNOreHH/IOB, Peakily TepMHUeCKOR JHCCOIHALMH aJiio-
MHHMATDHAJKUJIOB, peakUHHn oOMeHa aJiKHJIbHBIMH pPajMKaZiaMH H
BLITECHEHMS, PEAKIHH NPHUCOEAVHEHHS AJIIOMHHUHOPraHHYECKHMX COE-
IVHeHWi1 nMo ABOHHOH CBs3H, CHHTE3 @-OJIEQUHOB W3 3TUJIEHA, CHH-
Te3 CIHPTOB W3 aJIOMHHHHOPTaHMYECKHX COeJHHeHHH, HOBHIE Me-
TOAB! aMafin3a AJIOMHHHHOPTAHHYECKMX COC[MHEHHH M T. J. 3HauH-
TeJBHBI MHTEpEC KAaK JUIA XHMHKOB-HCCJlegoBartesiedl, Tak W AJ
XMMHKOB-TEXHOJIOrOB I[IpPeiCTaBjisieT OIHCaHHe YCJOBHH 3KCIepH-
MEHTOB, NpUMeHsBLIeiCH annapaTypsl H YCTaHOBOK.

Jlurepatypa mnO XUMHH aNIOMMHHAOPraHHUECKHX COEIMHEHH
HeMHorouncaeHHa. B oteuecTBeHHOR NinTepaType 3TH BONPOCH OCBE-
meHsl B MoHorpadmyu Hecmesnoea A. H. u Kouemikosa K. A.* 4
B paboTax JIPyrHX aBTOpOB *¥*,

K BepocTaTkaM KHWTH cliefyeT OTHECTH 4acTO BCTPEUANLIMecH
[IOBTOPEHUS B OT/EJBHLIX CTATBAX M B HEKOTOPBIX CJAYYaHX H3JHUIHE
nofpo6HOe M3JOXKeHHe MaTepHalzia.

HecmoTpss Ha yKasaHHBIE HENOCTAaTKH, NMYOGAMKYeMBIl CGOpHMK
crarefl JlaeT LOBOJIBHO IIOJIHOE NPEJCTaBJEHUEe O paboTax H Nocsef-
HHX [OCTHXEHHAX BENYIUMX CIENHAJUCTOB B O6GJACTH AJIOMUHHH-
OPraHHYECKHX COEAMHEHHH H NO3TOMY MpPeACTAaBNifieT 3HAYHTEbLHLLI
HHTepeC 1Jifl WHMPOKOrO KPyra COBeTCKHX XMMHKOB.

Faasw 1, III- VI, VIII, IX w XV nepesen Cracusesnmu JI. C,,
masbl [1, XI, XII, XVI—XVIII — Koprees H. H., rnasm VII, X,
XIH, X1V — Cobosne I'. Y,

A. Xuzau

* Kouewkos K. A, Hecvmenaunos A H., Cunretnueckne Merogs B 06-
JI4CTH METajJIopranuyeckux coexmuenuil sjeMentoB 3 rpymne. HMsp. AH CCCP,
1945.

* )Xurauy A @, CracuneBny JI. C, MeToaH cHHTe3a aJiOMHHHFOpra-
HHY9ECKUX CoennHenHli, C6. «PeaklHH K MeToIbl HCC/IENOBAHHS OPraHHYeCKHX
coenurenuii», Bun. 10, crp. 209—374, I'ocxumuspar, 1961,

IF'nasa 1|

MNOJIYYEHHE ATMIOMHUHUMTPUAJIKHUJIOB
W TUAJTKHJTATIOMVHUNTUIPYIOB
13 OJIEQHHOB, BOOOPOIA U AJIIOMHUHHSA

Huesrep K., Teanepr I, Jlemryae I'., Ipoas B., llosé/u; K.

Ziegler K, Gellert H. G, Lehmkuhl H, Piohl W,
Zosel K, Lieb. Ann, Chem., 629, 1, 1960

B crathe nonpo6HO CHHCAMH B¢ PASHOBHAMOCTH B TIpHHLHNE YHKE H3BCCT-
HOro [l-—4] «npsMOro cHnTesa» AMOMHHHHTPHMANKHIOB H3 AJIOMHHHHA, BOJOpOia
H oJle(PHHOB: .

1. Onpocranufinbii CunTes NPH MaJHYMH B pearpyiomell CHCTEMe BCEX TpPEX
KOMIICHEHTOB OJHOBPEMEHHO, KOTOpPHH OCOGEHHG NPHroneR nis U306y THIIATHOMH-
HHEBHIX COE/HHEHH{i U B H3IBECTHOH MOIMPHKALHH TaK¥e IJIfi TPHIPOIHIAIOMIL
HHS M €r0 BEICLIHX TOMOJIOTOB,

2. lpycramuiubiii ¢rioco6, UpH KOTopoM B HEPBOH CTAAHH M3 2 MOJedl TPH-
WIKHIAMIOMHHEST B OTCYTCTBHE OJlehMHA HONYYAI0T 3 MOJAS IHANKAIATIOMHH M-
rHAPHIA [0 peakuHy -

1
2(Cplapy)s AL+ AL -+ 1*2“ Hy — 3(CpHypy1)2 AIH

H BO BTOpOfl CTajHMM TpHCORAHHEMHeM OJe(HHA TPEBDAAOT ero B 3 MOJs TpH-
ankunamoMusEs [sTor cnoco6 ocobemno xopom mis (CoHs)sAllL

O BO3MOMHOCTH HEMOCPENCTBEHHOrO NPHCOEIMHEHHs BOAOPOAA
K aJIOMHHHIO ¢ 06pa3soBaHHeM THADHAA aNIOMHHHS A0 NOCJENHEro
BpeMeHH HMYero He Ghinio u3sectno. IIo3TOMY OTKpbITHe peakuum
NPHCOEAHHEHHs] O1ePUHOB K THIAPHLY asIlOMHHMH ¢ 06pa3oBaHHCM
aJIOMUHHATPHANKKNOB [5-—7] BHAayase MOrJIO HMETH JHMLIL OFpaHH-
YEHHOE 3HAYCHHE [l CHHTE3a aJIOMUHHIOPraHMYECKHX cOeMHER I,
JTO OTKpHITHE MOIJI0 Obl NDHBECTH K GoJiee. npOCTOMY CHHTE3Y,
ecyid ObL ynanoch COENMHATH ANIOMHEHE, ONedMHBI W BONODPOJK, He
nosyyasi NpeiBapUTESbHO TFHAPH/A amoMuEEA. [locne H3BECTHBIX,
BHayanie 6e3pesynbTaTHBIX NOAHITOK B KOHue 1953 r. Havammch Cu-
CTeMaTHyeCKHe [MOHCKA Takoli BO3MOMHOCTH. B pesynbrate stux
HCCIEIOBAHHR Obls1 HalfiieH HOBBII clocoS CHHTe3a aniOMUHHI-
TPHAJIKHJIOB, KOTOpHIH ONHCAH B IPefBAPHTENIBHOM COOGIeHKH [1]
H B O630PHBIX cTaThsx [2-—4]. )

Pa6orasiune panee B sroil o6sacru Xoan u Hsm [8] ycrano-
BUJIH, YTO NOX AaBjeHueM npu 150° B CMeCH XJIOPHCTOrO anmoMm-
HHsl, aJIOMHMHHEBOTO MOPOLIKA H STHWJEHA HAPALY C Mac/oobpas-
HBIMH NOJIKMEPaMH STHIEHA 06pasyloTCsd 3HAYHTEJIbHBIE KOJIMYeCTBA
stunamomunnitxnopunos  CoHsAICl, w (CoHs),AICL Tlockonsky.
STujed M BOJAOPOJ He MOFYT HENOCPEACTBEHHO 06pa3OBLIBATEH
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STHJILUBIE TPYAMBI, 3JleCh HEOOXOAMMa peakuusi, B pe3ynbTare Ko-
TOPOH BEIIENSIETCS BOAOPOL, — AEFHAPHPORAHHE STWIEHA WAH MOJH-
MEPOB 9THIIEHA XJIOPHUCTHIM ajioMuHHeM. Ilo3sxe Pyrpydd [9] yera-
HOBHN, uTO pesysnpratel Xosna B Hsma MoryT 6wiTh YAYYIIEHD,
€CJIH K CMeCH f106aBHTh BOJOPOLL.

OTH TPH aBTOpa BCe Xe He CMOIIH OTKA3aThCsl OT npesacraene-
HHsl, YTO 6€3 XJNOPUCTOTO ANIOMMHUA peaKLHMsl HCBOSMOXKHA ¥ OH
AOJIXEH HPHCYTCTBOBATL B GONBIIMX KONMYECTBAX. DTO HOHATHO,
TaK KaK Xoan ¥ Hsw npoBoAmiH cBOM HAGMIONeHHs B paMkKax wc-
CNe[OBAHWA 110 NOJHMEPHIALKH STHJIEHA B NPHCYTCTBHH XJIOPHCTOTO
anoMUHMA. DaKTHYECKH JUid O6DA30BAHHS STHJBHBIX rpynn, ces-
82HHBIX € aJIOMHHHEM, T0-BHAWMOMY, NOCTATOUHO HAJHUHS STH-
JIEHa, BOAOPOJA M COGCTBEHHO amomunms. OnHAKO TPASTHAAMOME-
HHH .MOXKET H 1le COMEPKAThCs B PeaKUMOHHON CMEeCH, TaK KakK OH
N0 pPeakuuH

Al(CHg)s + AICl, —» C,H,AICI, -} (C,H,), AICI

TOTHAC NPEBPAILAETCs B 3THJIANOMHHHUHACECKBHXJIOPHS (a rakxke
B 3aBHCHMOCTH OT KOJIHYECTBEHHBIX COOTHOLICHHMY WJIH B MOHOXJIO-
pun, uau B Auxnopun) * [10]. Xsnopuereli anoMuuuil NpUHEMaeT
ydactue JIHIb BO BTOPHYHBIX peakimsix. Henwss, ofnaxo, CKa3aTh,
ATO NPHCYTCTBHE €ro HECYIIECTBEHHO JJIsi OGLIEr0 XOfa peaKIuH.
Ecnn yenosus  peakiun (Temnepatypa, naBnenue) TAKOBHI, YTO
TPHITURANIOMHHME 0Gpa3yercss caM, STUMeH 6LICTPO pacxopyeTcs
B HHTEHCHBHBIX NOCHEAYIOMAX Peaknusx (a HMEHHO Ha HOCTpOiiKY
TPUSTHNIAMIOMUHHS 110 BHICIUMX AJIOMHHHATPHAJKHIOB HJM Ha 06-
pasoBaHHE COOTBETCTBYIOLIHX BBICLIMX oneduros [5, 6, 11, 12]. Tlo
HeoOxoUMOCTH o6iad Peakums JIoJIzKHa Gbuia Obl NPUHATL COBCEM
HHoe Hanpasienue. [lo Xo.me——Hsmy—Py'rpytpcby XJIOPUCTBIH
aTMUHAN feficTByer npu stoM, MO-BUJIUMOMY, B KaueCTBE CBH3LI-
BAaIOWIEro cpeacTsa st (BO3MOXKHO, NEPBHUHO obpasylomerocs)
TPHITHNZNIOMUHNS. DTO TOHHKAET PEAKUHOHHYIO CIOCOGHOCTE TpH-
STHIAJIIOMUHYSL MO OTHOIIEHHID K 3THJIEHY ((CgHs)AICI pearn-
PYET . C 9THNEHOM npH TeMneparypax sbimie 250° [8b]), a raxwxe
«KOHCEPBUPYeT» KAK ITHJ/IbHEIE T'PYNMBl, CBA3AHHLIC C ANOMHHHEM,
TaK ¥ HEOOXOMMMBIE J1ist PeaKumu sTHJIEH.

OcHoBHas npobnema npu TIPORELCHHH NPSIMOTA CHHTE3a aNlOMH-
HUATPHASIKWIIOB COCTOWT, NO-BHAMMOMY, B HaXOXLEHHH YCJOBHH,
IPH KOTOPEIX MpHMeHsieMble OJIChMHEI He JIOMMKHDL BCTYNATh B jlafib*
HeHlllne peakypu. -

Ilpu nnannpopamun onerros cnemosaso HCXOAHTH W3 TOrO, YTO
CaM 0o ceGe MeTAJVIMUECKHI AMIOMUHHE HE MOMKeT peardpopars,

* Tpu 3Tom uemb3s yTmepKAaTe, uTo B onurax Xomna w Hswa, a Takwe
Pyrpydda nepsuuno 06pa30BHBAICH TPUITHIIANIOMHHH, IMpouece Moxuo ceGe

UDELCTABHTE TaK, YTO NEPBHYRO OOPAYIOTCH AMIOMHHHAOPIAHHYECKHe XIOPHARL,

SKCTepHMEHTAJBHO 3TOT- BONPGE PEHIMTH HEBOSMOMKHO,

Hoayuenue AlR; u R,AIH us onregumos, 6000poda u aromurus 9

a noeH GHITH MOLBEPrHYT M3BECTHOH aktuaumy. IlepBrie OmbITH
NPOBOAKIH B MPHCYTCTBHH AMAKWIAJIOMUHHAraOreHUI0B. ITpn
3TOM OBLIO 3aMEUEHO, YTO B MPHUCYTCTBHH MHAJKHJIAIIOMHHHIXIIOPH-
JIOB MHOTJIA MOKeT MPOHCXONHTHL FHIPHPOBAHHE. Iostomy npuMeHe-
HUe MEHEE ArPeCCHBHBIX NHANKUJIAJIOMHHHEMOINNOB MOXKer OHTh
6oJiee MEpCNEKTHBHBIM. EC/IH B peakUHOHHOH CMecH IPHCYTCTBYET
TOJMILKO AHAJKHIMOHOTAJIOTEMH], TO BHOBL OOpasylouleecsi aNiOMH-
HUIOpraHHyecKoe COeIMHEHHe He MOJKeT GBITh HHUYEM HHLIM, KpOMe
TPUANIKAJIANIOMEHAS. PaKTHUECKH yXe B NEPBHIX OIBITAX TAKOIo
pona (C STHJIEHOM H 3aT€M C MPOMHJIEHOM) MOSIBHJIACH BO3MOMKHOCTh
HabmoAaTh HapsiLy ¢ 06pasoBaHieM GOJILIHX KOJIMYECTB STAHA HIIM
nponaHa TakXe W 3aMeTHOe 00pa30BaHHe aJIOMHHHHOPraHHYeCKHUX
COE/IMHEHH.

O HOCTAAHWHAHBIA CHHTE3 TPHH3O0BYTHJIAJNIOMHHHS

Vcnosus peakuuu ObiH TaKMMH, YTO MOXKHO OBINO OXHAATDH
JlanbHEHIEr0 B3aMMONEHCTBHS STHNICHA H a-0JiepUHOH - 06paso-
BaBIUMMCS TPUAJKUNANIOMHUAHeM (ZOCTPoiiKa [0 BBICIIMX AJIIOMH-
HHATPHAJIKWIOB 3THJICHOM, KaTaJMTHYeCKas NHMePH3aiMs Lisl npo-
nuiena). OueHb CKOPO NOITOMY PEIIMJM TPHMEHHTH JUIl STHX
OMBITOB M30OYTHJIEH Kak MpOCTelilnil MpejCTaBHTeNb oneq;nﬂaoa,
unnuddepeHTHEIX 110 OTHOIUEHHIO K aMOMUHUHATPHAJKHJIAM. ITH
ONBITHL OHICTPO NpPHBENH K ycnexy. Ilpuw stoM mapsny ¢ vmpudde-
PEeHTHOCTEI M300YTHJCHA K AJIOMHHHHTPHAJKHNAM HIpajo PoJn H
TO OOCTOSMTENBCTBO, YTO H300YTHJNECH B PEAKIMOHHHIX CMECAX FHI-
pupyercsi BONOPOZIOM, ONEBHIHO, TpYAHee, YeM, Hampumep, STHIEH

TIHJICH. .
Hnanpgg:e paspaboTkn 3rtOro cnocoba 6bli HakoHJeH GOMbILOH
ONLIT, 0 KOTOPOM 3/leCk KPaTKo CKazaHo B o6uieM Buye. bosee nop-
po6HO pPa3BHTHE MPOLECCA MOXHO NPOCJE[HTE N0 NATEHTaM

— 1L .
[132;33)!“]40’ YTOGHI MOBEPXHOCTH AJOMHMHHS TIOJ AJIOMHHHIAOPraHu-
YeCKHM COEOWHEHHEM Obljia UHCTOH, YTO6H MACCHBHPYIOHIMH OKHC-
Helll cn0# He Mor 0Opa3osLIBaThCS CHOBA. CYIIECTBYKOT TaKHe COpTa
TOHKOH3MEJILYEHHOTO aJIOMHHMS, C KOTOPHIMH MOXHO MPOBECTH pe-
aknuio Ge3 GOJbLIMX 3aTpaT Ha €ro AKTHBHP OBAHHE. )Eopoumm He-
XOMHBIM MaTEpPHAJIOM SIBJISIETCA ¢TEPMHTHRHIH aJIOMWHHH» — 110 BO3-
MOMHOCTH cBexenonyueHnblil. Ilpofaknaqa asioMHHHeBasi OpoH3a
GoJiee TOHKO H3MeJbYena, HO YacTo OKA3HBaeTCsl COBEDIIEHHO He-
npurofsofi. OpvE cnoco6 aKTHBANHU AJIOMUHHSI COCTOHT, HAMPH-
Mep, B 06paboTKe aJIOMHHHS HEXOCTATOYHBIM KOJHYECTBOM OPOMH- -
croro stuna (C HofMgaMH paboTaTh HET HEOOXOIMMOCTH); mpu
5TOM o6pasyercss CeCKBHOpPOMHMI, ,KOTo_pblﬁ 3aTeM TIHATEJBHO CJIH- .
BalOT H NOOABJSIIOT TPHAJIKWIIANIOMHHMI, HanpHMep TPHSTHJIANIOMH-
HEf wgn Lesecoobpastee Tpun3obyrTHiamomunni, Tlocae 3rorg
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3arpyaloT M306yTHJIEeH, HATHETaloOT BOHOpOH M Harpesawot no 130°
IpH BpalleHWH WJH BCTPAXHMBAHMH aBTOKNABa, IPHYEM LABJICHYE HA
npoTsikeHud 12 yac. cHHXaeTcs.

IIpu nepsoit sarpyske nomo6HOro poma o6pa3yercss HCKJIIOUH-
TEJbHO HMJIH TOYTH HCKJIOUHTENLHO H300yTaH W COBCEM HE NOJAY-
yaercsl TpunsobyTHaanioMHEus. Ecnn ke mocse sToro cauTh ¢ oc-
TaBIIErocd B ABTOK/IABE ANIOMHHHA OOMBIIVIO YAaCTh MKHAKOCTH H
CHOBa J06aBUTb M300yTHJNEH M BoOjopon (He HoGaBisis TPHAJKHJ-
aJIOMUHKS), TO BO BTOPOM OMBITE YkKe OKono 509 wuszoBytunena
ruapupyercd u 509 BeTynaeT B peakuuio ¢ 06pa30OBaHHEM TPHH3O-
Oyrunamomunns.  IIpn Tpersell 3arpyske npuMepno 10—159% wuzo-
fytunena npeBpamarTcs B u306ytad U 85—909% B TpHH30GYTHA-
amoMuHEH. YTOGE MpPH OLHOKPATHON 3arpy3Ke aBTOK/ABA MPOBECTH
BO3MOXHO 60JibllIe Omepanuii, Hago ¢ CaMoro Hauana 6paTh 10CTa-
TOYHO GOJIBILOE KOJIHYECTBO aNMIOMUHMS.

ITpn MHOroKpaTHOM NOBTOPEHHH MpoOLeCCa CTENEHh THAPHPOBA-
Hug u306yTHSieHa BO3pacTaeT. BeposiTHO, TO CBA3aHO C TeM, YTO
npemecr anomunus (Cu, Fe) ocsoGoxnaiorcs u melicTBYIOT no
THNY KaTajudaropop PsHesn. Takxke onpejeseHHyo posib WIpaer M
NOBEPXHOCTh aBTOK/aBa, OCOGCHHO B Haualle DEaKUMH: piKaBYHHA
CO CTaJIbHBIX aBTUKJABOB (TaKHe MPHUMEHSAIOTCH), pearupys ¢ asio-
MHHHCBLIMY COCJMHEHHSIMH, N2eT KOJUJIOHAAJNBHOE XKE/IE30, KOTOPOE
AeHCTBYET Kak KaTaJu3aTop THIAPHPOBAHHS.

OnbITe nOKa3anu, YTO NPUCYTCTBHE TaJIOTEHHAOB AJIOMHHHS B
CHCTEME KaK KaTajHM3aToPOB He SIBJSETCS HEOGXONWMBIM: B CEpPHH
OMBITOB KOJIMYECTBO HX MOCTENEHHO CHHIKAETCH.

Ha oCHOBaHMM NPaKTHYECKOrO OMBITA AKTHBHPOBAHHE AJIIOMH-
HHEBOTrO MOPOILIKA CHa¥ajia MPOBOAMJOCE YHCTO MEXAHHUCCKM, [Iy-
TEM MHOIOYaCOBOTO PasMOJid B CPejie TPHAJKHIAMOMHENS (B LaH-
HOM CJayyae TPHH30OYTHJIAJIOMHHEA) B UIaposoii Menpnuie, Jlaxe
NOABUBIIMECH B MOC/iCJ(HEE BPEMSA B MPOHAKE COPTA TOHKOH3MEh-
YEHHOr0 aJIlOMHHH#, MPHMeHsieMble 6€3 NpeABapHTeNbHOH 06pa-
GOTKH, pearupyloT GhICTPee, €CJM HX MPENBAPHTENBLHO PasMOJIOTh
B [1aPOBOH MeJibHHIE B MPUCYTCTBHH TPHAJKUIaIOMUENA. Hakoner,
AJis OMBITOB KPYNMHOTO MaciuTaba MPHMEHSIETCs aJIOMMHME, nomy-
YCHHHIH PACHbUIEHHEM JKUAKOIO METAJLIa M3 COMJia GLICTDHIM TOKOM
ra3a HENOCPEACTBEHHO B TPHANKHJIAJNIOMHHHM WJM YrJEBOJIOPOLE,
comepxkaiieM 5% tpuankunanioMuuus. JlnurtesbHas npakTHKa oCy-
LIECTBJIEHNS] MHOrOYHCJICHHBIX BApPHAHTOB STOrO CINOCO6a Ha OMBIT-
HBIX YCTAaHOBKAX IOKA3LIBAET, YTO CKOPOCTh PEAKUMH 3&BHCHT OT
MHOMKECTBA (DAKTOpOB, We BCe W3 KOTOPHIX yXe SICHHL B CBs3H
C 3TUM B HOBeiillell MaTeHTHON! NMTEpaType NOSBHACS PSA Npemo-
JKeHuH, PEKOMEHLYIOIMX YCKOPHTh CHHTE3 AJNIOMHHHATPHANKUIOB
no sromy crnocofy [14—16]. Muorre us 9THX npemnoxenuii Ghud
[POBEPEHE, OfHAKO ONHO3HAYUHO YCTAHOBHTL HAJHYME YTBEpKIae-
moro. apdekTa He yAANoCh. ITO MOKHO OCBACHHTEL TEM, YTO OTEJh-

Monyuenie ARz u R.AIH uz osregpuros, 608opoda u OAOMUHUR 11

HLle HAGJIOLEHUs] Pa3jiMuHBIX H306peTaTesiel MpOBOJMINCE B ONpe-
[e/IeHHBIX YCJOBMSAX W BHIBOLHL M3 HHX He MOryT ObiTh MPHMCHEHDE
K JPYTHM YCJIOBHSM, OT/IMYAMOLIMMCH OT T€X, KOTOphle MPUBONSATCH
B 11aTEHTAX JiJisl ONHCHIBAEMBIX OMELITOB.

MeTOMKY CHHTe3a TPHH306YTHJANIOMHHHS MOXHO HCTIONIL30BaTh
7Nl TIOJIYYEHHs BHICINHX FOMOJIOFOB: TPHHIOTEKCHJI- H TPHUI0OKTHJ-
amovpnHs w3 2-mermanedrtena-1 CsH/C(CH;z) = CH: (nonyuen-
HOrO M3 MNpONHJeHA AMMEPH3ALHEH ¢ TPHIPONUJIAJIOMMHEEM Kak
KATANM3aTOpOM), ® cooTBeTcTBeHHo Imm3oOytunena (CHs)sCCHe
C(CH3) =CH,. J1a peakuuss nNpuUrofHa TakMke [nsi MOAYYEHHS CO-
oteeTcTByiomero  ajkunamomuens w3 sumonena  CHsCels
C(CHs) = CHa. .

JAHHA3OBYTHIANIOMHHUATHAPH

B npouecce APAMOrc CHHTE3a AJNIOMHHHHTPHAIKHIIOB B 3aBHCH-
MOCTH OT YCJOBRH MOCTOSIHHO OOpasyloTCsl pasfinyHHE KOJMYECTBa
IUAJKAJIAJIOMHHEHTHAPHAOB B COOTBETCTBHH C YPaBHEHHEM

At 414 Hy - 2C s —> HAICoHons )

Cripoli TpHM306GYTHAZNIOMHUHMH, TMOJYYEHHEIH M3 aJlOMMHHA,
H300yTHJIEHA W BOLOPONA, CONEPIKHT, Kak MpaBuso, GobliHe WIH
MEHBIUME KOJMUECTB2 AMU3OOYTHIATNIOMUHMHATHAPHLA, OT KOTOPBIX
MOXKHO JIEFKO OCBOOOMUTLCS MYTEM Mocnenylonell o6paGoTkn peak-
HvoHHOM CMecH M3o0yTHiienoM nox AasieHueM npu 80—100°. Oun-
CTHTH TPHH3OGYTHJIAMOMUHNIH MOXKHO TAKXKe MyTEM TEPErOHKH B XO-
pOIIEM BEICOKOM BakKyyme. JIMn306yTHnanOMHHUATHAPHA, KMISIIIHI
3HAUMTEJNBHO BBHILIE, YEM TPHUH30GYTHNANIOMHHHMI, OcTaeTcs B Ky6e.
Xopolmne JUCTHIUIATHL TAKOTO pOAa NOJXKHBL IOJHOCTHK) 3aKpH-
CTaNIV30BHBATLCS BO JbY WM, BO BCAKOM cjyyae, npun —5° (T. mi.
YHCTOr0 TPHH3OOyTHAAMOMHHNS +6°).

Bce amoMmuBMitTpHaNkusb O6GJAfalOT ONPELEJEHHOH CKJIOHHO-
CTBIO K OTIENJieHHio ojieHHA M MPeBPAILEHHIO B COOTBETCTBYIONIHE
IHANKMIAMOMUHABrUApUAEl. Takan TeHZEHINA K OTLIEMJIEHHIO OJie-
(HEa OCOGEHHO BENHKZ V AJIOMHEMATPHAJKHIIOB ¢ a-Pa3BETBJIEH-
HBIMH [EPBUUHBIMHM pafiMKanaMu. 3TO NPUBOJMT K TOMY, uTO
TpHU300yTUNANIOMYHHE B YHCTOM BHJe WJM B BHIE CHIPOr0 Npo-
LyKTa, yxe cojepwamero ruapux, npu 100—150° sHepruuno of-
mwennser | Mosb H300yTHIEHa, MpeBpamlasich B HHH300yTHUNasIO-
MUHMATHADH .

[MockonbKy NMpH NPHMEHEHMH WSOGYTHNAJIOMHHHEBLIX COCLMHE-
HHil pasiiMuie MeXIy TPHaJKHWIANIOMHHHEM W JHAJKWJIAJIOMHHHAM-
TMAPHJOM B PSIlE CNIyUaeB He HrPaeT PoJiM, PEKOMEHIYeTCsl mpeBpa-
HATH NPOAYKTH MPSIMOrO CHHTE3a B YHCTHIH JUH300YTHIIAMIOMHHMH-
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ruapua. Tlpu 5TOM BO3Bparlaercs sHauMTenbHAS YACTh H306YTHIIEHA.
Iunzo6yTHnamoMBHUATHADH JIETKO mePperOHAETC B BHICOKOM Ba-
KyyMe, B pe3yJbTaTe 4ero NOJYYAIOT COBEPINCHHO YHUCTOe WHIWBH-
AYyaJibHOE COEJHHEHHE, KOTOpOe JIerko- npespamaercsi '8 TPHH3O-
'CYyTHAAMIOMMENE TIPH YMEDEHHOM HATPEBAHHH C W306YTHJIEHOM.

NPSIMOA CHHTE3 TPHATHJIAJIIOMHUHHS
H Ero BBICIIHX TOMOJIOTOB (BE3 «-PA3BETBJIEHHS
B AJIKWJILHOM PARMKAJE)

Metonnl cHHTe3a TPHH30GYTUNANIIOMHHNS M €r0 aHAJIOFOB HE MO-
ryT GBITb MCHONB3OBAHBI IJsl CHHTE32 TPHITHJIAMIOMHHHSA H APYTHX
anwmuﬂnﬁTpnanKnnoa C NPSAMBIMH lensMi. XOTH YKalaHHBLIE anio-
MHHHEBLIE COE[VHEWHS, Ka3anoCh Obl, 1 MOXKHO MOJYUHTH TaKHM
OYTEM, OMNbITHI HCBOCNPOW3BOIMMBI M Pe3yJbTaThl WX 3aBHCAT OT
MHOTHX cjayuapnocTell. Kak npaBuio, NpOHCXOAKT rUJpvpoBanue
oneuuoB ¢ HeGOJIBUINM PaCXOLOM AJNIOMHHHS Ha OCHOBHYIO peak-
LU0,

Ipu H3yUeHHH s'foﬁ peakiun OLIO YCTAHOBJIEHO, YTO TPHAJKHIL-
8JIIOMMHMH, KOTOPHIH BHAuaJie PacCMaTPHBA/Cs] KaK CPEACTBO 3a-
LWUTH CBOGOMHOH TMOBEPXHOCTH aJIIOMHHKS, (paKTHUECKH BBITIONHAET
BaXXHYIO POJIb MOCPEHMKA peakumu. B oTcyTcTBHe oneduna u B npu-
TYTCTBHY BOLOPONa MOXHO MPEBPATUTH AMOMUHHH B JHaJKH/IAMO-
MHBHUHTHAPUL '

ZAN(CaHapy )5 1 AL ]-;— Hy — 3HAI(C,Hzpy 1),

NpHYeM YHCJIO aTOMOB aJIIOMHHHS, CBSI3aHHBIX C OpraHMYECKHMH
panukanaMu. Beapacraer #a 50%. Ilpucoennsenve oneduna K nuad-
KHJIQMOMHHUITHAPUAY MNPUBOLMT K MOJNYYEHHIO 3 MOJeKyn TpHa-
KHJIaJIOMHHMSE BMECTO 2, MePBOHAYANLHO HCMOJL30BAHHBIX. CoueTa-
HHE 9THX LBYX PeaKumil IPH MX MHOFOKPaTHOM MOBTOPEHHH MO3BO-
JIMeT [ONYYHTh Jio60e 3ajanHOe KOJIHUECTBO TPHAJIKWAANIOMUHHS
U3 aJIIOMHHHS, oneduHa H BONOPONA M, CJEHOBATENLHO, TPELCTAB-
JsieT co60it MeXaHM3M CHHTe32 TPUHU30OyTHnamoMuuus. Takum o6-
pasoM, NpsAMOA CHHTE3 TPHITHJIAKIOMHHHA, TPHODONUIAANIOMUHUSR H
JIPYTHX BHICIUHX AMIOMHHUATPHAIKWIOB C NPAMBIMH LEMSIMH He BHI-
3biBaeT GOMbLUe HHKAKMX 3atpyasenuil. s yenemnoro [poBeneHns
Peakuus MOXKHO HCXOMHTH H3 ONpEeesieHHOro KOJIHUECTBA COOTBET-
CTBYIONIErO TPHANKWJIANIOMUHNA B CMECH C AJIOMHHHEM ¥ B [pM-
CYTCTBHM HOCTATOYHOrO KOJWYECTBA BOJAOPona (ero pacxom Bpemst
OT BPEMeHH c/eAYeT MOfoJHATL) nocTeneHHO n0GaBastTe npu 120°
oneun. Croco6 npuroseH zis BceX oNedMHOB (0T MponuieHa 10
-BBICIIHX I'OMOJIOTOB), KOTOpble MOJKHO JIEFKO MepeKaYHBaTh H WH1-
-KOM COCTOSIHMH. MOXHO TaKKe Pa3LEJHTh HPOIECC WA HBE BhillC-
-ynomsaHyToie ctafiud. Ilepsas — nposomuicst npu 110—140° n pnas-

Hosrytenue AlRs u R:AIH ua oneqbuuos; 8000p0da u QMOMUNUR 13

gennn Bojoposia 50—200 ar; Bropas — B OTCYTCTBHE BOIOpOAA
npn 80—100° 1 — B ciiydyae CUHTE3a TPUSTHJANIIOMHHNS — MPH MakK-
CHMAJILHOM JiaBJeHHH 3THJeHa 10 ar (cM. Takxe pa6ory [17]).

flcHo, 4TO mpH-paboTe MO 9TOMY CHoc06y KOHEYHBLIMH MPOLYK-
TaMH MOTYT GEITh KaK aJIOMHHMATDHAJIKHJIB, TAK H AHAJKHJIAJIO~
mupHiraApuas. Ecnu mocnenmeit cranuell siBRSAETCA HCYEPNBbIBAlO-
mass o6paGoTKa BOJIOPOJOM B NPHCYTCTBHH AJIOMUHHS, TPOLYKT
peakuuy — OpeHMYIecTBeHHO nHaNKunanioMunniiruaprn. Hebosb-
HIHE KOJIMYECTBA MPHMMECH TpHaJKunajioMuuns (no kpaiinell mepe
i HWSIUKX WIEHOB PsAa) OTHENsIOTCs IPH BaKYyM-NEPETOHKe
B Kauectse npenroHa. CHHTE3 TPHITHJIAJIOMHHHS H OHSTHJIATIOMH-
Huiiruapuaa (M0 COOPYXeHusi HeMpepHBHO NelCTBYIOUIEH ONBITHOM
JCTAHOBKH C ABYMSl PeakTopamu 1jsi 06edx CTajHil) wacTo mposo-
[MJM TakuM 06pasoM, 4YTo B CoJiplieM aBTOKJaBe OJMH o6beM TpM-
STHJAJIOMHHNS [PEBPALLANY B IPAKTHYECKH PaBHBIH 06beM JUITHI-
aNIOMVHKATHAPHLA W 3aTeM su0o npespauiann nyreM oGpaGoTKu
9THAeHOM B 1lf; O6beMa TPHSTHAANIOMHHHS,, OTOMpanu ortyna '[o.
06'beMa ¥ NOBTOPSJIN. OTIEpaNHIo, JM60 oTGHpann /s o6bhema nusTHI-
AMOMMBHArMApUAA, a ocTaBiunecs 2/; o6beMa MpeBpaniani B3auMo-
IeitcrBeM ¢ 5THAEHOM B | 06beM TPU3TUJAJIOMUHMS JJISI TOrO,
yTOOLl BEPHYTHCH K HCXOIHOMY COCTOSIHMIO.

B03MOKHOCTL MPOBEIEHHs CHHTE32a AJIOMHUHHATPHAJKANOB, M0~
BHAMMOMY, CBS32Ha C TEM, YTO PeaKIMsi (XOTs OHA- M HEH3BECTHA)

Al4 1% H, ——> AlH;

ONIpeneJiEHHO SHAOTEPpMHYHA, B TO BpeMd Kak pearuusa
AlH, + 2AIR; —> 3AIHR,

3K30TEpMHYH2 H UX CyMMapnasi peaknus

2AIR, -+ 13 Hy + Al > BHAIR,

TaKXe 3aMeTHO 3K30TepMHUHA.

B sak/aioueHue Heo6XOAMMO 3aMeTHTh, YTO HOBLIH CIocoG roJy-
YeHHS AaJIOMHHHIOpPraHHYeCKHX COeINHEeHHfi CBA3aH C TeMH XKe
OrpaHVueHHSIMH, KaK H paHee ONMHCAHHHIN CHHTE3 M3 COGCTHEHHO
rHpua ANIOMMHES: oneduHb AOJKHE comepXath rpynny CHg=,
TOorja 06pasyloTes IPEHMYIIECTBEHHO NEPBUUHLIC aJloMAHHeBHE CO-
ennHenns. MOXHO TakiKe MONYYHTH JHANKHJIANIOMHHAACHAPHAL CO
BTOPMYHLIME OCTATKAMM [IPH AJIOMMHHM, HO 5Ta BO3MOXHOCTh JIO
CHX nop He MMeJa ocoforo 3naueHnsl. Kaknx-nu6o yxasanwii Ha mo-
JIyYeHHE aJIOMHHHEBBIX COeJMHEHHH C TPETHUHBIMH OCTATKAMH [0
HacTosNlero BPeMEeHH He WMeeTcsl.

Hagonel, cleflyeT YINOMSHYThb, YTO CYILECTBYeT W JPYro#fl nyThb
(otkpurreiit JlemkysneM u Kécrepow [18, 19]) nns nepexona ot anio-
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MEHUATPHANIKWIIOB K HHANKHIANIOMUHMATHAPHAaM. Ecau anoMuHui-
TpUasKuNbl Harpesath o 140—160° ¢ Bonoponom nop nasjendem,
TO NpPOTEKAET peakiusl

Taxmg 06pa3soM, NpeBpaTHTL TPHANKHAAMIOMHHHE B IMAJKAJIAIIO-
MHHMHTHADHL MOXKHO Takxke u 6es no6aBky aJiOMHHHS; 5Ta BO3-
MOXHOCTE B ONpeleJeHHBIX CJay4YasxX MOXKeT ObIThb HCIOJAB30BaHA.
EC’SECTBeHHO, YT0 Ha 3TOM HC MOXKeT GBITbh OCHOBAH CHUHTE3 aJIlOMH«
HUHTPUAJIKUJIOB.

IKCIIEPHMEHTAJBHAS YACTH

B npuBopmMbIx HWXe npumepax paiorcs pasnHuHbie BapHaHTHI
HOBOFO crnocofa cHHTe3a.

AkTusayus aromunus e wapoeod meavruye. 10 y. anomMpHHE-
BOTO NOPGIIKA MHTEHCHBHO DPa3MaJbiBalOT B aTMocdepe a30Ta B.Li1a-
poBoH, Jyunie BHOpAMOHHOH, MensHuLe (cM. paBoty [7), crp. 110)
co 100 u. roToBOro TpPHANKMNANIOMHHMs B TeueHue 8 min 12 uac.
lpumensiores cranbubie mapol. Ecam npupertes NpHUMeHATh OOhIY-
Hbl€ BpamalomMecs: WapoBble MEJLHUILL, TO LENeco06pas’Ho ycTa-
HOBHTH HEOOXOLMMOE BPEMsi PasMoOna APELBAPHTENLHBIME ONBITAMM,
PaGounii 0o6beM MeJbHHLE AOJIKeH ObITh JABYKpaTlIBIM NO Cpas-
HEHHIO ¢ OOBEMOM 3KHMJKOCTH; S3aMNOJiHEHHE mwapamMu — Ha 809%
06beMa (5TO OTHOCHTCH TOJIBKO K BHOPALMOHHHIM ITAPOBHIM MeJib-
HULlAM, 3aMOJIHEHHBIM CTAJIBHEIMH INapaMH OJMHAKOBOH BEJHUYNWHELI).

CBs3aHO JIM AKTHBHPOBAHHE TOJILKO C OCBOGOMKIEHHEM noBepx-
HOCTH METaJUIHYeCKHX 4aCTHL, He sicHo. BoaMoxmHO, yBenwuusaio-
IIMHCST CO BPEMEHEM HAMOJ MpUMeCeH W3 IIAPOB H CTEHOK MEJb-
HVIEL TAKIXe MMEET 3HaueHHe.

Meibtnua, npumensiBliasics s HeGOJBLIMX ONBITOR, HMefa
BrICOTY 90 MM u guamerp 170 mm npy emkoctu 0.9 4; nas npenapa-
TUBHBIX lleJieil HCMONB30BANACh MEJIBHHIA €MKOCTHIO 5 4, MMeBmasn
Beicoty 170 mm-u pvamerp 210 mm. B 3aBHCHMOCTH OT Tpebyemoil
3arpyskd MOryT OBITb IPUMEHEHH! BHOPALMOHHBIE MENILHMIL XOJO-
BHIX THTIOB C COOTBETCTBYIOLIMMH pazMepamu 6apabaHa.

AKTHBAlMs aJIIOMHHHS  HENOCPEACTBEHHO B Hepa3GaBJIeHHOM
MHAKOM TPHANKHWIAJIOMHHHM HMEET TO NPEMMYINECTBO, ¥TO B 3a-
IPy3Ky He nonajgaioT HUKaKHe MOCTOPOHHHe MpHMecH, OIHAKO He-

. BOCTaTKOM STOTO cnoco6a sfBsisieTcst Heo6XOANMOCTL HMeTh K Hauany
PaGoTE [0BOJILHO MHOrO FOTOBOTC TPHAJKMAAJIOMHWHHES, KOTOpbIii
HO/KEH OGHITh TONYYeH JPYrHMH cnocoGamu  (CM. pabory [7]
c1p. 114—116). Moxuo, oxHako, npOBOAMTL aKTHBHPOBAHHE B cpene'
YrR€BONOPOAA, Jiyutiie anu(aTHueCKOro (rekcaH, UMKJOFEKCAH, H30-
OKT2H M T. IL), K KOTOPOMY (3T0 Ba}KHO) A06aBJEHO OKOJO 59

Moayuenue AlRs u RoAIH u3 oseunos, epdopoaa U QAOMUHUA 15

TpI/IaJIKHJIaJHOMHHPIfH. ST0 MMEeT TaKXe H TO [IpEPIMyH_IECTBO, qTO
[oJiyiaeMble CYCMEH3IMH BIJIOTh JO BLICOKOTO COREPaHUsS 2JIOMH-
HUSl OCTAIOTCH JXHMIKHMH H 1o3troMy Gomee yioO6HE B O6palleHUH.

Ina omerros ¢ GONBIIWMM 3arpy3KaMM MPUMeHAJIHCh HCKJIOYM-
TesIbHO BHOpAIlOHHKE IUAPOBBIE MEJLHHIE * C HeNOABHIKHO 3aKpen-
JIEHHBIM Ha BHOpHpylomeil ocH Gapa6anom o6umieit emxoctbio 150 4
v noneaHoB — 50 4. Bapa6an meabHuupl cHaGeH cBapHOH py6aiu-
kofi, 4Yepe3 KOTOpylo npH pafoTe MpoOKauMBaiOT Macno. Macno
NPOXOLMT Huepes OxJaxAaeMmblii BoJOH 3MeeBHK M BO3BDAlLaercs B
pyGawky. B menpnuny sarpyxaimor 560 ke cranbHbHIX LIapoB fHa-
merpoM 1,2 cm. OTHOCHTENBHO LEHTPAJbHOH OCH OHAa 3aKpenjieHa
HAKJMOHHO, 6aarofaps 4YeMy OGJerdaercss BHIrpy3Ka aJlOMHHHEBOH
CYCMEH3HH, OCymecTBiseMasl TpPH NOMOLUM IIMPOKOrO MeTasinue-
CKOro LIJIAHFA, HEMOCPE/ICTBEHHO B aBTOKJAB. 3arpyska CocraBlisier
5 ke anoMundeBoro nopomka u 30 4 KHUIKOCTH.

[pH HanWYHH annapaTypel HCKJIOUHTENLHO MpocThiM U s¢idek-
THBHEIM fiBjisiercst (yke yunoMsHyToe Ha crp. 10) pacnbinende pac-
MJIaBJAEHHOTO aJIIOMHHNMS yepe3 COMJIO NP MOMOIIM CTPYH rasa He-
HOCPE/ICTBEHHO B TPHAJKHJIANIOMHHNE Wi ero pactsop. MoxHo 32
HeCKOJILKO MHHYT [peBpaTHTh O0/blloe KOJHYECTBO AJIOMHHHSA
B wapuku puamerpom 5—30 p, KoTopele o6pasylor C COBCEeM He-
60/IbIIMM KOJIMYECTBOM xugkoctd (259% anMUlus Mo Becy) Io-
JIBIKHYKO Cycrnen3ur. IlpuroroBnennnii TakuM cnocoGoM anloMu-
Huil #sngerca 6oJjiee PeakUMOHHOCNOCOOMBIM, YeM PpPa3MOJOTHIH,
B TOM CJIy4a€, ec/i¥ NpH PACHBUIIEHNH GBIZIO HCKJIOUEHO MPHCYTCTBHE
KakMx Obl TO HH GLUJIO CJIE[10B BELIECTB, COOepxkallux cepy. JT0 MO-
¥eT MMeTb MECTO TOTJa, KOTAA pacHbl/icHHE 2JIIOMHHWS THpPOM3BO-
JIATCA B PACTBOPE TPHAJNKHJIAJIOMHHHS, a Opranndeckuél pacTBOpH-
TeJb MOMKET COiepXaTh mnpuMeck cepnl. O6pa30BaHHE THKENOro
ocTaTka, HabsoaBlleecst PH CHHTe3e TPHSTHJIAJIOMHUHHUS HA OMBIT-
HOH yCTAaHOBKE, CBSI3aHO HMEHHO ¢ 3THM. B TeyeHHe INUTENILHOrO
BPEMEHH B KaYecTBe CPeAbl JUifl PachblIEHHs YCMEIMHO TPUMEHSCS
rekcad (mosyueHHbH H3 korasuHa mo dumepy). Ulpu nepexoxe ot
reKkcaHa K M300KTaHy (cojmepmkalieMy cepy) CKOpocTk 06pas3oBaHus -
TPHITHAANIOMHHES PE3KO CHH3WJIACh.

[lpy H3MeNBbUEHHH aJNIOMHHHSI PACIBIJIEHHEM 3aTpaTa BpeMeHH
cocrasnsger okodio 0,7%, a 3arpara suepram okoso 109 or coor-
BETCTBYIOLLMX 33aTPAT BPeMEHH H SHEPTHH NPH ynoTpebsenHn Kpyn-
HBIX BUOPANMOHHBIX LTAPOBLIX MEJLHHIL.

AxTuBHpoBaHHEe aJNIOMHHUS [peiBapUTEJbLHOH peakiuedl ¢ He-
60JbIIMM KOJIMYECTBOM GPOMHCTOrO 3THia GBLJIO OMHCAHO MOLPOGHO
paHbIlle, TaK YTO OCTAHABJHBATLCA Ha HeM HeT HEOGXOLMMOCTH.

* [lpoussoncteo Qupmbi «3nGTexmnk», Mioapxelin—Pyp.



16 Taasa 1 /’l
- -

H3obyrunamomunnesne coepunenns

i

TPHU30GY TRAAMOMAHRI

4,0 ke cBexero TepMHTHOro aJIIOMUHHSA, H3 KOTOPOro npofysKol
430TOM ynajieH BO3JYX, 3arpyxaior B LIapOBYI0 BHEPALMOHHYIO
MesbHHUILY (TmoJie3Hbiil 06beM 50 4) w pasmasibBalorT B TeueHue 9 yac,
¢ 30 ke TpUH30GYTHIAIOMHHUSI, IMonyuennyio cycnensuio npu yac-
TOM BCTPAXMBAHHH BBIIPYXAKOT 4Yepe3 IMMPOKHIl MeTALIHYECKHil
HIAHT B IHJIMHAPHIECKHH Bpallaonuiics aBTOKAaB eMKOCThIO 50 4,
H3rOTOBJIEHHBbIH H3 OORYHON cranm. [ymua astoknapa 210 CM, K-
puHa 19 ¢m, Tommuna crenok 2 cm. Aproknas paccunuTan Ha aastie-
Hue 450 ar. Fonoska aBToknaBa HMeeT 0cO6bIH 3aKpenyieHHblil Gon-
TaMU JIOK, TaK 4YTO BCIO OMEPALHI0 MOXKHO MPOBOAMTL NPH 3AKPHI-
1Ol Kpbliuke. B aBroknias sBomsT JITHHHYIO TPYGY, KOHen KOTOpoii
nepQOPHpPoBaH M CBEPXY MOKPHIT TOHKOW METAJIMYECKOH CeTKOIL.
C noMowpio 5To# TPY6H npH FOPH3OHTAJILHOM TMOJOYKEHHH aBTO-
KJ2Ba TPHU3OOYTHJANIOMHHNI BLIAABNHBAIOT A30TOM, HACKOJIBKO
STO BO3MOXHO, H fony4alor o6patho oxoiio 20 ke, KOTOPHE mocne
nonosHenusa jgo 30 k2 ¥cnosp3yloT B CeAyomei onépauuu. ITocne
ST0r0 Mep¢OpPHPOBAHHYIO TPY6Y YRANsIOT, NepefaB/MBalOT B aBTO-
KJaB [py NOMOINM a30Ta ¥3 6anoHa, pacCYHTAHHOrO H2 JABJieHHE
15 ar 1 uMeromero HxuMi BeHTHJb, 12,0 k2 xuznkoro uzobyTunena

- W HarHeraioT npM NMOMOIUM KOMIIPeCCOpPa SJIEKTPONHMTHYECKHE BOJO-

pon no pasnenns 200 ar (BaxHO, YTOGHI KHULKHE U TBepJiLie pea-
TEHTH, 3arPYXXEHHbIE B aBTOKJAB, 3aHUMANH 00beM He Gosee 40 ).
ABTOK/IaB HArPeBaOT MPH IMOCTOSHHOM €ro BpalleHuH B TeueHHe
40 mun. 1o 80°, sateM ocaabngior HAarpeBaHWe M MPEKpalaior ero
cosceM npH noctmxenuu 100° Dro gaer BoaMoxHOCTS Jierko ynpas-
NATE peakuMell, Hadapileiics npu 80° w mpoTexammedl ¢ Bbifede-
HHEM Tensna. TeMmneparypa He poJxHa npeBnwaTts 110° u nosme
NyTeM HarpeBahMs mopJepxuBaercs npH 105°. Uepes 40—60 mum.
laBnexde napaer Ao 70 ar. ABTOKNAB OCTAHABJMBAIOT M CHOBA
HarHeTaioT BOXOpoJ 10 Aassennst 150 ar njs monosnenus uapacxo-
RosanHoro. Cnycrsi npuMepHo 6 yac. COfep:KEMOE ABTOKIABA OXJA-
®paior Ko 70° ¥ CnyckaloT M3 aBTOKJABA rasml, KOTOpble MOryT €O-
AEPKATEL TOJIBKO HEMHOro H306yTHsiena. Iloc/iie noJHOro oxsaxie-
HHfl BBOLST CHOBA nepgopupoBarHylo Tpy6y M OT(HNLTPOBHIBAIOT
HUEPE3 Hee NPOJYKTH pPEaKIH.

. INocuie atoro crosa 3arpyxaror 12,0 k2 U306yTHNEHA, HATHETAIOT
Bonopon no 200 ar u mocTynaloT, KAk OmMcano BhHIILIE, B 3TOM cay-
dac MNOrJIomEHHe BOAOPOAA 3aKAHYHBAETCS IPUMEPHO TOJNBKO 3a
8 wac. O6wuii Buxox TPHH3OOY THIAJIIOMHHUS 32 BBIYETOM 3arpy-
JKEHHOTO BHavane cocrasasier o7 23,2 no 24,7 k2, wm 80—859% Teo-
PETHUECKOro (cunTasi Ha 3arpymeHHbIi W306yTUIIEH; [0 BCTYNMB-
UIEMY B peaknyio amoMHHHIO BHIXOX BCerjia Teopernyeckuii}. ITpo-
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LYKT HMEET TeMHYIO OKPACKY, BH3BAHHYI0 HEGOJBIINM KOJHUECTBOM
111aMa M3 npuMecell ajOMUHHS.

BetectBo ToT4ac e OKHMC/SIETCS! Ha BO3JyXe, AWIMHT W [IPH CO-
NPHKOCHOBEHMH C BJiaroil Bocnuiamensiercsl. Ecym noayyesHmil chl-
poit MPOJYKT COAEPIKHT MHOrO THAPHNA, €r0 CHOBA 06pabaTeBalor
u300yTHsIeHOM B aBTOK/aaBe npu 70° B Teyenue 5 yac. [Mocne ynane-
HHS DacTBOPEHHBIX ra30B TPHH3OOYTHIAMIOMHHHIl TEPEroHsdT NpH
60° u 12 um pT. cT. B annapaTe ¢ LWIMPOKO# OXJAK/JaemMoli TpyOKOiL.
TIpreMHHK OXNaK[aeTCst IeKCaH—YIJIEKHCJAOTHOH CMechio. T. KHIL
658—60° (10™* mm pT. cr.); OH 3aTBepAeBaeT B BUAE GOJBLIIHX NpS-
MOYTOJIbHBIX MJIACTHHOK, MJIABSILIKXCS NPH TEMNePaType HHKE KOM-
HaTHOH (7. . wHCTOrO coeffiHeHust +6°). B kauecTpe 3arps3Henutt
MOXeT NpHCyTcTBOBaTh 0,6—19% nuu306yTHIANIOMUHMATHADH LA,
KonnyecTBo ero sospacraet, ec/iil TEMNEPAaTypa GaHHU [IPH NIEPeroHKe
npespimiaer 90°. (HanoHelilne ykazauusi o NOJYHEHHIO YHCTOrO
TPUH30OYTHIAIOMIENS CM. Ha c1p. 18.)

ABTOK/IaB MOXHO TOTYAC JKE TMPHMEHSATH 15 NOBTOPEHHs TAKOro
JKe CHHTE3a, HAYWHAIOEroCsl ¢ BBELEHHMSA CYCHEH3MH aJIOMHHUS B
TpHu306yTHIaMIOMIHIK. [locie MHOTOKPATHOIO NOBTOPeHHs omepa-
LHH BCE COACPIKHMOE aBTOK/NABA LENECOO6PA3HO BHIrPY3NTH 6e3
bunerpanue, mnockoJbKY OHO CHIbHO O6OralleHO HeaKTHBHOM
14CTHI0 AMIOMUHMSL. DTOT MeTaJIHuecCKuil LIaM 1OCje MOBTOPHOTO
723MOJia MOXeT OBbITh CHOBA MYLIEH B LEJO0. .

BuauaJje yacts Tpnnsoéy'mnamomyunﬂ MOZXKHO 3aMeHUTh rekca-
ioM. OIHAKO eCH HMeeTCsl B HAJIMUMH JOCTATOUHOE KOJHYECTBO
rpUM306YTHNANIOMANNS, TO CRELYeT NPeAnoYecTh ONHCAHHBIE 3Hech
znoco6. Camo co6oii pasymeercs, MOXKHO paGoTaTh CO 3HAYUTEJBHO
MEHBLIMMH KONMYECTBAMM, ecau Hcxoiuth u3 20—30 ma  mo6oro
aNloMMHBHTpHANKUNA, pa3bapnsas ero rekcanom (1:10—1:20) u
MpUMeHsis HEGONLLIYIO INAPOBYIO MeNBHHNY. MCXONHBIN TpHaNKui-
aNlOMHHHF 1OCJ/ie MHOTOKPATHOTO NOBTOPEHHsI PEAKIUM TaK pa3bap-
JisteTcs TPHU306YTHIIANIOMUHEEM, UTO MPHCYTCTBHE €0 CTaHOBHTCS
HECYIEeCTBEHHBIM.

Hnorpa 8 nepBom oneite o6pasyercs BHOBb TOJNBKO HEBGJbHIOE
KOJIHYECTBO TPUH3OGYTHIANIOMHHHS, M 3HAUHTE/IbHAS YaCTh H306YTH-
Jena npespaiiaercs B usoGyrad. Ilocse ommoro — nByx nosrope-
HHH ONBIT POTEKaeT HOPMAJELHO.

Juu306y THIANIOMUHHATHADHA,

9,35 xz TPUH3OOYTHNANIOMHHHST (MOXHO CHPLA) MENJEHHO Ha-
rpeBaior o 140° B aTmocdepe a30Ta B MeTANTHYECKOM -anmapate,
KOTOpHIil uepes o6paTHEI XONOAMIBHEK H JIBE JIOBYIIKH, OXJaKaae-
Mble 10 —30° A/1s1 3aIMTH OT NOMA/aHus! NAPOB ATHOMHHHIOPrany-
HeCKHX COeNVHEHWH, NPHCOEAMHEH K XKHAKOCTHOMY POTALHOHHOMY
Hacocy (macocHasi JKMAKOCT®— nojraNKons). Ilpu HarpeBaHuy

€ 3ax. 365
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‘orwiennsercs H306yTHNEH, KOTOPHIl MOXer OBITE CKOHIEHCHPOBAH
nocJe Hacoca B OXJiaxaeMoit jopylike (7. kun. —6°). Uepes 9 yac.
oTmenJicHHe H306yTH/IEHA 32KaHUYMBAETCS W [aBJEHWE NAJaeT [0
2 mm pr. c1. Bo Bpems peakuun sameTHOro o6pa3oBaHHs BOAOPONA
He Ha6monaercsl. Celpofl 1nu306yTHIAMIOMEERATHADH NIEPEroHSIOT
nv60 MOpUUAMH B CTEKJASHHOM mpubope (7. kum. 89—105%710* mm
PT. CT.), JIK60 B nyieHouHoM ucnapuresnie no Cam6sio [20] (7. kum.
140°). Ilonyuenusiii npofykT npencrasnser co6oii 6eClBETHYIO KU~
KocTb. Buixon 6,74 ke. Ilpu TiiaTesisHO MpoBeNeHHOMH onepanyu npo-
AYKT JOJKeH HMeTs aktusHoctb 97—1009% (em. ro. III, erp. 31).

W3 neperHanHoro nAuM306yTMJIANIOMUHMIATHAPUAA MOMKHO JIETKO
NPHTOTOBHTHL UMCTHIA TPUH300YTHUJNAJIOMHHHN CaenylomuM o6pa-
30M. .

Tpuusobyrunaromunuil. B oxnaxpentoi go —20° crekasHHON
amnysie koHpeucupytor 20,7 2 (0,37 mosns) uMcToro u3oByTuieHa,
nobasnsior B atMmocthepe azora 25,6 2 (0,18 monst) nepermanHoro
IMH300yTHIAJIOMUHUATHIDHAA H aMIyJly 3aflauBaloT. 3areMm ee Mo-
MelaiT B OXJaXJeHHbl 1o —I10° nosyIMTpoBBIl aBTOKJIAB M 3a-
KpemisioT MPH NOMOIKM MeXHOH sBaTh. B aBTOKJae 3ajuBaloT He-
MHOTO KHMIKOTO M306yTHJIEHA, GLICTPO 3aKPHLIBAIOT H BCTPAXHBAKOT
npu 70—75° B TeueHHe noJjyyaca, 3aTeM BHIJIEPIKHBAKOT NPH TOH Ke
Temnepatype B TeueHue 4,5 uac. Oxnaxpator go —10° nepesopar
COJIEP>KMMOE aMNyJbl B KOJIOY ¥ KOHAEHCHPYIOT BHIENsIOmuiics u3-
6LITOYHEBIH H300YyTHJIEH B OXJaxpaemol JoBymke. Ocratox U306Yy-
THJIEHA OTTOHAIIOT B BaKyyMe BOJOCTPYHHOro Hacoca, W36eras Ha-
rpeBaHHsi Bhllie KOMHaTHOH TeMneparypst [losyuennmlii nmpoaykr,
npospaunblii, Kak BOZla, He COLEPKHUT oJieHHA, HO COEPIKUT OKOJIO
0,2% nunzoGyTuJIaMOMHHEHrHAPHAE; T. mia. -6°.

Tpu-H-nponnaaTIOMHHHH

B natnnntposBoil BHOpANMOHHOM IAPOBOH MeJbHHLE pa3MaJbl-
patot 210 2 asomHHuMeBoro nopomxa ¢ 156 e TpH-w-nponHsanOMu-
pug * B 1200 ma rekcama B Tevenme 15 uac. Ilonyuennyio takum
06pa30M CYCIEHRHIO SarpyxaioT BO Bpamalomuiics aBTOKIaB eM-
KOCTHIO 5 4 (OCHalEHMEe aBTOKNaBa cM. ¢Tp. 16), craBsar ero sepru-
KaJILHO H [10C/E OTCTaWBaHHs CHQOHHPYIOT XHMAKOCTh, 3aTeM HarHe-
Tawot Bofopon no naeiieHns 200 ar W HarpeBaloT NpW HOCTOSHHOM
BpaLIeHHH aBTOKNaBa o 110—117°. Jlns nojauv nmponmugena Bpalle-
HYEe aBTOKJ4aBa HA KOPOTKOE BPEMS TPEKPAIlaloT ¥ BIPLICKUBAIOT
C MOMOIILID HACOCA BBICOKOrO jaBjeHust 720 2 Xuakoro mpommJeHa
OTHENBHEIME MOPLMSAMH, KaK TOKazaHo B TaGaHle,

* Q nonyuenny cw. {7), crp, 115,
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fipoTexanme CMHTE3a TPH-H-NPONUIANIOMHHHA

Hasneune, am
Temnepatypa, Kosanuectso
Bpems, Mun, °C 0 HORAYH nociie TonauH | HPONHACHA, &
N ) npornnjena OpOIHAeHa
0 114 290 315 165
25 117 285 310 165
60 113 265 300 230
165 117 250 280 180
300 107 235 —_— —

Yepes 5 uac. onbiT 3akaHunBaercs. [locse storo rasoofpasHyio
4acTh COJEPKHMMOr0o aBTOKJaBa OTAYBAIOT B rasOMETP M MOJNYYAIOT .
385 2 BomOpPOAA, HE COLEPKAIIEr0 3aMeTHBHIX KOJMYECTB MpOmnaHa
uym npormyena. YroOsl NOJYYHTh MPOIYKT, He COMEPIKALUHH MuNpo-
nunanioMuHuiiruapuna, nob6asnsor eume 300 2 nmponMieHa M Ha-
rpesaioT 6 uac. npu 60° npy NOCTOSIHHOM BpaIleHHy aBTOKJAaBa. Ha-
OLITOYHBI MPONWJIEH OTAYBAIOT MOCJe OXJIaxKJIeHWSs .

ChIpo# TpH-H-IPONUJIANIIOMHHWE OUYNMIIAKT MEPErOHKON B BaKy-
yme. T. kun. 56° (0,2 mm p7. cr.). [lepernanueii npoaykr Geclser-
epifl, Brixop 970 2 (3a BLIYETOM NEepPBOHAYAJBHO 32rPYyXEeHHOro
konuuectsa). Ilpenron npexacrasnser coboli rekcan. Ocraroynde
Jlaplchie TPH NEPEroHKe He NOJKHO Npepbinnare 0,2 MM prT. crT.,
B [POTHBHOM CJy4Yae MOIKET OTUICISATHECH MPONHIEH,

CoBepLIEHHO aHAJIOFHYHO NOAYYAIOT H3 g-6yTHiEHA TPH-H-OYyTHI-
anloOMMHHE W w3 60raToil osnepuHaMu GPakUHU MPOIYKTOB KPEKHHIa
napajuuos no Puimepy — Tponiy cmech BBICHIHX ajlOMHHHIATPH-
aJIKWJIOB, KOTOpasi He MOALAETCA IIePErOHKE.

A runaJoMuHieBne CoeMHEeRHH
TPUITHNANOMHHAR

[MpuBoauMBIE HUXKe CnoCO6 MOMKHO PEKOMEHJIOBATHL JJiA MOJyve-
HHst GOJBLIMX KOJMMYECTB TpPHITHIANIOMHHHA. [ns sarpyske Gepyr
NPHEMEPHO 24 A4 TPUSTHUNAJIOMHHHES M B KaXK/IOM PEaKIHOHHOM LHK/Ie
(2 mus) nomyyatot oxoino 10 2 nosoro. [IpenmMylliecTBa cnocoba Mo-
ryr 6bITh MCMOJIL30BAHBL TOJILKO TOTAa, KOTAa MPOBOAMUTCS PAL ofe-
paumii ¢ WX MHOTOKpPaTHbIM IloBTOpeHMeM. Jlulin B 5TOM cJayuae
MOXHO B TeyeHHe NPHONM3NTENBHO OJHOrO Mecsila MOJNYYHThL 1O
100 2 tpustHaamomuHus, Omucanuplil 34eCh CNOCO6 MOXKHO JIETKO
BocrponsBecTd. [IpH yMeHblneHHH Macnita6a paGoTh 3aTpata Bpe-
MeHV oCT2ercsi NPHMepPHO TOH Ke,

a) 2,25 k2 aMOMHHWEBOro nopouka (MPUMEHSEMOrO Ui TEPMUT-
HBIX cMecel, Jiyyille CBEXKeNPHUroToBJEHHOr0) pasMalnisaor ¢ 19,1 ke

2#
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TPUSTUNIANIOMHENS B GOMLINOM IMIApOBOH BHGPALMOHHON MeJbHHIE
B teyeHue 9 vac. ITonyuennyio cycnenamio 32rPYyXaloT MPH 4acTOM
BCTPAXMBAHWM BO BPAMAIUIMACA aBTOKJIaB €MKOCTBIO 50 2 (CM.
c7p. 16). 3aTeM HarHETAIOT 3NEKTPOJMTHUECKH BOJIOPO/1 O jlaBJe-
nus 200 4T ¥ HarpeBalT NMpH NOCTOSIHHOM BPAILEHUH ABTOKJABA JIO
100—110 (nonbem nasienus no ~ 280 ar). Ilpumepio npu 100°
HAUMHAETCS PEAKIMS, YTO OTMEHAETCs 10 GHICTPOMY NafeHuIo NaBJe-
Hug. Yepes 1.,5—2 uvaca norsiomenne Bomoposa 3akanumpaercs
npwdeM o6lleé CHHXXEHHe JaBJjeHHs cocraeasier 100 gr. Tpu aTOM
TEMIIEpATypa peakilAd He JAOJKHAa npesbinate 115°, Tak Kak B
NIPOTHBHOM CJlyyae Ha4MHAeTCS MOOOYHAS peakuwWs, NPHBOAALAs
K 06pa3oBaHuiO sTaHa. 10 OKOHUaHHH peakuwy coue’pxmmoe aBTo-
KnaBa (CHIpOH MHITHRAMOMHHMHTMADUA) OCTABJISLOT OXJANKIATHLCS
20 60° W oTAyBAKOT H3GHITOUHBI BOOPOL.

6) 3ateM HarHeTaoT U3 6a/0HA WK C NOMOLILIO crellnanbLHOro
Kommpeccopa sTuJier 1o fasnenust 20—30 ar v marpesaior npH mo-
CTOIHHOM BpalleHnH aBTOknaBa no 60° Tak kar peaxuus MeXny
AUSTHIATIOMHHEHTHAPHIOM M STHIIEHOM CHJIBHO 5K30TEPMHYUHA, JAJE-
Helillylo nojauy STHJIEHa BEXYT TaK, YTOGH B peakrope no,tuiep)xn-
Bajnace Temneparypa 60—65° 6e3 npruMeHeHus: BHemHero nojporpesa
B KoHue peakumy cHOBa HeOGXOmHM noznorpes. Ilocne ox.na)x,ueum;
K OTAYBKH H3OLITOYHOro STH/IEHA BHIrPYXKaloT 26,527 ko (oxkouo
33 4) TPHSTHUNANIOMHHHSI, WMEIOILErO TEMHYIO OKpPacKy, BHI3B2HHYIO
HesHauMTCbHEIMI NPUMECsIMU MeTannoB. M3 nosmyuennoro npoaykra
0T6MpaloT 20 4 nJs NoBTOPeHHs onepaumu. Fe NOBTOPSIOT MHOFO-
KPATHO, NOKA He OY/IET NOJYYeHO HEOOXOIUMOE KOJIMYECTRO TPHITU-
antomunyst. ITonyuennniii oT Beex omepanmis TMPONYKT NEPEroHsIOT
B Bakyyme (T. kam. 75-—80°2,5 mm pr. cr.). Qucthanst COJIEPXKHT
H3BECTHOE KOJIMYECTBO CBASAHHBIX GYTHJIEHBIX TPy, 2 HMEHHO OKOJIo
2%, cuuras Ha TPH-H-GYTHIAJIOMIHNH, ¥, KPOME TOro, OKOJIO 29
AusTHnamoMunuiirnapuna. Comepxanve ruAPHAA NOBHIIALTCS ecm(:x
M3-3d NJIOXOT0 BakyyMa MeEPErOHKka MPOM3BONMTCS HPK Gosee BHICO-
KOH TeMmnepatype. :

‘-119651 NOJTYUHTE TPUSTHNAJIOMUENE, MO BO3MOKHOCTH He COxep-
HKalMi rUNpuAa, QUCTHIANAT HArPEBalOT B Teuetvie 24 uac, npH no-
CTOAIHHOM BpaIICHHH HJIH BCTPSXHBAHUH ABTOKAABA C STHIIEHOM TpH
RaBeHut 10—15 ar u 60—65°. TemnepaTypa ne mommua NpeBLI-
wate 65° Tak KaK B MPOTHBHOM cJayyae CONepIKaHue GyTHIALHBIX
TPynn 3aMeTHO MOBHILIAETCS.

IustRnamoMuuniirnapun

a. Peakuuio nonyvenus DHSTHIANIOMHUEHATHDH/IA HAYHHAIOT TaK
HKE, Kak NEPBYIO CTAMHIO NPU TNOJNYYECHHH TPHITHAMIOMUNHS. YTo6k
NONYYHTH NPOAYKT ¢ BO3MOKHO GOJiee BEHICOKHM conep)Kam/I.eM THJI-
Puna, pexoMeHpyeTCst 3arpyxarh aJIOMHHHS Ha 209 60JbLIe, yeM
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YKA32HO B METOLHMKE [OJYYeHHs! TPHITHaMIOMHHHA. OTroHsio-
nmiics, HakoHell, opu 10-3 mm p1. c1. w0 49—51° IMSTHAJIOMHHMIi-
ruapun conepxur 5—10% TpuITHNIANIOMHHHS, COJepXKaHHe KOTO-
poro Moxer ObITh CHHIXEHO IPH TINATEJNbHOH MePeroHke Ha XOpOLO
pasnensiomeit kKonouke. (O6 ocobbix HaGIOIEHHAX l'opmMana npu
NEpEroHKe CMecell TPHSTHIANMIOMHHHS M IMSTHIAJIOMHHHACHADHAA
cMm. crp. 147.)

6.* B xenesuwii aproknas emyoctbio 200 c#® 3arpyxaior B aT-
mocepe azora 67 2 (0,6 mong) TpHSTHIIANIOMHHNSA, HAFHETAlOT BO-
nopoa no nasnenus 185 ar ¥ HarpeBaioT HE BhIle HeM 1O 145°
Jlapnenwe CHUXaerTcs B Teuenwe 15 yac. npu BCTPAXHBAHMH aBTO-
kiaasa ot 250 no ~ 190 ar npu 145° Tlocne oxnaxjeHns ¥ OTAYBKH
rasos( BOLOPOJ ¥ 5TaH) BHIPPYxaloT Beero 45 ¢ GecuserHol XWI-
koctd. Ona cocrour u3 80% mwstmsamomurmiruapuna u 20% He-
NpopearkpoBaBIlero TpPHSTHJANIOMHHHUs. IlyTeM meperoHkH npH
0,7 MM pPI. CT. NOJYYAIOT B BHAE NpPEJroHA TPHITHIANIOMHHHHA
(r. kun. 55—65°/0,7 mm pt. c1.) ¥ 35 2 IMITHNAMIOMMHHHTHIPHIA

(1.. xun. 65—75°/0,7 mm p1. cT.).
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F'masa II

NOJIVUEHUE AJTIOMUHHNMTPHUAJIKHNJIIOB
U JUAJTKHUJTATIOMUHMPATUAPHUAOB
13 H3O0BYTHJIAJIIOMHMHHEBBIX COEJMHEIINM

Huesep K., Mapruu X., Kpynn @.

Ziegler K, Martin H, Krupp F, Lieb. Ann. Chem., 629, 14, 1960

Onucanpl pasiHuHEe BAPHAHTH B NPHHIMNE yXe M3BECTHOTO MNPSMOrO CHH-
Te3a TPHAJKH/IAIOMMHHMS HNH AHANKHNAJIOMHHMBrHAPHAA, COTJ@CHO KOTOPHM He-
[OCPENCTBEHHO CHHTE3HPYIOTCA TOJBKO H300yTHNANIOMHHHEBHE COELMHEHHs, a U3
HHX TIOCPELCTBOM 0GpaGuTKu oneduHoM (peakuus BEITECHEHHs) NOJYYaKOTCs JIo-
Ople Apyrye ajioMUHHATPUAIIKHIIEL:

Al (u30-C Hg)s + 3C,H,, —> Al(C,Hz;41)s+ 3 u30-C,H,.

[psiMOfi CHHTE3 AMOMHHHMATPHANKHIOB He OCOOCHHO MPHIOLEH
nJist paboTh B HeGosbiinx Macurrabax. Ilpu nammunn usoGyTunasto-
MHHHEBBIX COEJMHEHHH U3 HHX OYeHb JIETKO MOXKHO IOJYYHTbL JApYy-+
rve aJIOMHHHHTPHaAKHIE [1—4].

OcHoBHEIe HaGmonenust 6wJIH cpenaHn yxe B 1952 r. Mapru-
oM [5], HO BHauaJjile OHH He HMEJIH NPAKTHYECKOro 3HAYEHHs, Tak
KaK K TOMY BPEMEHH elile He Gbl1 H3BecTeH NPOCTOH cHHTE3 H300y-
THJIAMIOMUHHEBBIX coelvHeHHH. TlpH nomnbiTKe NOJydeHHsi BRICIIHX
aJIOMHHUHTPUAJIKHIIOB IyT€M IIPHCOEIHHEHHs STHJIeHAa K TPHH30Gy-
THJIAJIOMUHNIO ¢ 06pa3soBaHHeM B KOHEYHOM WTOTre aJIOMHHHHTpHAJ-
KHJIOB, COHEpPXKallWX pajuKaJel ¢ OJHOH MeTUJBHOH rpynnoi
B GOKOBOH LENH, OKa3aJioCh, YTO NPH PEAKLMH ME€PBOHAYaJbHO OT-
IernyisieTcst H306yTHIleH U o6pasyercsi TpuatiaatioMununit. Cicnosa-
TeJbHO, [EepBOHAYAJbHO NPOTEKAET PeaKiysi BHITECHEHHS

Al (u3o-CHg)s { 3C;H, —» Al (C;Hy)s + 3 130-C;H,,

KoTopasi, KaK Oh/IO JIOKa3aHO NO3¥Ke, HJET He TOJBKO C 3THJIEHOM,
a U ¢ JIPyTHMH oJe(hHHAMH.

OTH pe3yJbTaThl, HNPEJCTaB/sBIIMe, KaK Kasalochb BHauale,
TOJBLKO TEOPETHYECKHH HHTepec, noayunny B 1954 r. npakrHueckoe
NpUMCHEHHE, KOrfa H306yTHJAJIOMHHHEBEIE COEIUHEHHS! CTalH JO-
BoJibHO JiocrynHbiME. Kpynn [6] Ha ocHOBe 5TOi peakudu paspao-
Tasi yROCHEI MeTOJ HOJIyYeHHsl Pa3JIHYHBIX aJIOMHHHHTPHAJKUJIOB
M JYaJKIJ aTI0MUHHATHAPHIOB.

Ouenb CKOPO BBISICHWJIOCE, YTO BO3MOXKHOCTH [IPEBPAIIEHHS H30-
OyTHAaJlOMHHHEBBIX COEJHHEHWH — 9TQ TOJBKC YaCTHEIH Ccayual
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Gostee obmiell peakiuu. 31ech HesecooGpasHO PacCMOTPETL Baxk
Hefilllee, YHCTO TpenapaTHBHOE NPHMEHeHHe U300YTHIATIOMHHHEBE
coeunenuii. O61ag npobneMa peakuuy 3aMeLleHHs ¢ PasJMYHBL
TOUEK 3penHsi O6yfeT pacCMOTPeHa B JpPYIroM COOGLieHHH (CM
ra. VII). '

JLJ1si IPAKTHYECKOTO IPOBEJEHNS PeaKuMWH HEOBXOAMMO OTMETHT:
chepylollee: €clH TEMIepaTypa KHIellHss nojaBaeMoro oJedHH:;
BHIIIC, 9eM H300yTH/eHa, TO HOCJEAHHE MOXKHO NPOCTO HCHAPSIT
Ecan onedun kunMr npu TeMmepaType mouTH PaBHO# TeMmepatyf
kunennst u3o6ytuiena (CH;CH:CH = CH;) niu nuxe ee (CgH
CH;CH = CH,), To nochiennuii Bce e MOXKHO yAaNUTh, TaK Ke
STHJIEH M 0-OJIc(hHHBl OGJaHaI0T GOMBLUIHM CPOACTBOM K COEAHH
HHSIM, HMeoIHuM cBsi3b Al—H, uem uzo6yTuien. Il1a navana peai
unH HeoGxopuMa Temneparypa seite 100°. C gpyrodi ctoponsl, np.
pa6ote ‘¢ a-onedpunamu Tuna RCH=CH, rtemneparypa peakiuu
fO/KHE 6LITH HesHauuTeJNsHO Bhitle 110° Tak Kak uHaye B M3BecCT-
HO#l Mepe Oyner NpoTeKaTh KaTaiuTHYeCKasi AuMepusalus onedu-
HOB. JluMepH3alus HCTHHHEIX TOMOJIOTOB M306yTHMIEHa, KaK, HallpH-
Mep, 2-sTujrekcena-l - (muimMep z-GyTuseHa, NOJYueHHBII B npucyr-
CTBMH TPHAJKHJIAMIOMHHHS), HEBO3MOxKHaA. U1 B 3TOM Cilyyae HeJb3st
MO/IHUMATE TeMIepPaTypy Bhilile 140°, HO yXKe 1o ApYrHM NMpUYHHaM.
C >sTolf TOUKH 3peHMs IJiS [OJAYYEHHA AJIOMHHHHATPHAJIKHIOB
HUMEIOTCSl Pa3JIHIHLIC BO3MOMKHOCTH LeJ1ecOOGpPA3HOr0 BeleHHs Hpo-
Lecca:

1. M3o6yTunanioMHHIEBHE COELMHEHHS! MOXKHO KHNSATHThL LPOCTO
¢ u3GHITKOM onedyHa B Kosife ¢ OGpaTHBIM XOJOAMJABHUKOM. H30-
6yTHJIEH OTFOHSIETCS M BHIAEJHBIICECS] KOJHYECTBO €ro 3aMepsiorT 10
xony peakuun. Croco6 npuMeHUM AJs AMH306YTHIEHA U 2-STHIreK-
ceHa-1, KOTOpble MMEIOT AOCTATOYHO BLICOKYIO TeMIEpaTypy Kume-
uus (~120°). Caenyer uMeTh B BHIY, 470 C OJeHHAMH, OCOGEHHO
tunna R'R”C=CH,, peakuusn ’

Huankunamomunuiiruapul + Onedun — TpuankunamoMunuii

nporeKaeT He MOJHOCTHIO, @ HOXOJHT JIMIIL A0 COCTOSIHHSI PaBHOBE-
cusl, IPM KOTOPOM B peaKLus HMeEIOTcs B AOCTATOYHOM KO/IHMYECTBe
Bce peareHTHl (cM. c1p. 72). ITo3TOoMy CTaHOBUTCS HEOOGXOAHMMEIM
npHMeHeHMe n36BITKa_ odeduHa. Bo M3Gexamnue o6patHoro paciien-
JIeHHSI aJIOMHHUATPHAJIKHIIOB BO BCEX CAydasix €ro OTTOHSIIOT 11014
BHICOKHM BaKyyMOM, IPH HH3KOH TeMiepatype (HHxe 50°).

2. Ilpouecc BeayT Tak e, HO RYIKHYI) TEMIIEPATYPY yCTaHaBJH-
BaloT HocpeacTBOM n06aBKM «paszbaBuressi», HanpuMep 6eHzona, TO-
qyoJia MM TeNTaHa. TemnepaTypa peakuuH He JO/3KHA IPEBHIIATH
110°, HaunpuMmep, Ans H-a-OKTE€HA, @ TaKiKe [Js1 BCeX JPYrHX Odem-
HOB, MMeONMX T. Kuu. Beime 120°. TIpu npuMenennu pasGaputess
Gepercs He3HauHTEIbHHI M3GHTOK OMeduHa. '
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3. C BHCOKOKHUSILLAME oJledpuuamu clenycr paGorath B Ba-
yyMe.

4. C HH3KOKHOAIHMH WJH OYeHp PeaKuHOHHOCHOCOOHEIMH OJle-
JMIAMH 1e1ecooGpasHo NPOBOIHTH OTIIEnyieHne H300yTHIeHa U
l06aBKy OneduHa B IBC CTaAHH, T. €. HCXOLs M3 O1Kr300yTHNAMIOMA-
miirnapuaa (410 MOXKHO fesaTh TaKke U B BapHaHTax 1—3 npu-
coenuHaTs K Hemy npH 70—80° 1 Mo oJedpuna (a):

a. (#30-C;Hg)y AIH + H;,C—~CH—R —> (230-CHg), AICH,—CH,R %),
. (u30-C4Hp)s AICH,CHR —— 1:30-C,H; -+ (u30-C,Hg) HAICH,CH,R,
6. (#30-C4Hg) HAICH,CH,R - H,C=CH—R —> 130-C,HoAl (CH;CH,R),,
2. 130-C,HoAl (CH,CHyR); —» u30-C,Hg + HAI (CH,CH;R)s,
8. HAI (CH,CH,R), + H;C=CH—R —> Al (CH;CH;R)s.

3areM B COOTBETCTBHH C yPaBHEHHSIMH peakuMid OT (6) nc (9)
fomepeMeHHO MpPH NOBEILIEHHOH Temmeparype (no 150°) mpoBomAT
peaxiuio OTILeNJeHns] H306yTHIIEHa U PH HHM3KOi1 — peakuuio npH-
coeumenust HoBoro osieduna, Tak, Hanpumep, OHT NONY4EH TPH-H-
FeKCHIATIOMMHH, CHHTE3 KOTOpOro no cnocoly | HeBO3IMOXeEH
H3-3a HE3KOH TeMIepaTypel KunenHs rekcetia. Ilpyu peakuun co cTH-
POJNIOM TaKxke Obild NOJyYeHbl [OJIOKHTENLHEE PE3YJBTATHL (no
peakimsiM (@), (6)).

5 B unoBom BapuanTe, 1o JlapGury, MOXHO KOMOUHHDPOBATh
(a nas peaxiy ¢ H-g-onepuHAMH 5TO OYEHb uesecoobpa3Ho) Ba-
pranT 1 uaM 2 ¢ BapHaHTOM 4, noGapnsg oje)uH HACTOJILKO Mel-
JIenHo, yTOGHl B KaXOH{l MaHHEN MOMEHT BpeMeHH BhIAEJNAIOCH
Gonbiie H3oOyTHJIeHa, YeM BBOIMJIOCH OfNeHHa, H pacTBOp MOCTO-
SIHHO colep#aJl 6bl cBOOOAHBIH auankuiasoMunniirunpus. B Konue
peakliiy MOHMKAIOT TeMneparypy [o 70—80° n NOJHOCTBIO HaCH-
maT cbsasp Al—H nyrTem BBefeHHs HEJOCTAIOIETO KOJHYECTBA
osiepuHa.

Baiaronapsi: akTMBHPOBAHHIO K300y THJIAMIOMHIHEBLIX CoeJIMHeHU
HHKEJIEM MOMKHO JOMOJHHTEJNBHO YCKOPHTH BHITECHEHHe H30GyTHIeHa
¢ momomlsio Apyrux oseduuos. OnHako 3TOT €HOCOG BooOIe He
BCeraa enecoobpaseH, TaK KaK B HCHIOJIB3YEMBIX ISl BHITECHEHHS
oneduHax MOMET IPOM3ONTH UepemelleHHe JBOIHOW CBASH, KaTa-
JQu3npyeMoe HukesneM. Tak, TpHH306YTHAAMIOMHNRE, cofepxarluil
cjenbl alETHAALETOHATa HHKeJst (HHKeJbh TOTYac JKe [EPEXOQHT
B KOJJIOHIAJBHOE COCTOSIHHE), NIpH n06aBKe a-nojielieHa GricTpo OT-
mendsier H300yTHIEH yiKe NpH KOMHATHOR TeMiepaType C caMo-

* DTu GopMysH He CJIeIYET NMOHMMATE TaK, UTO B BEINECTBE neficTBHTENILHO.
NPHCYTCTBYIOT TOJBKO CMEMIaHHHE AJIOMHHHATPHAIKHILL 3pecs moryr OLITh
TaKxKe cMecH, oGpa3yloniHecs 3a cuet JI0Goro o6MeHa aNKHILHBMH TpynnaMu

(cp. crp. 94).
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pasorpeBanneM. OnHako HEBO3MOKHO OTIIENHTh H306YTHJEH C BHI-
xoa0M, npesuimawmmM 65% Tteopernueckoro. Ocrasumiics nofeneH
CONEPKHT ABOWHEE CBf3H B CepefiuHe MOJEKY’H *. JdroT cnocod,
€CJH ero NpasuJibHO NPOBOANTH, B HEKOTOPBIX CJlyyadx HMeeT CBOH
npeuMylllecTBa, a HMEHHO OTCYTCTBYyeT AUMEpPH3allus a-OJe(HHOB
H, KpOMe TOro, BEITECHEHHE HAPOHMCXOAHT MO CPaBHEHHIO €O CIIOCO-
6aMH, OIHCAHHBIMM B BapuaHtax 1-—3, npu 3HauuTeJBbHO 60Jiee HH3-
Kofi TeéMmeparype.

Ilpn nosyyeHHu TPUSTHUN- M TPUNPONHIATIOMUHUS U3 H300yTHJI-
ANIOMKUHHEBBIX COeUHeHHH OYeHhb MOJIe3HO MOJh30BATHCS C/ICLYIOUUM
npuemoM. M3 npoamHoro Tpuu3o6yTHIAMIOMAHEA MOMXKHO JIETKO 10-
JYYUTh TPHITHJI- K TPHUOPOIHIANIOMWHHUI, NJIs yero B Hayaje peak-
UM cieflyeT 106aBUTh HEMHOrQ alleTHIaneToHata HHKeJlst ¥ BBECTH
npu 50—100° sTuneH uiH nponusied. B KoHne mpouecca aJIOMHHHIL-
TPHAJKIJI C LEJIbI0 OCBOOOXKJEHHs ero OT HHKeJssl [IePEroHsIIOT TOA
BaKyyMOM.

Hanee cnenyer ckasaTb, 4TO OMMCAHHLIM CnocoGOM MOXKHO IHO-
JyuaTh TaKxke u HeoOGXxomuMble Juankunasiomuuuiiruapunsl. C 1,1-
JIM3aMellleHHEIMK  3THJIEHAMH TMOCTYNAIOT TaK, KaK STO OIUCAHO
BhIIIE, 3 B KOHIlE peakiyy OTwemasiioT 1 Moab ojeduHa npu Ha-
rpeBaHMH B BaKyyMe. TpyAaHOCTH BO3HHMKAIOT TOJILKO TOrja, KOraa
oNledrH KHNUT BhHIlle AHAJKUJNAJIOMHHUATHAPHIOB M He NOJHOCTHIO
yhanasercs npH yKasauueix ycnousix. Ilpu Bzaumoneficrsun ojgedH-
Hor Tuna HyC=CH—R npouece npoteKaeT cJoxHee. 3lech Tpu-
H306YTHUNANIOMHHU, WK Jiyullle AUH300YTHIAJIOMUHHATHOPHI, N0.I-
JKEeH pearupoBaTh TOUHO € JABYMSl MOJSIMH ofiepyHa, OTYEro B KOHIE
pPeaKkuMH CHJILHO 3aMefssercss yAadjenne Hsobytusera. lpu sToMm
MUAJKIIAJIOMUHUATHAPHIR MOJYY3I0TCH He oOdeHb YHCTHIMH, TakK
KaK cofiepiKaT H300yTHJIOBbIE COEAMHCHHSI aJIOMHHHSI, OHAKO B Of-
HOeJIBHRIX CJY4asix OHH KPHCTaJUIM3YIOTCS M TaKUM 06pasoM MOTyT
OuiTh ounillednl. Oco6eHHO 3TO GRJIO 3aMETHO NPH MOJYYeHHH NHIO-
fenugamoMunuiiriapaga. B omncannom Beinte crniocoGe (Bapuasr 4,
peakiuusi &) nyTh NOJydeHUs NHAJKHIAMOMHHHUATHADHIA B OCHOB-
HOM aHaJIOTHUeH 3Hech onucaHHoMy. KpoMe Toro, TpHaskuiaso-
MHUHHH, TOJYYEHHHH NyTEM BHITECHEHHs! U3 W300yTHIAMIOMHHHEBHIX
coeIMHEHUH, MOXKHO JONONHHTENRHO 06paboTaTh aMIOMHHHEM H BO-
JIOPOJIOM MJIH IPOCTO BOAOPONOM C LEJBIO MOJYYeHUSI BHICOKOIPO-
HEHTHOrO AU a/KuJaMIOMUHUrHApH A,

HecvmoTps .Ha mpocTOTy ONHCAHHBIX 3[€CHh METOLOB BEITECHEHMSE
JUISL TIOJIHOTO OBJaneHHs HMH Tpebyercsi BEIPaGOTKa OlpeneseHHEIX
HaBRIKOB. IIpn xopoineil paboTe MOXHO nOGHTLCSE NPEBpalleHHs OJle-
¢unos Tuna RCH=CH, 8 RCH,CHsal ra 95%, a npu oco6oi Tuia-
TEeJILHOCTH — ellle GoJbllell cTelleHd [peBpailleHusl.

* Ha crp 93 m 111 onucann ombiThi, GAM3KHE K 3TOMY, NpoTekawuue Gosee
GnaronpusATHO,
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O9KCIHNEPHMEHTAJBHAS YACTh

Bapuant 1. Cunxres tpu-2-stuszexcurastomunts. B KoJsibe
¢ 06paTHHIM XOJOXHILHUKOM kunsatar 700 2 2-sTuarexcena-1 (au-
Mepa a-OyTusiena, cp. crp. 173) B cMecu ¢ 200 2 TpUH300yTHAAIO-
MukHa w142 2 muuzobyTuaasoMukuirnapuia. Ilpn stom temme-
patypa kunennst nosbimaerca or 100 no 130°. F3o6yTuJseH, Buiie-
JSIOIHICS BO BPEMsl PCAaKLHM, KOHAEHCHPYIOT M BpeMsi OT BpeMeHY

 p3pemnupaloT. Kak ToJbKO CKoHmeHcHpyercst 168 2 wim coOTBET-

crBenno 112 2 u306yTunena, Ha 4to TpeGyercst oT 3 o 5 uac., peaks
LMOHHYI0 CMECh OXJAXAAIOT H 3aTeM OTFOHSIOT M3GBLITOK 2-3THJreK-
cena-1 (upu 10 ma PT. CT. M MaKcuMMajbHOi Temueparype B Gane
50°) B OXJakaaeMHB NPHEMHHK; B KOHI(€ [I€PErOHKH CO3JAKT BhICO-
kuil BakyyM. B Ky6e ocrtaeTcst uHCTHIH TpH- (2-3THATeKCH) -AIOMH-
il — 366 2. TakuM ¥Ke TyTeM CHHTE3HPYIOT TpH-(2, 4, 4-TpHMeTHI-
nenTuIT) -aJIOMHHHE M3 AMu300yTHIEHA, HO JJsl NPOBE/IEHHs peak-
win GepyT JIBOHHOE MO CPABHEHHMIO ¢ YKA3aHHLIM BEILIC KOJIHYECTBO
oJiepHHa.

Cunres Ouaakuranrromunutizuopuda. TprankKuiamOMUHAN, NOJTY-
yeHHBIH BEIHMIEOMHCAHHBIM CIOCOGOM, HArpeBaloT moJ BakKyymMOM Ha
MacasiHoil Gane no 150% npu stoM oTrodsieTcs o 112 e oseguna.

Bapuaut 2. Cuntes Tpu-(2-(perusnponus)-asomurius. CMe-
[MMBAIOT AJIOMHHHAOPraHHYecKue cOeuMHeRHsl (HMX KOJIM4ecTBa yKa-
sanbl B Bapuante 1) ¢ 500 e cBexenepernanHoro B armocdepe a30Ta
0-METHJICTHPOJIAa ¥ TOJyyeHHYI0 CMeCh HarpeBaloT Ha Mac/siHOH
Gane. SaTeM OCTOPOKHO yepes MNPHcOe[HHEHHEN OOpaTHHI XOJO-
JHJBLHEK JOGABJSIOT CTOJNBKO NeperHaHHOro B aTMocgepe a3ora GeH-
30514, CKOJILKO Tpebyercsi AJisl TOro, 4To0nl H3MePeHHast B KUJIKOCTH
Temneparypa kunehns 6puia 6er 110—120° Ilpyu suepruunoM Kuisi-
yenuy B teuenHe 10—15 yac. M306YTHIICH MOJHOCTBIO OTTOHSETCH.
Crauajia OTTOHSIIOT NOJ, BaKyyMoM GeH30J, 3ateM B BEICOKOM Ba-
kyyMe (103 mm pr. c1.) npH TemuepaType B Gane 50° OTrOHsIOT
H36LITOYREI MeTw/cTHpos. B KyOe ocTaercs aslOMMHHEOpraHuye-
ckoe coequnenne — AlJCH,CH (CHz) CsHsls. Beixon xosmuecTBeHHEL.

AnaJiorniHble alioMuHuflopraniueckie coeliMHenuss u3 scex 1,1-
nRaNKuIsTIIeHoB, kunsumx Beime 120° (ocoGenHo AMMEpPOB g-OJie-
¢HHOB, NONyyEHHE KOTOPBIX ONMKCaHo Ha cTp. 173), cuHTesHpYIOT No-
JOGHBIM OOpa3OM.

Bapuanrt 3. B ominune or mapuanta | cuHTe3 Bemercs IpH
MOMM}KEHHOM AaBJEHUH, KOTOpPOe BHIGHMPAIOT TakK, 4TOOH TeMImepa-
Typa Kumnenusi ObU1a paBHa NPHOIH3HTELHO 120°. 3tot cnocob npu-
roleH I/ BCeX Pa3BETBJEHHBIX a-OJC()HHOB ¢ TEMIEPATYPOH Kulie-
wus seime 120°, Hanpumep a-Meruscrupota, 2-OyTHJOKTeHa-l,
2-rekcusigenena-1 u op. (auMepnl a-reKceHa, a-OKTeHa M T. IL.).

BapuanTel 2 H 3 [alOT paBHOLEHHble pe3ysabrarhl. Oinako Ba-
puanT 2 GoJee ynobeH B UCHOJNHEHHH,
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Bapuant 4. g nodyyeHHss aJIIOMHHHHTPH-H-AJKUJIOB [PH-
MEHSIIOT TJaBlBIM 06pa3oM BapuaHT 2, ycTaHap/iMBaiOT TeMilepa-
Typy MakcumyM Ha 110° ¥ 1aioT pacueTHOe KOJMUeCTBO a-oJiedHHA
wid neGoueiofl H36eTOK (10—20%). llenecoo6pasno npoBOAHTH
KOHTPOJL CONEPIKaHNe a-0OJlepHHA METOAOM HH(PAaKPaCcHOH CHEKTPO-
cxonny. Cojiepkaliiyecst B Bujie npuMeceil B-oeduner 0OblYHo HEH-
nudgeperTHsl K peakuuu. B KoHue mporecca OTTOHSIOT B BEICOKOM
BaKyyMe BCe JIeTyuHe KOMIOHEHTH [pPH TeMIlepaType BO3MOXIIO
GoJiee Hu3KOR (TeMmeparypa Macia B 6ane 100—120°). Ilpu sToM
XOpOILO 3apPEeKOMeH0BaNa cefsi Tak HasblBaeMas «MOJEKyJspHas
auctwiaanusy. Tax, Hanpumep, NPHUMeHeHHe ee TIO3BOJKUJIO IOJHO-
CTHIO YAAMHTh HE3HAYHTEJBHYIO NPHMeCh 2-reKcunaenena-1 (aumepa
OKTeHa-1) M3 TpU-H-OKTHJIAJIOMUHHSI 6e3 yllepOa mocjeaHeMy, 4To
ApH OGHYHLIX NePeroHKax He yaaBaJoCh. TPpH-H-OKTHIAMIOMHHHHA
ocTaBaJjcsi B AHCTHILISIIMOHHOM Kyo0e.

Bapuanrt 5 Cunres Tpu-w-zexcunastomurius. 142 2 (1 monn)
auH306yTUNANIOMEHKArHIprAa B cMecn co 100 2 (1,2 wmoas)H-a-
rekceHa HarpesatoT 5o 60° B reuenue 10 uacob. M36riTok rekcena
OTrOHSIIOT npu caabom BakyyMme u 3ateM npu 10—20 mm pt. cT. u
100° otrousiior 1 Mosnb H300YTH/ICHA B XOPOWIO OXJAMKIAEMEIH OPH-
eMHHK. IIpu 3TOM COLepKHMOe KOJOLI 1eleco06pasHO 3HEPruyHo
[lepeMelIEBaTh MarHuTHOH Mellankoli (Bpallaioluiicss MarHur pac-
NOJIOkKeH cHApYMu KonObr).

IMorTupsior 06Ge ONEPaLHH U TaKHM 0OPa30M Io/ydualoT HO0BOJLHO
BHICOKONPONEHTHLI Tpenapar AHIeKCHIAMIOMHHMAruapuaa. Anano-
FMYHO MOJYHAlOT MHOTHE Jpyrue Au-H-aJKHIaJIOMUHHATHAPHABL.
Ecsi HyXHO NOJIYYHTH TPH-H-TEKCHJIAMIOMHHHF, TO H3GHTOK rexceHa
cllejlyeT OTCACHIBATb HOJ BaKyyMOM MpH MaKCHMaJkHOR TeMrepa-
Type 70—80°. B onuceiBaeMOM ombiTe KyGOBEIH OCTATOK COCTOHMT
NpaKkTHYeCKH M3 YACTOTO TPH-H-TeKCH/AIOMUHHS (280 e, BmIXOA
npakTuueckn Kosmyectsernbli)  CighlaAl  (282,5). Brluncaeno:
Al 9,56%. Haiineno: Al 9,60%.

Hnora He3HauHTe/IbHEIE KOJHUECTBA H3COOYTHJBHRIX Fpynm Oc-
Tal0TCHA CBSI3@HHEIMH C aJIOMUHHEM. JTO JIOKa3BIBAETCS TEM, YTO TPH
rHpONH3e Beife/fAeTcs H300yran. Jlis ypaneHus STHX TPy npe-
fapat HarpeBaloT B BBICOKOM BaKyyMe IpH 100—110°, ¢ nocnegyio-
meji 06paboTKOfi reKCeHOM-1 TakKe Mnpy HarpesanuH. B xopowwmx
npenapatax cojepxanue ruppina < 1%.

Bapuanrt 6 (Jlap6ur). Cuntes Tpu-H-oKTUAGMIOMUNLS. 142 2
JAMH306yTHAAMIOMUHHATHAPHLA HATPEBAIOT Ha MACJsHOH. GaHe H no-
6aBJIAIOT CTOJBKO cBOGOJNHOrO OT KHCJIOPOla H BBICYLIE€HHOrQ reii-
Tala, CKOJbKO Heo6XOAHMO AJsl TOro, 4ToGH CMeCh Kuiena npu 120°
(B »%uIKOCTH). 3aTeM [06aBASIOT N0 KanisM OKTeH-1 ¢ Takoll cko-
POCTBIO, yToGBl B PeaKLHMOHHOH CMECH CONepaics CBOOOHBIfl
rHAPHA, YTO KOHTPOJMPYIOT HOCPENCTBOM H3MEpEeHHsl KOJHYecTBa
oTlelvIsieMoro u3o6ythieHa. Kak TOMbKo Bech H306YyTHIEH. OTOrHaH,
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No6aBJAT OCTaNbHOE KOJUYCCTBO okrena-1 (3,2 MoJst), 3aTeM OX-
naxpaoT Ao 60° B NPOBOLAT KOHEL peaKUMH Tak, KakK ONHCaHo B
papuaHre 5.

TakuM C€IOCOGOM MOJYYaIOT OUeHb YHCTRIH TPH-H-OKTHJIAMOMH-
ruii. OH cOBepllieHHo CBOOOAEH OT NMPOAYKTOB AHMEpHU3ALHH,

Bee 6es nckioueHnst oleduinl THua RCH=CH; u RR’C=CH,,
NPUMEHSIBIIHECSE B ONMCAHHBIX BRllle OMbITAX, MOTJIH 6rITL IpeBpa-
[IEHH B COOTBETCTBYIOLIHE UM &MIOMHHHHOPraHHyecKHe COeMMHEeHHS.
06 onuTax ¢ nuodepunamu Gyier Hamucano Huxe. K HCNbITaHHBM
BelllecTBaM, KPOMe yXe Ha3BaHHBIX, OTHOCSITCS BHHHJILMKJIOrEKCEH
(numep GyTamuena, 0COGEHHO NOCTYHHEI g-oneduH), JUMOHEH (aH-
Mep meHTeHa), B-IIMHEH H kamQer. B OTAeJLHEX C/yyasX, HanpHMep
¢ KaM(peHOM, MoJy4aloT TJ1aBHEIM 06pa3zoM AHAJKHJIAHIOMHHUATHA-
pup (cm. ro. VII). HepaspeTsaenkbie oneguHbl ¢ [OBOHHOH CBSI3BIO
B cepeayHe ILENH BHITECHSIOT n300yTHJIEH oueHb Mepnenro. Tak,
npH Harpesanuy B Teyenue 4.0 uac. mpu 120—145° 55,0 2 (0,328
mousi) poaetena-6 ¢ 22,0 e (0,11 moss1) TpUM306YTHIATIOMIHHS OT-
wennaocs 700 xa (9,55% teopernueckoro) uzobyrumena. Ilpu na-
paJne/ibHOM OuBITE ¢ nonrerenoM-1 yxe 3a 1,5 uaca BHAEIMIOCH
78,59, TeopeTHYECKOro KOJHYecTBa H300yTHAEHA.

HanpoTuB, LHK/IOOKTEH NPHIOLEH KakK KOMIIOHEHT peakKIwy. Co-
FJIACHO HPEXHHM HAGMIOeHHsIM, OH AIBJSIETCSl CaMBIM PEaKLHOHHO-
CrIOCOGHEIM nukaoonedunoM. IIpy peakuuu moJdy4aercst npeHMyile-
CTBEHHO MHIHKJCOKTHIamoMunuitruapun. LlukiorekcuiaioMHHHEE-
BEIE COGMMHEHHSI TaK¥Ke OHJIM MOJYyYeHbl [OCPENCTBOM peakIHH
BuITechenns [7].
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IF'masa III

OITPEJEJIEHHUE AKTHMBHOCTH
AMIOMHHHUHMOPTAHHUYECKHX COEIUHEHMM

Luenrep K., I'ennepr T,

Ziegler K, Gellert H. G, Lieb. Ann. Chem., 629, 20, 1960

Tlog <«aKTHBHEIMH»  AMOMHHHIOPraHHYECKHMH COGLMHEHHSIMH  NOHHUMAIOT
AJIOMHHUBTPHATKHIN U AHAJKHJIAMOMuUHHArHApKABL. Hx asanutHueckoe oupege-
JleHHe Hapsily C HEaKTUBHEIMH coeluHeHHsMM ThHoa RoAIOR (o6pasyrommmucs,

HAanpHMEpP, MPH OKHCJEHHH) OCYUIECTBJASETCA NYyTEM MPOCTOTO TUTPOBAHHSA, MO- -

CKOJIEKY TOJIBKO MOJEKYJIA aKTHBHOTO COEJMHEMHAl MOXKET CBA3LIBATL ! MoJb
aMMHuaKa.

¥Yxa3anus 0 HEKOTOPHIX crnocb6ax, KOTophle LesecooGpasHo NpH-
MeHSITh IIPH aHaJu3€ aJIOMHHMHOPraHHUECKHX COEAMHEHHH (ompene-
JeHHe oOLlero cojepmanus ajlOMUHUS, IIEJOYHHX MEeTaJlJoB
B NPHUCYTCTBHH &JIOMHHHS, I'aJlOMIOB, NPOAYKTOB alKoronmaa) Gulin
JaHbl B OXHOM M3 mpenuiaymux coobmenuit [1]. Bonun [2] ony6iu-
KOBaJl HEKOTOPHIE CTIE€LMANbHbIE METO/Bl ONpefesneHus aJIOMHHM K~
oprannyeckux coenunenuii. OfHako BO3HMKAlOT IO KpaHHeir Mepe
JiBe aHaJUTHYeCKHe 3a/auM: ONpefiejeHye TaK Ha3LHIBAaEMOro aKTHB-
HOTO aJIIOMHHHs1 y Orpefie/ieHHe BoAOpoaa, HENOCPENCTBEHHO CBAZaN-
HOro ¢ amoMHHHeM (onpenejeHde THApHAa). 3Ta M Cjelyroiuasi
pa6ora HefiMaHa nocBalleHE STHM BOIPOCaM.

Onpene.neﬂue AKTHBHOCTH aJlIOMuHHﬁTpHaJl KMJIOB

IMon «aKTHBHLIM AJIOMHHHEM» IOJpa3yMeBaeTcsi OGIIee KOJHue-
CTBO aJIOMUHAS, HAXOHfIerocsi B (OpMe aJIOMHHHATPHAJIKHIOB H
JUAJKH ATIOMUHMATHAPUIOB. MHOrHe BaXkHeie peakUHH [PHCYLLH
JHIIb 3THM COEIWHEHUSIM MW He CBOICTBEHHBH COEJHHEHHSIM THMNa
RAIX(X = OR, SR, NR; u 1. a., a rakxe rajnounn). [lostoMy dakr
BBLAEJEHHsT 6OJBIIOTO KOJIMuecTBa rasa (3TaH, nponad, OyTau) mpu
IUpOJv3e HH3IIHX aJIOMHHHHOPraHNYeCKHX COoellMHEeHHH, B KOTOPBIX
npucyrctByer MHoro Al—C-cBs3efi, ele He rOBOPHT O NPUTOZHOCTH
COOTBETCTBYIOLICTO Npenapara jisi MHOTHX THIHYHBIX aJIOMHHHHOD-
rauMyeckuXx cHHTe30B. OnacHbIM sBJSIETCS NPexAe BCero MeAJeHHoe
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okuCTIEHHE TIPH XPaHeHHH B HeOCTAaTOYHO MJOTHLIX COCYLax, TaK
xak nepexon AlRs B R2AIOR BHelHe HezaMerTeH. JTOKCHAHITHIANIO-
MEHHH XOTA H JIaeT IBe TPeTH MCXOJHOTO KOJuuecTBa STaha, HO
THNMYHAs PEAKLUMOHHAs CIOCOGHOCTL TPHSTHIAIOMHRNS y HELO vike
Ha.

yTpf]j{.neﬁ peleiysl 5TOH aHaNMTHYECKOH 3a1duH Bﬂom«u [2] paspa-
GoTasdl M30XMHOJMHOBLIT OGBEMHBIH METOL. Jpyro#i croco6 3akJo-
yaercd B <OTAYBKE» JHSTHIOBEIM s¢upomM no Bepy m Mionnepy
[3). Hns 06BIyHOl N1a60paTOPHOH MPAKTHKH peKkoMeH[lyeTCsl CJle-
aytomuii €nocol. AMOMHHHATPHAIKHIE! H unankunamomm.mumn-
pW/Bl pearupyior ¢ 1 MojeM aMMHaKa COrJIacHO ypaBHEHUIO:

AlRg ++ NH; —> R,AINH; +HR 1 R,AIH + NH; —> RpAINH, - Hp.

TTpofyKkr TPHCOEIHMHEHNs] THIA RsAl<- NH; tepsier npu nepe-
rpPYNNHUPOBKE AJKAH HJH COOTBETCTBEHHO BOLOPOL. [pn yMepenHbiX
TeMnepaTypax peakis C aMMHAKOM He WeT janee pa3peba O/uioH
cesizn AI-C unn Al—H. Ecum npeaBaputespHO YAAJHTE H3GHITOK

AnnapaT JJuA ONpeseNeHHs aKTHBHOCTH ANOMMAHITPH-
ankunoB. Macwra6 1:10.

aMMHaKa, TO KOJHYecTBO aMMHAKa, OocBOGOKalolleecss Npu IHApo-
JH3e NpOAyKTa peakuuH, COOTBETCTBYET COAEPXKAHHIO aKTHBHOIO
aJIOMHHUSA, N

Onpepenenne unenecooO6pasHo IPOBOAHTHL CJENYIOIIHM o6pa3oM.
B cyxoii, npomyTeili HHEPTHEIM Ta30M peaxuﬂgnublﬁ cocya 8 (cm.
PucyHok; kpamni I u 2 npefcrapasior coGofi XBOCTOBBIE KpaHKi)
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OTBEUMBAIOT HJM OTMepsitoT nunerkoff npuMepno 1,0- 102 —
— L,7-10"2 mMonst aHanusMpyeMoro peluecTsa, 33aKPHBAIOT €ro npu-
1HpoBaHHON NPOGKOi, npHcoeannsior Kpan I K aMMHayHOMy GaJ-
JIOHY 1 MEJJIEHHO NPOMYCKAIOT yepes XKHIKOCTh TOK aMMuaka (ocy-
HWEHHOrO THAPOCKHCEI0 Kanua Ha nemse). [IpoGa paszorpemaercs, u
IpH padoTe C HUBLIMMH aJNOMHHHATPHANKHIAMM M [HATKHIAII0MHE-
HUITHIpURaMu BelesisieTcst a3, OxnaxcieHne MPOBOAST B TOKe aM-
Muaka. IIpumepHo depes 20 MuH. peakuus sakanunpaercs. OG 3TOM
cyastt (MPH MEJNIEHHOM TOKe aMMMaKa) IO MOABJECHHIO CBOGOXHOrO
aMMHaka u3 orBofia 2. Ilocne storo ymansaor u3bHTUK aMMuaka,
Harpepast npo6y Jno 60—70% oTkauuBalOT aMMHAK B TeucHHE
"30 MHH. HJIM TIPONYBAIOT uepe3 KpaH | uMCTBI a30T O MOJHONO OT-
CYTCTBHSL aMMHakKa B BHIXOISIMX rasax. 3atem coGuparor npuGop
TaK, KaK NOKa3aHO Ha PHCYHKE, IOJHOCTHI0 YAAJNSIOT M3 HEro BO3-
AYX M MEIUIEHHO NOGaBASIOT MO KAanaAM M3 KaneabHoH BOpOHK: 4
B cnabom Toke asora 10 ma cmecn cukpra u 6ensona (1 : 1). OGpa-
3YIOHMIICA aMMHaK YJaBIHBAIOT B COCYJIE 5 3apaHee M3BECTHHIM KO-
JIMYECTBOM COJISIHOl KHCIOTEL B 3akmioueHse cocym nans paszmnowxe-
HH§I HArpeBalOT B TeyeHHe 5 MHH. 0 caaloOro KUINCHHUSI 3KHIKOCTH.
Ecnn B cocyne nnsi pasnoxenuss o6pasyercs TJioTHas Macca, 1o
IpY HarpesaHuM MeJJieHHO n00aBisioT NO KamisM 5 H. pacTeop
KOH no Tex nop, noka pacTBop BeJencTBHe 06pa30BaHus aMIOMH-
HaTa HE CTaHeT MpO3pauyHbiM. 1 M4 u3pacxopoBanHOro 1 H. pac-
tBopa HCI cooretctyer 27 me Al, npucyrersyiowero B npoGe B
Bune AIR; wim AIHR,. Ecin onnoepeMento 6nio omnpesesneno o6-
lee cofiepianue amOMHHAA [l], TO MOXKHO BblUMCIMTHL NPOLEHT AK-
THUBHOIO aJIOMHHHSA.

Ilpy rasoBoJioMeTpPHYECKOM ONpefielielii AKTHBHEIX ATIOMKHHI-
OPraHHYECKHX COeIMHEHM HAa Kaxnbili 06beM rasa, MoJydeHHOro
UPK THAPOJIH3e JEHCTBHTENLHO AKTHBHOH YacTH aMOMHHMHOPraHH-
YECKOro COEJMHEHHS, IOJyyaeTcst [Ba 06bEMa rasa, HOJYYEHHHIX 33
CYeT HEAKTHBHBIX BTOPOi M TPeTbeil BaJieHTHOCTell aMOMHHHs, Ak-
THBHOCTh AJIOMHHHHOPTaHHUECKOTO COefMHEHHs] XapaKTepuayeT Kak
pa3 M30HTOK CBEPX ABYX OGbeMOB rasa Ha Kaxk[IHi aToOM aiOMi-
uusi. K TOMy »Xe rasoBoJIOMeTpHYECKHH MeTop Hellpuroger IJd
aHaJH3a BHICIIHX AJIOMUHHHAJIKHJIOB, :

Ecnm napsy ¢ akTHBHBIMH a/IOMHHHEBHIMH COEIMHEHMSIME npu-
cvrcTryer rakxe ReAl—ranonn, to cnoco6 rempuronen, TIOCKOJIBKY
FAJIOTeHHIB TAK)Ke CBSISEIRAIOT AMMHAK. B 5THX yc/IOBHMSX MOXKHO,
NO-BUAHMOMY, BHUICM3MCHHTL CIOCOG Tak, 4TOGH B omHOE mHpoGe
CIepBa OnpeneuTh COAEPIKAHHE FaJOHA H 3aTe€M BO BTOPOH mpobe
nperpartuth ranorenns B RoAIOR’ nyrem no6aBku sKBHBaseHnTHOro
KOMKHYECTBA CYXOro ankorosisita IeOYHOro MeTamia. MoxKeT 6uith,
1esieco06pasHo NPHMCHSATE aNKOTOJST B BHME YIJEBOLOPOAHOL cye-
HeH3UK € H3BECTHBIM - COIEPKAHUEM, IPHFOTOBJEHHON R IMAPOBOI
MeJbHHLEe, B aTMocdepe 3alIUTHOrO rasa. B o6pa6oTanHoi Takum
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o6pa3oM npo6c ONpelensioT COAepMKaHHe aKTHBHOTO asiloMHHHS,
KaK OTMcaHe Beile. lla mpakTuke 3To He NpOBOAMJIOCh, TAK Kak
norpeGHOCTL B TaKOM clioco0e He BO3HHKaJa.
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KOJIMYECTBEHHOE OITPE/IEJIEHUE
AUATKWIIATTIOMUHUMTUJIPUIOB

Heidinan B.

Neum'ann W., Lieb. Ann, Chem., 629, 23, 1960

PaspaGorano nma cnoco6a onpegencHus KOJMUECTBA CBSI3€H aMOMMHUN —
BOJOPO/l B aJIOMHHMHAOPTAHHYECKMX COEHHEHHAX: T'a20BOJIIOMETPHYUECKHR [l
OCBIYHBIX 126OPATOPHHX M OPOHBBOLCTREHHHX AHANHIORB H CHEKTPodoTOMETpHuE
ckuil, 065iaganumi 60JbII0E TOYHOCTHIO H YYBCTBUTENBHOCTHIO,

TA30BOJIOMETPHYECKOE ONPENEJEHUE

Ecau 8 Anankunamomutuiranpugax HAIR, ¢ aToMoM amoMutmg
CBSI3AHLI TO/IPKO BEICIUME AMTKHJbHBIEC OCTAaTKH, TO NPH THIPOJM3e
HAPSIAY C KUIKMMH YIJIEBONOPOJaMH 06pasyercs TOJLKO BOLOPOX H
Ta30BOJIIOMETPHYECKOE ONpPEAENeHNe NPH HCHOCJb30BAHHH HEGOJb-
HIOTo annapara, npesioxeHHOro Llurnepom u ero coTpymHukaMu
[1}, se npencrarnsier Hukakux Tpynuocteil. Ecan xe napsagy ¢ so-
Roponom 006pa3ylotes razoo0pasHble YIIEBOXOPOAH € YHCJIOM aTo-
MOB yrsiepona Gojiee ONHOFO, TO MOXKHO (TaKie [0 Huraepy [1])
M3MEPHTL OCTATOK rasa Iocje IJIyGOKOrO OXJNaXOEHHS KUAKHM
BO3NIyXOM. YaeTCsi TaKXKe CENEKTHBHO BHUIETHTH TOJIBKO BOOpOL,
NPUMEHAST ONHCAHHEIH HHIKe cnoco6, KOTOPHIl Takke [PHMEHNM H
B Cllyqae TPUCYTCTBHA METHJIBHBIX IPYIIIL

AMOMHHHATP HAIKHIIB PearHpyloT co BTOPHYHBIMH AMHHAMH C BH-
JieJieHneM YTIeBOIOpoaa, HAMPUMEp 5TaHa:

(CoHs)s Al HNR, —> (C;Hs); Al—-NR; + C,H, ¢))

AHanornuyro u3 IHAJKHNIAIOMHHHETHAPHIOB O6GpasyeTcs BOAO-
poxn )

R,AIH +HNR, —> R,AI—NR, 4 H,. ©

JK30TepMHUyecKas peaKuus (1), npn KoTopoit B KauecTse npoMexy-
TOYHOTO NPOAYKTa OBICTPO OO6pa3syeTcsi MOMEKYJsipHOe COEAHHeHie
R3Al <~ NHRs, nportekaer MenjeHHee, ueM peakuus (2), npm koTto-
Poil CHauana Takke o6pasyercsi OueHb HEYCTOHUMBBIN KOMIJieKe
Rz2(H)Al <~ NHRs. Cnenosado fIPOBEPHTD, MOMKHO JIM HalTH ycio-
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.
sl HpH K( l:l I 0T T JIBKO pea]n‘“”I (2) H He HJIET FEaK
B ’

(1) T. €. MOXHo Jii pa3paborartb croco6 olpenesiesnsa g;l:é;
uHﬁaJl}OI\,/II/IHI/If/’Irl/IIIpPIﬂOB HAIR,, npu KOTOpOM n[();lgyTCTBnIE"B[;[ Cavecy
H [iMX aMOMHHHIATPHAJKHIOB HE MewaJso Oml. pasyro tea ras
H(P)I(?TOHJ 6b! TOJBKO M3 BOLOPO/A, H KOJHYECTBO €r0 COOTBETCT
C

obe.

epxanmio HAIR; B np .

o IglgiagaHo Yo STHM TpPeGOBaHMsiM YIOBJETBOpSieT peaxem;
; -

¢ N-MeTHJaHHJIMHOM, €CJIH €e UPOBOAMTL IIPH KOMHa(;rHe(})IIL HTl/Ie::ma’II‘)Oﬁ

. fi. Pasymeercs, qsisi TpPOB
WM HIXKe KOMHAaTHOH. . : o
;ﬁgf{w TpebyeTcs xopolllee OXJIaXAeHHE, TaK Kak HE?(?"I)ISJ?E:IEB gzm
TH peaknnu (1) mocruraer

TVDEL 3@ CYET TeIlO i
neggxgieﬂmo pesyJibTaTOB. AHAJOrHYHO BeAyT cebs npyrue BTEOH[::{ -
o e aMHHBL, KOTOpBE, KAK H METHJAHHIHH, MOIyT OEITH IIPUM bl
HbIKaqéCTBe, pearentoB. OIHAKO METHWJIaHW/HMH [ELICB, JIETKO a:m-
ElaeTCﬂ u ynoGen B OGpaleHHH, TaK YTO B IPHMEHEHHH JPYTHX

OCTH.
OB HeT HeOOXONHM B o
§ Coenxtenns THnoB AIR:OR u AlRX (X —ere;nﬁ};ﬂ%emsge;e;:uam
§ H #X NPHCYTCTBH

nHOCMocoGHH, uem AlRs, r
gggfmsy. RAI(OiQ)z u RAIX,, KoTOphle ellle MeHee pg?}]{(uﬂ;ﬁ}l}%(}llllz(;

' OB&Th OJHOBPEMEHHO ¢ 3 )

HEIl, He MOTYT HPHCYTCTB
%Ocﬁe 3”1‘0 OueHb BaYKHO, TaK KaK Ha NPAKTHKE UYacTo HPHXOAKTCA
aHAJIN3MPOBATh HPOGH], CONEpKallne psmenrg;{?;ef{lg}l e6nercs B 1pe-

oro orpej

TouHOCTL KamJOro OTAEJBbH
ncaax =5%. Ona BrosHe AOCTaTOuHA MUt GOJMBUIMHCTBA cnyq;(e:
n;;n Jicc/le[OBAHKAX M [POM3BOACTBEHHOM KoRTpoae. Ecnu conep -
une HAIR; B npobe MeHee 2% M TOYHOCTH ONpefeeRHst HeJIO'CTg
TOUHA, PEKOMEHAYeTCsl MPHMeHATh ONMCAHHBIA HIKe CneKTpodoT

,

MeTpHYCCKHE cnocob.

CHEKTPO®OTOMETPHYECKOE ONPEIEJIEHHE
B BHJJUMOW YACTH CIEKTPA

CrekTpodOTOMETPHYECKHUM onpeneneﬂne¥ cBsi3ei %;Ml-é ;r?;].
dbpakpacHoii 061acTH CHEKTpa 3aHUMAaTHCh opMaH H c.n%)}moﬁ
10T CHoco6 [asl cepHilHBEIX aHANMN30B TpeGyeT JOBOJBHO ol
annapatypel ¥ GoJIBIION 3aTparhl BpeMeHH W JA€T TIC—Ji!;I;]K](Q). Qgc:]op 2
YCCTBEHHYIO XapPAKTEPHCTHKY, Korja CoAcpanue ! :ITCH 1pode
Huxe 29%. UMenHo ¢ 31oit 0641aCThIO Halle BCEro MPUXOJ
KHBaThCo. .

IdBTomnorv[y cHeKTPO(GOTOMETPHYECKOMY ONpeieICHHIO CBA3CH Al;lj
CrocoGCTBYeT HHTEHCHBHOE OKpallMBanue, KoTopoe [IOHBJIHETCHBJI qu-
B3aUMOLeHCTRAM ANaJdKWIaJIOMHHEATHIPHIIOB € 2 MOHH¥H pa -
HBIX A20METHHOB. DTH OKpAIIeHHEE IPOAYKTH OBUIM OTKPBITH o_
HuneM [3). Tlosme oHH GEJIH OOCTOSITENILHO M3YUEHH aBTOPO'E\;II,“:OT;)O
PoMy ynanocs ofbsacHuth Hx crpoeHne. Ero Hcc.nenoi.j(om o
Hacrosilero BpeMeHs ONyGJIHKOBaHbL TOJMBKO B BHILE Kpa C

3F
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obmenus [4]. Heo6xomuMo 3aMeTHTb, YTO A30METHHB, JIETKG IIPH-

COEIMNASCh K JIMANKWIAMOMHHUHIHAPHIAM, 00pasyloT GecliBeTHbIE
JuankujiamoMuEniiaMu/iel (3), KOTODHE, HPHCOEAWHASS BTOPYIO MO-
JIEKyJly a30MeTHHa, 00pasyl0T BIOJHE ONpeJesieHHOe MOJIEKYJisipHOe
coenuHenue (4); nocjefHee B 3aBHCHMOCTH OT XapaKTepa asoMme-
THHa 6oJlee MM MeHee CHJIBHO OKPaLleHo:

R;AIH 4 R—CH=N—R —» R—CH,;—N (AIRy)—R ®)
R—CH;—N (AIR,)—R R—CH;—N (AIRy)—R

+ — A
R—CH=N—R R—CH—N—R 4

A30MeTHHOBEIH KOMIIOHEHT MOXeT GHITh KaK JIMHeHHBIM COelHHe-
HHeMm (HATpHMep, GeH3a/baHWIMH), TAK M LWHKJIMUecKUM (HampuMep,
uzoxunonuu) [5].

AJIOMHHMATDHANIKHABEL  JAI0T MOJeKysispHele coefuHernst  (5)
B OTHOWeHHK 1 : | coryacHO ypaBHCIHIO:

AlRg +R—CH=N—R —> R;Al « N (R)=CH—R. ®)

Coenunenne (5) EMeeT CHEKTp MOIJIOLIEHHS B 60Jice KOPOTKOBOJHO-
BOH 06JaCTH,  Y€M &HAJOTHYKEH ONHCAHHBIE Beiue npogykr (4).
Coenunenust Tuna AlR, (OR) He C1OCOGHE 06pa30BHBATL NOLOGHLLE
anaykthl. OHM He [JAlOT OKPACKM M He MELIAIOT onpesedelinio AHaJ-
KUJATIOMHHUATHAPHAOB. ¥ OKpalleHHBIX COelWHEHMil, o06pasyio-
LMXCA COTJIACHO ypapHeHHI0 (4), cnocoGHOCTH IHCCONMHPORATH B
pasBaBiieHHBIX PacTBOPaX 1O CHX NOP He YAAJOCh OGHAPYIKHTH.
Orcrona cncayer, 4r0 NpH aHAMMTHYECKOM ONpelesieHus [HANKHII-
aJIOMHHMITHADHIIOB  CTEXHOMETPHYECKOe KOJHYECTBO a30METHHA
(2 wmoaf) naeT MAKCHMAaNBHYI0 WHTEHCHBHOCTH OkpackH, Ecre-
CTBEHHO, 4TO H3CHITOK IIPH 5TOM He Meliaer.

B xauectBe peareHtra BHauaJle NPHMEHSUICS M30XHHOJMH, KOTO-
puiit ¢ coenunenvem HAIR, naer riy6okoe kpacHoe okpaiumpamie
U MMeeT fepefl APYTHMH IMKJIHYECKHMH a30OMETHHAME TO IPEHMY-
IeCTBO, YTO KPUCTa/JIM3yeTcst NPH KOMHATHOH TeMIepatype H
HMeeTcqa B IPOAAaxe B 0cu60 udcTOM Bune. Jlyumiasi IJHHaE BOJIHH
onsi uaMepenus — 460 mp, lge = 2,39. 3uauenne Ige = 1,7, panHoe
Bonunewm [3], e noareepannock. O6pasyomuecs: u3 anioMHHHATPH-
aJKHJIOB N0 YPaBHEHHIO (5) MOJeKyJsPHble COENUHEHHs: IpH 3ITOH
JUIMHE BOJIHEL 1le IOMIOINAIOT cReta. 3HaueHHe lge opuHakoso nas
BCEX HCCIENOBAHHBIX JIHAJKWIATIOMUHHATHADHIOB, O HeM elie Gy-
JeT ckazano Huxxe. OLHAKO NPH MPAKTHYECKOM NPUMEHEHHH H30XH-
HOJIHHOBOIO C110c06a 06HAPYXHUBAIOTCS HEKOTOPLIC €ro HEAOCTATKH.
Cripele MPOAYKTEl, NOJYYEHHBlE B ABTOKJAABAX HJKM B IPOM3BOLCT-
BEHHHX YC/NOBMAX B GOJIBLIMX PEaKTOPAX, MOTYT WMeTh TEMHYIO OK-
pPacKy H3-3a HaJWyMs CJE€l0B KOJIJOMOAJLHBIX MeTasuoB. Pesyib-
TaTOM 3TOrO fIBJSIETCS 3AMeTHAA SKCTHHKIus Iipu 460 mp, uto Tpe-
Gyer BBedenus monpasku. KpoMe Toro, H30XHHOJMHOBOE IPOH3BOJ-
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HOE He HMeeT BEIPa)eHHOro MJKCHMyMa B CHEKTDE. Tpn 460 mp
KpHBAsi SKCTHHKLMHM MMEeT C/IeTKa HAKIOHHBIA Y4aCTOK, CMEHAM0-
mics B OGAACTH KOPDOTKHX BOJIH KPYTEIM [OABEMOM (puc. 1).<
KpoMe TOro, H30XHHO-

JIUH 00Jafaer HenpusT- \?\
neiM 3amaxom. Cymlect- \ O\V

BEHHOE yayuIIeHHe aeT  pgil N .»fﬁx,\x
IpHMeHeHHe B KauecTBe e -

Kox X \ AN e )

Kpacsiero pearenta \ N .
Genzagpannauuna.- O I \ .\ "
gaeT UIMPOKYIO IIOJIOCY 20l Y Y .
[IOTJIOIEHHA ¢ MAKCHMY- \ \‘ I\x
moMm upn 450  mp, \ 2\ \

lge =254 (puc. 1).

s uaMepeHHs OpHroJ-
Ha TaKXe JJIMHA BOJWBL
500 mp, lge = 2,31, u3T0
HuMeeT TO NPeHMYHIeCcTBO,
yTO CcOGCTBEHHAS OKpac-
Ka TeXHHYeCKHX pacTBO-
poB (cM. BHIIE) BoOOLIE
MenIaeT HECHJILHO.

z

i
400 450 500 550
Anuna 80AHO! , ML

Puc. 1. CnekTps NOrioLIeHHSA.

M3
H 3--HAIR, u AIR; ¢ O6en3anbaHHAMHOBLIM PEareHTOM;
! 28 4-HAR, u AlaR5 € H30XMHOJMHOBBIM PEATCHTOM.

Okpacka ¢ 6en3albaHHJIHHOM NOAUHHSICTCS 3aKOHY H;;Mégp;sc;
Beepa, Kak ClieflyeT W3 AaHHbIX, NPHBEJEHHbIX HA PHC. 2. Ta}mble
lecs CIOfa TpuBefensble B Ta6l. | 3Kcnepnmema.nbﬂbleuuMeTO_
[O3BOJISIOT ONPEEIHTE OrPElIHOCT OTAEJbHEIX H3MEepEeHHH.

Tabauya 1

YucaoBble 3HAYEHHN K pHC. 2
Tounocth cnekTpodoTOMETPHYECKOTO ONPECICHHA HAIR,

na npumepe HAL (u30-CiHg)2

O1socurenbhas
Homep onbira HaBecka, Mz Hafineso, M2 ommbKra, %
1 348 34,0 —22
2 58,0 57,8 —0,3
3 70,0 4 42,0
4 101,5 100,2 —1,2
5 125,8 T 1242 —1i3
6 141,0 1426 +1.2
7 155,7 149,4 —4,1
8 216,7 219,6 414
9 231,0 231,2 40,1
10 2835 281,9 —0.8
11 300,5 306,3 +19
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IMKa, OIIHCAHHAs B SKCIEPHMEHTAJBHON YACTH, A€T OTHOCHTEABHYIO
omu6ky B mpefenax =+ 294 . Peayabrartel nonyuaiorest 3HaUHTENLHO
3aHUXKEHHLIMY, €CJIH B MEPHYIO KOJIGY NMPOHUKAIOT CJIeAbl BJiard WIH
BO3AYXa. JTUM MOXeET GbiTb OGBSICHEHO OTKJOHeHHe —4,1% B onwl-
1¢ Ne 7 (raba. 1). Kak cienyer w3 ypasHenns (4), oKpaimennoe
MOJIEKYJIIPHOEe COefMHeHHe elie coaepxut cea3u Al-—C u, cnepora-
TEJIbHO, SIBJISIETCA METaMIAJKHIOM, YYBCTBHTEJLHEIM K BJlare M BO3-
nyxy. Kak Toapko oGe cBsisan Al—C KOHEYHOrO NpoayKTa paspi-
BalOTCsl, HAOPUMep 3a cyYerT THAPOJIH-
3a, MOJIEKYJIIDHOE COeAMHEHUE pazpy-
HIaeTCa ¥ OKpacka ucuesaer.

Ilpn camoM cnekrpodoToMerpuue-
CKOM oIpefiejleHHH H Np# BCEX 110AT0-
E X TOBHTEJILHEIX  PaboTax HeoGXOAHMO
[ TIATEJILHO HMCKII0YaTh JOCTYNl BO3-
) Iyxa u Bnaru. PaspaGorannele B cBf-
34 ¢ 3THM CPefCTBa IPelOCTOPOIKHO-
CTH, KOTOpPble HEOOXOAUMO COOMIONaTh,
ONMHCAHBl B SKCIEPUMEHTAJILHON YacTH.

0 100 200
Konuvesmen AUR(uso-C,Hy), , 12/ 25ma

Prc. 2. Ilpumenumocts 3akona H3pecTHast TPYAHOCTL BO3HHKAeT

f:&ﬁc:g;amgezfggbﬁcicﬁlszgsKMOI'L IpH  YCTAHOBJEHHM MOJAPHOH 5KC-
pearenta; peareur: GeHsambauu- | UKUHH  OKDAIIEHHOTrO  MOJIEKyJsp-
mun; d =005 cu, A=>500 sy HOTO COEJHHEHHMS! U BBHISICHEHHH, OfH-
Toukn na xpuBoit cooTBETCTHYIOT HAKOBYIO JIM MOJSPHYI0 SKCTHHKLMIO
roq:;xmn; es:;;eall:ﬂ:l OTISABHEX  naj0T pasjiduHble NHAAKHIAMI0MHHUL-
e 4G ] TieutbiX THAPHAH ¢ GeH3aJbaHHJIMHOM. DEUIO
He06XOAMMO YCTaHOBHTL TOYHOE COOT-

L BETCTBHE MeXAY H3MEPeHHOH SKCTHHK-
IHen ¥ UPOLEHTHEM cofiepkanueM HAIR; B npo6e. Tak kKax B 60b-
LWMHCTBE CJIY4aeB HMETh YHCTHIe JIpenaparthl [HAJKHIAJIOMUHHIIH-
PHAOB GBLIO HEBO3MOXHO, MPHXOMIOCH NPHOEraTh K HCHBITAHHOMY
€rnoco0y OCTOPOXKHOTO THAPOJM3A HJH JyYlle aJKOTOJIH33 napaJ-
JlebHOH 1poOb!l aHAMM3MPYEMOrO BELECTBA MO Huraepy [1] ¢ no-
CICIYIOIIUM  ONPENENCHHEM COAePKAHHSA BOAOPONA B BHIIEJSAIO-
meMcesi rase. HaflexHBIM H 9yBCTBHTENBHBIM  BCIOMONATEIBLHEIM
CPEACTBOM siBAIfIETCSt Macc-cnekTpoMerpusi. Heo6xonnMo Taxxe y6e-
AHTBCA B TOM, He 0Opa3yloTCs /M MPH TMIPOJAH3e HEHACHIIEHHHIE
yraeBofoposibl. OHE MOTYT NOJYYATBCH TONMBKO [PH MECTHBIX nepe-
TPCBAX H3 MMEIOUIMXCSH AJIOMUHMHTPHAJKHIIOB, IPHYEM BO3HHUKAIOT

HOBEIE TPYIE >A1—H. Heenenosanus 6butn cocpenoroyenn npe-

XK€ BCEro Ha ABYX HauGOJee BaXKHBIX JJIf NPAKTHKYE COCLHHEHHSIX:
JHSTHINATIOMURHETHADUJE H JMu306yTHAamOMuHuiruapune. B o6o-
HX CyuasiX ynajnoch MOJNYYUTH [IPENapaTthl, COAEPIKaHHC KOTOPHIX
COCTaBJIsieT 99,5%. Ionppo6HoCTH 06 3TOM MOMKHO HANTH B IKCHEPH-
MEHTAJbHOH vacTH. JlBa psja oueHh TINATEJNBHO NpoBeeHHBIX
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CIEKTPANbHBIX M3MEpeHHil 10Ka3asaH, 4r0 KOG (MHLUHEHTH MOJsPHOH
SKCTHHKUKE 1py 500 mp, IPaKTHYECKH OAMHAKOBEL: g €500 =2,31.
Ha ocsoBanuM 3THX pe3yJbTATOB CTalO SICIIO, YTO 3HAYeHHe
g es00, PaBHOE 2,31, siBjisiercsi BooOLue XapPaKTEPHEIM JIIsi OKpalleH-
HEIX B KpaCHEIi 11BeT coe/lHHEHUH, 06/analolux cBI3sIMH THaJIKHJ-

AMIOMUHRATHIPHIOB >A1—H, HE3aBHCUMO OT MPHPOHB HPUCYT-

CTBYIOIICIO aJKMJBHOrO pajukasa no KpaHued Mepe B onpejeseH-
HEIX, HE CJHUIIKOM Y3KuX npefesax. YUTo6bl B 3ToM yOeaHTbCs, OBLIO
WCIBITAHO JIOCTATOYHO 6Gosblice uucao coenudemuin tana HAIR,
¢ pasjuyHbBlMH R, a Takxke 61;13114 onpefesieHH HAa OCHOBaHMM pe-
3yJbTATOB TH[ATEJILHOTO AHAJH3a ra3000pasHEIX MPOAYKTOB THApPO-

JIH3a, ¢ OJHOH CTOPOHH, COLEpIKaHue CBSI3ed /AI—H v, C apy-

rofl, — MCXOMlA M3 3TOr0C COAEPIKaHus, sHaueHus g exoo.
Tabruya 2

lg & nns pasnmHYHLIX HAJKANANIOMHHHHTHADH/IOB NpH NHHE BOAHBI 500 mp
(peareHT GeH3aJibaHHJIMH)

PacueTnoe

KonuuectBO KOJHUeCTBO
Panuxan %Bo‘?rn(;-g?)"pfm > AlH, €510 1g :,,,,,.

: MMO[2
DTHL - v« v o o v o v o & 99,5 11,62 205 2,313
MNpomua . . . . . . . .. 39,7 348 206 2,314
w-bytmn . .. ... L. 98,2 6,90 207 2,316
HaoGyten . . - . . . . . . 99,5 7,03 206 2315
nlekenn . . . . . . . .. 92,5 4,66 205 2,312
Hukaorekeua . . . . . . . 68,5 3.53 206 2,314
H-OxtHN . e e e e 92,0 3,62 205 2,312
MsooktHn @ . . . . . . . 97,0 3.81 204 2310
wllemmn . . . . . .. 81,7 2,63 204 2,310
a-flogeruan . . . . . . . . 89,4 . 244 204 2,310

a) 2, 4, 4-TpuMeTuanentna.

B Ta6a. 2 npeacrapaeHbl pe3yJibTaTHl 5TOTO HCCACIOBAHUSA, NMPH-
4ueM BO BTOPCH rpade B KaiecrBe KPUTePus YHCTOTH IPHMEHSIEMEBIX
HpenapaToB yKa3aHO, KAKOH NPOLEHT OT OXMJAAeMOro COCTaBjafeT
KOJIHYECTBO BOJAOPOAA, obpasyollerocs upyu rujpoduse. Ha ocHoba-

HHH 3TOrO B rpacde 3 AaHO pacyeTHOe COflepKaHue >A1—H B npe-

napate. Jlas nPOCTOTH OHO BEIPAXKEHO B MHJIIHUMOJIAX >A1—H Ha

I 2 napecku. B rpade 4 npuBenennl 3HaYeHUS! €509, BHIYMCIEHHBIE H3
STHX AAHHBIX M M3 SKCIEpHMeHTaJbHO omnpeneneHHbIX npu 500 mp
(4151 H3BECTHOM HABeCKH) SKCTHHKUMI (NepecYuTaHHBX Ha TOJIHHY
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cnosi d = 1 ¢cm u koHuentpauuio ¢ = 1 Mons Al—H/2. B kosonke 5
NpuBefieHE COOTBETCTBYIOLIHE 3Hauenus Ige.

Kax cnenyer u3 pnadHEIX, NIPHBEOEHHHIX B Tabs. 2, 1Js BCeX Hc-
CJIeAOBAHHBIX JUAJKIIAMIOMHEHHTUIPHAOB 12 €500 = 2,31, ecin mpe-
He6peub OYeHb HE3HAYHTEIBHEIMH OTKJOHEHHAMH, OGYCJIOBJIEHHBIMU
HETOYHOCTAMH 3KcnepuMenTa. [lostoMy cnekrpogoroMerpHueckoe
onpefieneHne MOXeT HMeTb NPHMCHEHMe [1/151 CIIPENesieHHs] CopepiKa-

HHS CBA3eH /Al—H B CMeCsIX Pa3JMYHEIX AHAJIKIJIAJIOMUHHATH]-

punos. Ycnosus NPHHIMIHAILHO TAKWE K€, KaK U IPH NPHEMEHEHHH
H30XHHOJIMHOBOTO PEATEHTA, KaK 5TO [OKA3LIBAIOT aHaJIOTHUHLE, HE
C/IHMUIKOM MHOrOYHCTEHHHE ONbITHL. Bee uccaenopanHbEe COCAHHEIN
HAIR; B 370M cyyuae nokaseigaior npu 460 mp ognnakoBoe 3Haue-
Hue lge = 2,39.

Onucanneli 3nech CHeKTPOYOTOMETPHUECKH] COCO6 OnpesieJe-
HUSI JHAJKHJIAJIOMUHHATHAPUAA TPHMCHSIETCSl B TEYEHHE HeCKOJb-
KHX JieT B J1a6opaTopPHOH HPAaKTHKE W ONpaBALIBAeT cebs TaKKe
B OPOMBILLIEHHOCTH. OH CAYKHT, HalpuUMep, JJsl ONpeJIesIeHds] Y-
CTOTHl MCXOAHBIX W KOHEUHEHIX TIPOAYKTOB B pasfUUHEIX peaKIusx,
a TaKixe I/ TCKYNIEro KOHTPOMS TPOLECCa HelpepEIBHOro HoJyue-
HSl aJUOMMHMATPHAJIKHIOBR N0 ABYCTaAuiHOMY crocoGy (cm. rii. 1)
(conepxxanye ruapuaa B nepeoil cragMu M OTCYTCTBHE €0 BO BTO-
pof). Hanee Bo3HHKa HEOGXOQMMOCTH B MPUMEHEHMH 3TOTO CIO-
cofa NPH HCCICAOBAHMH PA3JHuUHLIX PAaBHOBECHE, B KOTOPBIX yua-
cteyer HAIR, [6], a Takike KuHETHKM peakoMH B3aHMOJEHCTBHA
HAIR; ¢ a-onedunamu [6, 7] uan ankunamp HC =C—R [8]. Huaa
peuleHHsi 3THX BOmpocob Tpeboranock TouHoe onpepenende HAIRg
NMPH COAEPKAaHHHU ero B npobe okodo 0,1 %, uro okaszanocs BO3MOK-
HLIM C YIOBJIETBOPHTENLHBIMH PE3yJbTaTaMH.

OKCIHNEPHMEHTAJBbHASA YACTDH
FA30BOJIIOMETPHYECKOE OMPEJEJEHHE

PeakTupb. Merunanuans, soicymennbii nan KOH, nepero-
HAIOT B arMoc(epe YilcTOFO a30Ta WJW apProHa W XPaHsiT HAj Ha-
TpHEM B atMocgepe 3anuTHOro rasa. [Ipearon orGpaceiBaercs, Tak
KakK OH COLEPKUT cJenbl BJArH.

Aunapatypa. Hemombaylor cocyn LlepeButvnoBa ans pas-
JoXeHus, uMeromuit Y-o6pasHyi0 (opmy: MJiMHa OJHOIO KOJCHa
oxkoso 10 cm, npyroro —oxono 5 cm, npuamerp B cBery 1,5 ca
K weiike npucoenurer KpaH AJisi BBOAA 3alllUTHOTO Fasa IpPH 3anoji-
HeHHH. Y3kas TpyOka co mLIH(OM, npONyIIeHHAS Yepe3 INIOTHOMPHU-
TH2HHYIO Pe3UHOBYIO NMPOOKY, NMpHCOefHHeHa uyepes KOPOTKHH lLIaHr
K rasosoii 6operke (100 muu 200 ma, 3anosiHenue — HacHIEHHBL
pacTBop TioBapeHHOH coiu). IJis OXMaxjeHus: CAYKHT HeGOMbIof
cocyn [Mpioapa, 3anesHeHHEER TOXYOJIOM,
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[IpopelileHHe aHamu3a B. Gosiee nJyuHHOE KOJEHO Y-(I)g-_
pasHoro cocyna (moaorperaemMoro M 3arcJHEeHHOro 3au1mm;1%a ra-
30M) BHOCSIT MUIETKOH npoGy nss aHaj¥3a, BEJHUMHY KOT;)p(_) ! o
GupaloT B 3aBHCHMOCTH OT OXHIaeMOro KOJIHYCCTBA Ta a.H m
3HATH COJEp¥KaHne THAPHIA B elHHHLE o6beMa Henocram;( Oémm
GepyT Habecky. Eciu aHa/lu3pyeMOe BELIECTBO IPH O):;%a élnmor
3aTBEpAeBaeT HJH CTaHOBHTCA BR3KHM, €ro HeMHOI:O6 pTo IRASIOT
cyxuM TonyoJoM. B KOpOTKOe KOJICHO NoMeIawT U3OBITOK o)
aunmuHa, nanpumep 2,0 xa Ha 0,43 2 HAI(CsHs): (MOa. Be ‘BJII/I:
3ateM B TOKE a30Ta MNOJKJIIOYAIOT ra3oByio GIOpeTKy M yCTa(l;IxIae "
BAIOT YpOBeHL B Hell NP NOMOIMM JBYXXOJOBOTO Kpand TH;{ oa.npe }ﬁ/] -
JICHHYI0 4YepTy MKaJbl, MPHMEpHO Ha 05 MA. Hocneéyc toB1eR
TeMiepaTypel 3aMeyaloT OKOHYareJbHBIH YPOBEHL B lOpeTﬂb}Oa °
rpy»XaloT AJHHHOE KOJEHO Y-06°pasﬂoro cocyna B COCyl - HEI/I:
oxaamznentblil o1 —20 no —40°% u 3aTeM MeLJICHHO npu fear})(umo
BaHHH, NOGABJs U3 KOPOTKOTO KOJeHa pearent, uposo;}yn gCT Lo
¢ yMEpEeHHO# CKOPOCTHIO. 3aTeM yLANAIOT OXJIaXKIEHHE, TeMge "~
BaioT CMECH €Ille HECKOJhKO Pa3 H AOBOAAT N0 l'(OMHaTHO6H ! “Mogm
Typhl. Bhunesense rasa npekpariaercs (B cayuae He;ae n)a(ng o
elle CHABHO BCTPSIXHBAIOT), H rocje BI:IpaBHI/IBaHl/Iﬂa < an })xlo !
NpPOH3BOJIAT HOBBIi OTCYET YPOBHS GopeskH. 22,4 ¢y Hp np P

MaNbHBIX YC/JOBHAIX COOTBETCTIBYIOT 1 MMOJIIO /Al——H.

McTOUHMKK OHMOGOK 3aHMKEHHHEH pe3yibTaT HoNy4alor
ipH MOMALAHWK B aNuaparypy UpH ee c60pKe BJIArH Ui Bog:{lp)lr:ﬁ.
3 aBLILEHHBI Pe3yJabTaT 06yCIOBJeH HELOCTATOYHBIM ox.naiwiI ! sm’
4TO NPHBOOMT K CJMIIKOM OYpHOH peakiu, NpH Komggﬁxo apeTcz
¢ BOIOpPOAOM 0GpasyloTCst yTJIEBOAOPOLH. To xe camoe H N Heﬂ enes
OpH CJMIIKOM CHJIBIIOM OXJaXIEHHH, Peaxiusi BHA4YaJ ,
a 3aTeM HAYMHAETCH HEOMMAAHHO M GYPHO.

CNEKTPO®OTOMETPUYECKOE ONPEERJEHHE

Hameputesvrvie sueiiky. TlpoTounbie siyeHKH C ;ongmx}?;ﬂ }({:}J{I]gg
0,01 u 0,05 cm H3rOTOBJICHH M3 CTa/H V4A (puc. 3). HTe GG
feTanu MpeacTaBjsiu co00f TaKk Ha3bIBACMBIE KOJIbLIEBHIE i ,H,ns;
Kajkjas M3 KOTOPHIX Oblia cHabyeHa ABYMsi OTBepCTIiI_;lAlR (,OT
cnoes Tommmuioit 0,1 1 0,2 e¢m ¢ MadbIM COAEPHaHHEM ;}KEH_
0.05 no 1%) upuMeHsHCh KBaAPATHEIE SUEHKH C AJIOTHO n(}){cb",]ma
HEIMH KpHILIKAMH, CHaGXEHHBIMH weJnoOKaMH; Kamuas ;;Ao”oﬁ
MiMesia 110 ABa OTBepcTHs ¥ Oblia MpuKJeeHa apajib[MTOBOH C me:
B orsepcTHst GBLTH BCTABJIEHD! 5-mMm Hunmnens Ha ngmsn?gl:mmo)
¢ax; B OQHO OTBEPCTHE BCTABJIAIH HEGOJBIIYIO TPYOOUKY ura.nou;
KOTOpas JIOXO/MJa JIo NHA SYEHKH. baaromapst 3TOMy nocgb”m ock
XopolIee 3al0JHEHHE AUEEK. Bce onoanuTeNnbHbe JeTal yog
roTopneHbl u3 ctaau VAA. TpaBuibHOE NOJIOKEHHE AHUEHKH B o
Merpe o6ecrneunBalIoch NpOCTHM nepxkareneM. Bo Beex sucHKax
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BepCcTHA B wmiMpax OuiM HacToApKo y3kumu (0,5 mam), uto BO
BPEMsi M3MEPEHHS] MOIJIH OCT2BATBLCS OTKPBITBIMH. Bsaumoﬁeﬁcmue
HCCJelyeMoro pacTBopa ¢ BO3AYXOM MOIVIO MPOTEKATh JIMIE CO CKO-
pocteio nuddysun, a koHBeKLHA Gaarofaps Y3KOMy OTBEPCTMIO 3a-
TpydHsinach. Bo BCSKOM cCllydae, 3KCTUHKIMS OKpALIeHHOro pac-
TBOpa OCTaBajlach HeH3MeHHoH Mo KpaiiHel Mepe 20, a yacTo faxe
45 MMH., yTo B J@HHOM cjyuyae BIOJHe JocTaroudo. [Ipum pa6ore
C He3MauHTesbHON TOJIIMHON cliosi mpecsiefloBafdack Ilieqb MOAjep-
KHBATH BO3MOXHO Gosee

BLICOKYI0  KOHLEHTPaLHIO

6 aHaJIM3HPYEMOro BCLIECTBA,

OrpaHMuuBas TeM caMbiM

BO3MOXKHOCTH OIIHOKH.

P Kpome TOro, 6aaroaaps

, TOMY 3KOHOMUJICS LeHHbLId
] L pacTBOpUTE/b, TpeGYIoLLIHAf

T T

© o\ v 11':J o A TenbHok npeABapu-

(p— TeJbHOH 06paboTKu.
OO -+ BoamoikHOCTH  npHMe-
8 4 HeHusl fAYeeK, eCTEeCTBEHHO,
He OrpaHMyHBaeTCsl OfH-
CaHHBIMH  3fiech  H3Mepe-
o o ° HUSIMH Ge3 JocTyna Bo3ay-
xa. bonee toro, oHm npu-
FOIHE! 1411 JIOGHIX H3Mepe-
2 HUHM CHEKTPa MNOrJoLeH:As
| B TPOTEKAIOUX KUAKO-
n—p ® © :‘:‘%fﬂ %// CTAX B BHAMMOM H yJbTpa-
n— 0 (bHONETOBOM yuacTKax cre-
i ) KTpa (B nocaedHeM cay-
HSH TN yae CTEKJAHHEIE yacTH AoJI-
*KHBl ObITh 3aMeHEHE! KBap-
. 4 3 uesbiMu). Tak xak sTor
Puc. 3. IpoTouHas H3MEPHTENLHAA su€it.d THn - KOHCTpYKLKHM - HCKIIO-
(macwrad 1: 1,92). yaer KakHe Obl TO HM GHI-

ge—plc(g‘.:n:;eebée AyelKH WS CTeKNa HAH KBapna ¢ ABYMS OT- /10 YIJIOTHHTEJbHBIE npo-
¥; 2 — HOpMAaAbHBIK WA S MM u3

OTeeperue 0,5 mu; 3- mTH¢TH¢C ynop:}.mﬂ;?x: ‘rlxli)ﬁ— KIaLKH, HCCJIeILYEMaﬁ KHA-
HATHS KOJBUEBLX syeck: 4—otmeepetne maw sxoma KOCTB HaXUIHTCA B conpi-

|
O
O

—

j p—

nyyeit; & -KpolluKa IS KOJbUEBBIX sYeeK; 6— -
ATKa. {, {f, 11/ — naacTueKy us c-ran: e\?;%, npggl':g- KOCHOBeHHN TOJIBKO o
YEHHBIE K AePKATeNO sueeK. CTaJaelo V4A, CTEKJIOM WJIH

KBa .

Pacreoputens. \ns pactBopenus np}lronpel;[{ehgeﬂaon a Taxxke 10-
Jyosn M Kcunoa. Anmdarnueckie yraeBomopoab .nen’m obpasyio
OCaJIKH TpH BEICOKOH KOHLEHTpaLMH BellecTBa B npoGe. Pacteo H’l-‘
Telb XPAaHAT B CNeuHanbHoll anmapatype [9] mag cn.nat'zyom HaT pmx
¢ Kaynem Hin KomniekcoM Al(C4Hg)s-KF B aTmocgepe apropua,
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Peaxtus. B mepHoii KoanGe Ha 250 mA ¢ BHICOKONPUNASIHHLIM 6o-
KOBbIM OTBOJIHBLIM KpaHOM B atMocdepe YHCTOro asoTa HJH Jy4lle
aprota pacTBOpfiOT B GeH3osC 125 2 umcroro cyxoro GeHsalibaHH-
nMHa (TPUrOTOBJIEHHOIO MO JAHHBIM IMuas [10]), noGasasioT 5 mA
TpuankusianoMunus (HanmpuMep, TPUNIPONHJIANIOMHHHS), He coaep-
)Kalero TMApHIa, K KOTOPOMY [Jf paspylleHus BO3MOXHOH MNpH-
MCCH THApHIA noGaBAsiOT HECKOJIbKO Kamesip MeraHoja M Mocae
OXJIAXKAEHUST LOBOASIT 10 MeTKH GEH30J0M. [1puroToBeHHLIH TAKUM
o6pasoM peakTHB — CYXOH, UTO crnioco6eTBYeT B XOJ4e aHaju3a Bhl-
CYIIHBAHUIO MepPHOH KOJIGHI. PacTeop f0m1KeH OBITh CBETJIO-XKEJITLIM.
Fcnv OH opalkeBhli WJIH KPacHblil, 3HAYHT npuMeHsieMLIH TpHaJ-
KHJaMOMHEKE cofepxur ruapun. Ha oneire ycTaHOBnEHO, uTO pe-
aKTHB jaeT NOCTOSHHbIE pe3y.b-
TaThl, €cJH OH BblepXaH nocae
U3rOTOBJIeEMS] B TeyeHHe 3 uac.
U ocTaeTcsl NPHIOZHBIM B Teue-
HEle HEeCKOJIbKUX HeJleJib, €CJH
xpanurcs 0e3 pocTynma BO3AYXa,
BJIaTH W JACHCTBHUS MPSAMOro CoJji-
HeYHOro -CBeTa.

ITodzoTo6Ka npobe. 05 ava-
ausa. 5,0 ma peakTHBa B aTMO-
cpepe 3amwTHOTO rasa INpu
MNOMOILIH TaK Ha3bIBAEMOro asoT-
Horo mutioza [1] BHocAT nuneT-
KOl B MEpHYIO KoJiGy eMKOCTBIO
95 ma (cM. puc. 4,1), Bepxuuit
JUapUK KOTOPOH TO3BOJIfIET me-
peMewmHBaTh  COJlePXHMOE, HE
cMauuBas npoGKy. 3aTem HanoJ-
usgoT GeH30JIoM Tak, YToOB OcC-
TaBalioch MeCTO JUIfl aHaJH3H-
pyemoro BELIECTBa, H B3BEIBM™ o, 4 [pycnocobaenne nan samon-
BalOT ¢ TOYHOCTLIO 1O 1 Me. 33' HCHHA NPOTOUHEIX SYECK Ge3 poctyna
TeM cHOBA B aTmocepe 3ailUT- Bo3AyXa (NOSCHEHKA B TEKCTE).
HOro ras3a BHOCAT ITHNETKOH
JKHIIKOE aHaJM3HPYEMOE BEIECTBO, B3BEIUMBAIOT M [OBOAAT Genzo-
JoM 5o MeTKM. FECsi BLHICOKas TOYHOCTL He TpeCyeTcd H yaedb-
HLI Bec AaHAJHM3HPYEMOro BeEINeCTBA H3BECTCH MM €C/In HYXKHO

oTpedesuTh TOJBKO HOPMaJibHOCTD >Al—-—H, TO JOCTAaTOYHO TOJbLKO

oTmepsTh nunerkoil. HaBecka He J0MKHA COLEPKATH 6oaee
10 mz-aT AKTHBHOIO, OpraHuviecKH CBfI3aHHOrO aJjiloMHBu#A, a TpH
BLICOKOM COJEpXaHuu ruapuna He Conee 6 me-ar. Jaaeneiiuee -
OTDPaHHYeHUe BeJIHYMHBl HABECKW oONpenefsiercs SKCTUHKUHel (CM.
Huxke). [ocne xopolero nepeMemInBanis oKkpallleHHH# pacTBop ro-
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TOB 151 u3Mepenns. Ecnn Tpebyercs nposectn B OJHOM OIlblTe aHa-
au3 psana npo6, To MONKHO NPHTOTOBJeHHEIe MepHble KOJNGH yacaMH
XpaHHTL B cyXoM cocyie [lpoapa ¢ TBepAol YTJeKHCJIOTOH.

" CneKxtpogoromerpuieckoe onpedenerue, Tlpw nomouiu HeGoJb-
nloro cudona 2 (puc. 4) B npubop /s 3anoJHeHHs TMepEHOCHAT
OKOJIO 1/3 cOfep»HMOro MepHoOH KOJIOB K XOPOILIO NPOMBIBAIOT HM
TIpHCOeIMHEHHYO TIpoTOuHY0 KioBeTy. TonmuHa cios 0,01; 0,05; 0,1
uau 0,2 em. Toabko nocsie NTOBTOPHOH MPOMBLIBKH 3aNOJHAIOT KIOBETY
OKOHYATENLHO, OTCOENMHAIOT ee W H3MepSIOT 3KCTHHKLHUIO HPH
500 mp, cpaBHHBas ee ¢ skCTHHKIHMelH uuctoro Gensona. Boino yera-
HOBJieHO, uTO peakTuB mpu 500 amp He obaanaer cobcTBeHHOH 3IKC-
Tuukiveil. OIHAKO yepe3 HeCKoJIbKO Helleslb 3KCTHHKIHS BCe XKe I10-
ABJSACTCSA M TOTJa NPOBOAAT MU3MepeHHs, CPABHHBAfA C W3MepeHHAMH
pacTBopa peaxTHpa, pa36GaBJIEHHOIO Tax K€, KaK W mepsasi npo6a.
10 HeoOGXOAMMO TaKxe TOrja, Korpa H3MepeHWe NPOHM3BOIAAT NpH
BHonpmoit Tonmune caosi —okosio 0,2 cm. Okpacka nopuuiisercs
saxony Jlam6epra—DBeepa no € = 1,0, uto BooOule HO/KHO GHTH
BepxHell rpanuieii crekTpodoTOMETpuyecKoro onpeaesenus. 1ge npu
500 mp nAs BCEX HCCJENOBAHHHIX JO CEro BPEeMEHH AHMAJKHJIAJIo-
MuHuirnapuaos oguHakos (2,31). Dto 3HauuT, uto Hasecka 77,0 M2
YHCTOrO NUM306yTH/IANIOMHHAATHpRIA, pacTBOpenHan B 25 ma OpH
d = 0,05 cm, paer skcruuknuio 0,224, OTKJAOHEHHS OTACJBHBIX H3-
MepeHHil OT TeopHH KoseGalorest B npefenax +2%. Jina usMepenus
HEOOXOIHMO NPHMEHATH CNEKTPOOTOMETD ¢ MOHOXpOMATOPOM, TaK
Kak ofbrunble cBeTOPUARTPH s 460 u naxe 480 mp He NOJHOCTBIO
S3aUMIAIOT OT JKEJTOro OKpalulBBaHHs, O0YCJIOBJEHHOrO HajiuuHeM
AJIOMHHHHATPHAJIKHIIOB.

TMpuroToRNEHHE UHCTHIX AHANKHAANOMMHUATHAPHAOR
JJS YCTAHOBJEHHSt MOJSIPHRIX KOS(WUMEHTOB SKCTHHKIHH

a) Huatusrariomunuiieudpud. CpaBuuBasioch 0OKoao 10 uHcThHX
npenaparoB, MOJYYEHHLX PasauuHbIMM croco6amu. CnekrpodoTo-
MeTpHueckuM onpenesnenneM 6b10 o6HapyXEHO pasjiuyve B colep-

JKaHHH \AI—H no 129 Jlyumuil npenapaT BeCOM OKOJIO 5 k2 6Bl

elie pa3 THiaTeNsHo (paxunonrposan npu 102 mm pr. c1. Onnaxo
oTAeJibHble (PAKUMM HMEJNH BEeJMYMHL 3KCTHHKUMIE, OTJIWUHHE OT
Toil, KOoTopast 6Lljia yCcTaHoBJIeHa 115 (DpaKUKH, Aalollled npH THipo-
JiN3e TOYHO PAacCYMTAHHOE KOJHUYECTBO BOAOPOJA, uTo GLLJIO MOATBE(-
¥JIeHO Macc-CHeKTPOCKONNYeCKUM aHAIM30M 06PasylouluXCs ra3os.
DTu uncTOe BelllecTBO NPH XpaHeHMH B JBYXTopJioH Konibe €O uuiu-
tamy n3mensgocs. Tak, cnycts 3 HemeJd rocJie ero NOJYYEHHs 3a

cyeT OTKpLHIBAHHSA KoOJOB nJsi oT6opa npo6 coxpepxaHue >A1-H
cHH3HuJ0ch 0 97%, necMoTps Ha To, uto pafoTa Besachr OYeHb Tila-
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TEJBHO W BCeTAa B arMocdepe cyXoro aprona, Kotopulii BCnecTBue
cpoel Go.nbumoﬁ [LIOTHOCTH KaK 3aUlMTHBIA ra3 cuMTaeTcd Jyvulle,
yeM YMCTHIH a30T.

6) Huusobyruraromunuilzudpud. Kak n B npembiayiuem cay-
yae, GBIO MCIbITaHO OKosio 10 npenaparo. Quenp BLICOKOH cTeleHn
YHCTOTH! Gblna (pakuus, NosyyeHHass BaKyyM-OMCTHIALMeH 10 xe
NPOAYyKTa.B IJIEHOYHOM HCmapHuTese. [lanbuefinee (ppakuuonyuposa-
HHe He [1aJio NOBBlLeHHs SKCTHHKIMY; COACPyKaHHe BOAOPoa, onpe-
JleNIeHHoe CHOBa Macc-CMeKTPOCKOMHYECKHM cnoco6OM, [OCTHIao
100% Teopertnueckoro.
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HOBBIE KOMITJIEKCHBIE COEJMHEHMS
AJIIOMMHHUHUTPHUAJIKHUJIOB (1, 2]

Luenep K., Kécrep P., Jlemryao I., Peiinepr K.

Ziegler K, Késter R, Lehmkuhl H., Reinert K.,
Lieb. Ann. Chem., 629, 33, 1960

AnmoMHHHATPHANIKUIEL 06Pa3yloT €O MBOCHMHM [ANOTEHWIAMH H IMAHHLAMHU
WEIOYNEX MeTamioB (H, HO-BHAMMOMY, BooGIMe c NCEBJIOraNIoreHUIAMH) KOM-
TUIEKCHEIE COC/IMHEHHS! ¢ KOOPIHMHAIIHOHHO-UeTHIPEXBAJIEHTHEM aJIOMHHHEM THIA
MI[AIR:X] (M = menounoit merann, X = ranong, nuan). Hx yerofiumsocts no-
BLULAETCA C YBEIHUEHHEM HOHIOIO DajiMyca LIEJOUHOr0 METANd, a C YReJHue-
HHEM HMOHHOTO DaiMyca rafonfa, a TaKXe pasMepa AJKHIbHOTO PajiMKalna, CBf-
SAHHOTO C aMOMHHHeM, yMeHbliaercii. KomnnekcooGpasopaHwe ans Jwrus orpa-
HHYHBACTCA THADMAOM JIMTHS (KOTOPHIH aHAJOCHYEN TanorenHfam). TpHMeTHI-
ANIOMUEHH M TPHITHJANIOMHMHMI OOPasylOT KoOMIAeKchl c (PTOPHAAMH M IMAHMIA-
MH OT HATpHH Ao Nesnd. Jna xnopuio oHo orpaumunsaetcs K, Rb u Cs, a aaa
Gporunos —Rb u Cs. HOHE Wie0YNbIX METAMIOB KOMMIEKCOB He J810T, HO
OHH 00pasyloTcsi ¢ TeTpaanKuiaMMOHMAHOZHZAME, COOTHOWEHHS CTAGHALHOCTEN
TA/IOH/IHBIX KOMIUIEKCOB MO3BOJAIT, HCXO[S M3 ONPEJENENHEX NpHeMJeMHX TI'H-
N0T€3, COMOCTABHTL HX C IHEPIHSIMH PEIIETOK IajIOTeHHAOB IMEJOUHEIX MeTALIOB
Kpome komnsiexcos | : 1, cymecteylor kommiekch 1:2, MX - 2AIR, (X=H, F, Ci
CN). ITpounocTs CBA3H MOJIEKYS TPHANKMAAMIOMHHAS B STMX KOMILIEKCAX HEOJ H-
HakoBa. Bce 5TH COE/IMHEHHS ABISIOTCH 3JIeKTPOJIUTAMH, NpHYEM KOMIeKcH 1 : |
(TOPH/IOB IMENOUHEIX METa/VIOB HMEIOT 3MeKTPONPOBOLHOCTD, COCTaBASIIOMIYIO HpH-
MepHo 0,01 aneKTponpoBogHOCTH KOMIIIEKCoB 1:2, a Takme JIPYTHX KOMWIEKCOB
raloreHuI0B  IeJOUHBIX  MeTaMIoB. OOHApyXKeHb KOMIJIEKCHHE cOeIHHEeHHS
NaF - Al{CpHan41)s 1 NaF - 2A1(CpHany 1)3, B KOTOPHIX N =4, a RauMHas C
n=0, OHM, BEPOATHO, HeCTAGHAbHE. Jlajblle B rOMOJOCHUECKOM pany
KoMnyekesl o6pa3yer (GTOPHCTHII Kasmi. AHasoruupble 33KOHOMEDHOCTH cyule-
CTBYIOT H JIIS1 KOMINJEKCOBR rajior€HHAOB IHEJOYHEIX MET&JIOB C JIHAJKHJIAIIOM H-
uuiiranorensamMa. M[AIRCly] cymectsytor, ecim M = K, #o ne M = Na. Kowm-
IeKCo0GPasoBAHHE BOSMOKHO TaKXKe C KAPGOHATAMH W  COJSIMH KapOOHOBHIX
KHCAOT. OHAaKo 5TH KOMIIEKCH HeCTOMKH H GEHICTPO H3MEHSIOTCS DCIC/CTBHE
BHYTPHMONEKY/APHELX NEPerpynnuposokK.

OTKPBLITHE HOBBIX KOMIIJIEKCOB

B omnoM 3 cooGiennit [3] 6bl1 onmcan «KPHOMHUTHLIH Crnoco6y
DPHTOTOBJICRHsT AnoMMHMATpHANKKA0B. CoraacHo 3ToMmy cnoco6y,
MOXHO, HanpuMep, 06paboTaTe NHSTHIATIOMUHEXJOPHA, 2 MOJIAMH
¢TopucToro HaTpHS H IpH HarpeBaHMM pPa3[eNHTDh peakuHOHHYI0
CMECE Ha TPHITHJIAMIOMHHHN M CMECh KPHOJINTA C TIoBaPeHHof cobio.
Ilpr ToYHO 3KBMBANEHTHBIX KOJHUYECTBAX peareHToB IJifl TOJIHOTO
npeBpalleHns: Tpefycres Gosee AanTenbHoe BpeMs. [1o u3BecTHBIM

Hoebie KOMRACKCHble COOUHEHU QMOMUHLLTPUAAKUA0B 47

[pHHLMOAM OXKHAAJOCh COKpailleHHe JJIMTeNbHOCTH n;iguecca n;::
nobaBKe onpefcellHoro K36hTKA (ropHcTOro HATpHs. Ho ?;‘o p
BEJIO K CHJILHOMY CHHXKEHUIO BHIXOLA TPHITHJanOMuHH#A. lipH HC-
c/lefloBaHHH 3TOrO §IBJeHHsI Obl1 oOHapyKeH OYCHb CTOHKHH, (1){e
paciuenfisionniicss Npu HarpeBaHHH KOMIUIEKC Na[Al(CzH5)sF]. On
JIErKO NOJyuydeTcss IJINTeJbHLIM HarpeBaHHeM Tp}ISTHJ[aJ]}OMHHHﬁ.II:Il
¢TopHcTOrO HATPHS, B3ATLIX B KOJIHYECTBEHHOM COOTHOLIEHMH ND
100—120°. Harpesalor 10 TeX MHOp, NMOKa TBCPILIH (propHcTHi Ha-
Tpuli ne pactropurcs. [lpu OxJaxneHHH 10 65° myiap 3acTbiBaer.
CoJib MOeT ObITh OUHILCHA MYTeM SKCTPAKLM H KpUCTaNJIu3aluH.
[locsie OMHCTKH OHa mJaBMTcs mpH 72—74°.

Cayuafino 6BJIO CHENaHO JApYroe HOBOe HAGJIOJCHHE OTHOCH-
TeqbHO JIM3THAANIOMHHHEXI0pHAA. UI/ISBeCTHO, qTO 3TO BELIECTBO M€
o6pasyer KOMIJekca ¢ IOBAPEHHON COMbIO, HA UM OCHOBLIBACTCS
ero Bhiesenue u3 ceckpuxJopuna (CpHsAlCl; oGpasyer ¢ noBape-
noit coaslo Na[Al(C,Hs)Cls]). Hamporus, ¢ XJOPHCTHIM KaJueM
B 3TOM cJyYae KOMIUIeKcooGpa3oBaHHe HMeeT MecTO. Hogoe coenn-
nenve K[A1(CyHs)oClo] TepMuueckd MCHCe YCTOHUMBO, WeM yxe H3-
pectioe Na[Al(CoHs)Cls]. TpustunamoMuHHd, coiepXaujdi M-
ST JIOMUHHHXJIOPHI KaK [pPHMeCb, MOXHO MOJHOCTBIO OUHCTHTDH
npH NOMOIIM XJIOPHCTOrO Kajusi COBEPIIEHHO TaK IKC, KaK IHITHII-
aJIIOMUHHAIAXJIOPHA MOXKHO OTLEINTb OT 3THJaNIOMHHMHIHKXJIOPHAA
1ipn feficTBHA XJIOPHCTOrO HATpus. Oco6oli HeOGXOIHUMOCTH B 3TOM
HeT, TAK Kak J1060i oCTaToK rajioHna Jyuiie yiaasiTb U3 TPHITHJ-

Hsl C MOMOUIBIO HaTpus.

amooncinex;b HHTepeciio, HaKoOHell, TOBEJEHHe TRUSTHJIAJIOMHHHSA
B OTHOIUEHHH XJIOPMCTOro Kamus. Jra Cojib TEPeXOAHT B PacTBOp
NpH HArpeBaHWH € HM3GHITKOM TPHITHJIANIOMHHHS, NPHUEM oGpa-
3yloTCa [Ba cJos. BepxHuii npencTaB/isieT co0oil TPUITHAAJIOMH-
uni, a HxHEE umeer npd 100° COOCTaB KCl1-1,5A1(C2Hs)s, u3 ko-
Topdro OpH OXJIaXKJIEHWH HHXKe 40° BBHIIENAIOTCS KPHCTAJJH, oqe:
pugHo, cocanrenus KCl-Al(CyHs)s. Bo Besikom cuaydae, sTo coe
nuHeune He oueHb crabuiibHO. Ilpu ero HarpeBaHuH C ONHOBpeMEX-
HOH OTFOHKOH TPHSTHAAJIOMHHMSI OHO pacIIENJIfeTcd Ha KOMIo-
gentsl. Ecal myTeM OCPOPOIKHOH OTFOHKH TPH3THJIAJIOMUHHS B }lu»m;
Heii dase ycraHoBuTh TouHoe cootHouienne KCI: Al(CoHs)s = 1:1,
TO NpH HarpeBaHMu B PacTBOp NEPEXOJMT M3BECTHOE KOJIMUECTBO
XJOPHCTOrQ Kajusi M JKHIKOCTL  IpH 80° nmeer cocTaB
KCl - 1,22A1(CzHs); [4]. Dto tunnuHO 1A KOMIIEKCOB C HU3KOHM
crabuapiocThio. M36ETOK TPHITHAANIOMHHUSA AOJIKEH NPOTHBOJEH-
CTBOBATh pacnajuy

[A1(CoHe)s CIJ™ == AI(C;Hs)s +C1™.
C gpyroit cTopousl, kKoHuentpaumus Cl~ croas BenHka, uTo mpe-

BEIIIAET BeJIHUHHY TPOHM3BeJeHUsi PacTBOPHMOCTH  XJOPHCTOTQ
KaJind,
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IMo-BupuMOMYy, aJalOMHHHIOPTaHHYECKHe COeNHHEeHMs MOryT Jia-
BAaTh KOMIJIEKCHl ¢ TaJOreHuaMH LIEJIOYHHX MeTalsoB GoJee MHO-
rouncjaeHHbe, yeM GBbLI0 M3BECTHO IO CHMX MOp. DTO yKasbiBaeT Ha
HaJHuyue W3BECTHHIX 3aKOHOMepHoctell, onpefensiiolinx craGHIb-
HOCTb KOMILJIEKCOB.

HecnenoBanusaMu GBII0 40Ka3aHO Pa3HOOOpasie BO3MOXKHBIX TH-
NOB KOMILIEKCOB W YCTAHOBJIEHO, 4TO, KPOME YK€ HU3BECTHBIX THLOB
KoMmiliekcoB coctaBa MX - ARz uan M[AIR;X], cyinecTsytoT eme co-
efkEeHHUA ¢ OBYMsI MoJieKyJaMu TpUajkusaajioMmunus — MX - 2AIRs.
ITOT HOBLI{f THII KOMIIJIEKCOB OTKPBIT MpPH HCCIENOBaHHH 3JCKTpO-
sM3a (TOPUNHEIX KOMIUIEKCOB, 0 UeM KpaTko yxke coobiiatock [5].
Lns ruppnzos [10] 1 nMaunios e 0YHLIX MeTansIOB, 2 TaKKe JJIS
TeTpaaJKuJaMMOHUNAraJoreHn 0B nosiKe GHJM HalfleHb MOAOOHLIE
coeguHenusa 1:2.

Eme panpumie aBropbl CTaThbH HpEANOJArajid CyileCTBOBaHKe Be-
IIECTB THNA KPHOJIHTA, IJe KOJAWIecTBO (DTOPUCTOTO HATpPHS NpEeBH-
wajo 1 mone. OpnHako, KaK NOTOM BHISICHHJIOCE, B JHTepaType yixke
OLiIM onMcaHel OTAeJNbHBEE YHCTO HeOpTaHHuYecKHe KOMILICKCH | : 2,
kKak KBr-2Al1Br; [6].

JNOKASATEJIBCTBO CYIMECTBOBAHHSI KOMIJIEKCOB THIIA
MF - 2AIR;

O6cTosATeNEHEIME HCCIEOBAHHSIME GLIJIO YCTAHOBJIEHO, YTO KOM-
naekcsl THna MF - 2A1R; nefictButensho cymecrsyior. [poie scero
sto nokasniBaercss Aas cucrembnl KF/AI(CgHs)s. Coenunenue 1:1,
NoJiyyeHHOEe H3 KOMIIOHEHTOB 3TOH CHCTEME, MJaBHTCA NPHGIH3H-
TesbHO npu 60°. Ecav K miaBy mocreneHHo noGasfifiTe BO3pacTalo-
IIME KOJMYeCTBa TPHSTHIAMIOMHHUSI, TO TeMIEpaTypa NJiaBJeHHs
nosuiaercs n Jocruraer 121° npu comepxanuun 662/; Mou.9 TpH-
sTHiaaMoMHHNHA. C 60JBIIAM KOJHYECTBOM TPHITHJANIOMHHHUS NJaB
Heromorenudii. B cucreme NaF/Al(CyHs)s oTHowenus oGparHbie:
coequHenre 1:1 umeer 7. ma. 74° a yucroe coenuuenue 1:2 Goaee
HHUBKYIO ~— NpubausuTesbHo 35° (06LIYHO MPH KOMHATHOH TeMmepa-
Type 3TO XHMAKOCTB). M3 omMcaHHEIX HHXe NPHMepOB Hajauuue
OnpejeJIeHHOTO coelHHeHUs |:2 cTalloBUTCA COBepIICHHO OYeBH]I-
HEIM.

1. Ecain B 2 MoasX TpHSTHAAIOMHHENST PacTBOpHTL nipu 120° dro-
PHCTLIH HaTpuHl B KoJiMuecTBe MeHbIle | MoJisi, To o6pasyercs 1Ba
XKHIKHX TIPH KOMHATHOH TeMmneparype CJofl, H3 KOTOPHX HHKHHI
uMeeT TouHHi cocraB NaF -2A1(C,Hs)s (maiimeno: Al 19,69%; Bhi-
gucaeno: Al 20,0%). Ecin 3atem npu6asute eime GTopucTHi HaT-
puil 1 cHoBa HarpeTs Ao 120° TO NPH MOJIEKYJISIPHOM COOTHOILEHHH
NaF : Al(CqHs)s = 1 : 2 noayuaercs oQHOPOAHBIH NPOLYKT, KHIKHII
npH KOMBaTHOH Temnepartype. Ec/iH mpOAyKT peakuun nepeoxsiajuts
A0 —60° w 3aTeM AJs MOBHIIEHHMS] CKOPOCTH KPUCTAJIM3AlKH Ha-
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rperb cHoBa 10 0°, TO OH NMOJHOCTRIO 3ACTHIBAET B BHJE KPHCTAJJIOB.
Kpucrannm 11 niaparca npu temnepatype 20—30°. Touno Tak xe
MOIKHO BLI3BaTb KPUCTAJJIH32IHI0 KHUAKOTO NMPOAYKTa NpH TeMnepa-
Type HeMHoro HHxe 20°, BHecfl B HETo 3aTpaBKy KDHCTAJJIOB, NOJY-
YeHHLIX MpH Mepeoxyaxiexud. Ecan 6 oGe xuzakue ¢aswl, oGpa-
sylomuecsi IPH pPeakillh TPHSTHAAMIOMHHUSA C HeJOCTATOYHBIM KOJIH-
tecTBOM (PTOPHCTOrO HATPHA, TpeicTaB/sANd cobofi HecMElUMBaiO-
[iHecs: HacHIeHHbie pacTBophl TpHaTuaanomunust 8 Na[Al(CeHs)sF],
¢ onnoii cropousl, u Na[Al(CoHs)sF] B TpusTnnantomunu, ¢ npyrof
CTOPOHE!, TO 3T0 6blJIo OBl YIHBHTEJIBLHHIM COBNajeHHeM, TaK Kak
HUXKHAS (asa umesna 6w tounndl coctaB NaF - 2A1(CyHs)s. B Takom
CJlyuae TOJOBHHY TIPHCYTCTBYIOINEFC TPHAJKHJIAJIOMHHHUSI MOXKHO
65110 6Bl IKCTPArHpOBATE M3 KHAKOH ($asbl NpH NPOMLIBKC XOJIOA-
HLIM DCHTAllOM, TAK KakK TPHITH/aJIOMHHMHA OdeHb XOPOLIO pacTBO-
pum, a koMmnaekcroe coeprHenne Na[Al(CyHs)sF] ouenp Mano pac-
TBOpPHMO B neHTare. OnHAaKO 3TO He TaK. IIpu mHoroxpartHoil npo-
MBIBKE TICHTAHOM KOJHMYECTBO aJiOMHHHHOPTaHHYEeCKHX COoelVHEHHI,
NepexoisiliuX B pacTBop, GLICTPO CHHXKaeTcsl H IOC/ie HeCKOJBbKHX
NPOMLIBOK paBHEIMH OGbeMaMH NEHTAHA CTAHOBHTCS MOCTOSHHBIM M
pasHbiM npH6mmsuTeasHo 1,59 o6mero KoJsuuecTBa NpUCYTCTBYIO-
Hlero aJioMUHMS, UTO, MO-BUIMNMOMY, COOTBETCTBYET PAacTBOPHMOCTH
KOMIIJIEKCHOFO COCIMHEHHS. 3aBhllUICHHOe BHAYaJC 3HayeHHC MOKCT
6HITE OGBSCHEHO MPUCYTCTBHEM NPHMECH He3HAYHTEJBHOTO KoJinye-
ctBa npoaykra oxuciaenns CoHsOAl(CyHs)s, KoTopriil He naer kom-
IJIEKCHOTO COeiMHeHusl ¢ (TOPUCTHIM HaTpHEM U W3BJEKaeTcs TeH-
TaHOM. ' ’

2. Ecan k naasy Na[Al(CgHs)3F] no6asaste TpustunamomMunmui,
TOo MOXHO 0OHapyXHTbL Pe3KHH noi’beM yleJbHOH 3JEKTPONpOBOX-
Hoctu (ot 2+ 107 no 2- 1072 om™! - cu™! npu 63°). SlBsienue nospiine-
rug B 100 pas ynenbHo#l 3J1eKTPONPOBOJHOCTH NpH AoGasBke | mods
HeasiekTposuta (rpustuiasomunns) K | Mogio Na[Al(C.Hs)sF] no-
3BOJISIET MPEINOJOKHUTE, YTO NpHU Jo6aBKe TPHITHIIAJIOMHHUS K KOM-
nJjeKkcHoMmy coennsensio Tina 1:1 na6siofaercss He NPoCcTO pacTBO-
penne, a o6pa3oBaHie BTOPOTO KOMILIEKCHOTO COEIMHEHHs ¢ Gosee
EbiCOKO#I mnpoBoguMocTeio. [lasbHelinee OeficTBHe TPUITHIIANIOMH-
HUSI He Moxer OHTB YcTaHoBJello, TaK KaK (aza cocraea
NaF - 2A1(CyHs) 3 B TpusTHJAANIOMHHHH HepacTBOpUMA. '

3. B HexkoTopHX cayyafx Ooin CHATH peHTreHorpaMmmel nmo [MHe-
6a1o — lllepepy mJisi KOMIIEKCOB 06OMX THIOB. DTH PEHTr€HOrpaMMBI
OT/IHYAIOTCS KaK [IPYr OT Jpyra, Tak H oT AMarpaMM COOTBETCTBYIO-
LIHMX (PTOPHIOB ILEJOYHLIX MeTaJUIOB.

[TocJie OTKPHITHS HOBLIX KOMIJIEKCOB TPHATUNIAJIOMHHHSA GBLIH 06-
HApYKeHBl aHaJIOTHYHBle COeNHHEHHS TaKXe Y TPHUMETHJIaJIOMUHHS,
Oun otrnuuatorcst (coenvvenvst 1:1 w 1:2) oueHb BLICOKHMH TeMIie-
parypaMHi mJiaBjieHHsi. MHoOrHe BEHICIIHE T'OMOJOTH TPHITHJIANIOMU-~
HUSl HmeloT TakMe ke cBoictBa. Komniekcel Ttumna 1:2, oueBngso,

4 3ak. 2658
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MOryT GHITh TIOJIyYeHbl TaKxKe ¢ IBYMsi pas/iiiHLIMH AJOMUHHATPH-
aJKUnaMH B MOJEKyJ/e, HanpuMep ¢ 1 MojieM TpHSTHRANIOMHHUSA H
I moaem TpuMeTHaanioMuuns. Hakonern, AU ASKUJAZJIOMHHUATH -
pHabl TaKxKe MOTYT y4acTBOBaThk B KOMIJieKcooGpa3oBaHuu ¢ (pro-
pHAAMH I[ENOYHKX MeTaJIIOB. 37eck 3TH KOMIJIEKCH paccMaTpH-
BaTbcs He GYNYT.

YCTOMYUBOCTb KOMNJIEKCOB, OBPA3YEMbIX

AMIOMHHHUATPUHAJIKMIIAMH C TAJIOTEHHJIAMH

ILEJOYHBIX METAJJIOB, # EE 3ABHCHMOCTD
OT NPHPOJIbI NOCJELAHUX

YCeTOHUMBOCTh KOMIIJIEKCHHIX coenlMHeHMii pasnuuHa. Ot coelld-
Henui 1:2 npu HarpeBaHHUW B BaKyyMe OTILEIUISAETCH 1 moab TpH-
anKuJaJIOMUHEA. DTo MMeeT M3BeCTHOe I[paKTHUeCcKOe 3HaueHde
(cm. ctp. 51 u 224). Pacuensente NaF - 2A1(CsH;s)s (120—130° u

| mm pT. CT.) NpOTEKaeT JErue, UeM paclleryieHue KF-2A1(CoHs)s

(160—180° 1 103 mm pr. c1.). Ilpn Gonee xeCTKNX yCJIOBHSIX BO3-
MOXHO pasjioxeHHe KoMmlekcop 1:1 ¢ (TOPHCTHIM HaTpueM, Ofl-
Hako TpH 3ToM TemmepaTtypa 0/u3Ka K Temneparype 6onee raybo-
KOro DasJoKEHHS.

XapakTepHble pasJHYHs B YCTOHYHBOCTH NPOSIBAAIOTCH NpPH 00-
pa6oTKe NMOCTPOEHHHLIX MO THOY cOJeH KOMIJIGKCOB JPYTHMH KOMI-
JeKcoobpazoBaTensiMi  (JloHOpamu 9JIEKTPOHOB), Kak, Hanpumep,
s(upaMH MM TPCTHUHBIMH aMHMHamH. KoMmnekcrl Thia 1:1, o6pa-
3yeMHe TpusTHaamomuureM ¢ 1 Mojem (ropuna kanns, py6unus
WM le3Hs, YCTOHUHBLI MO OTHONIEHHIO K JMSTHJIOBOMY 3(upy H
TpHMeTuIaMuHy; Komnjiekc ¢ 1 Mosem (pTopHCTOro HaTpHA CTOEK
K JHSTHIOBOMY (HpY, HO TpHMETHJAMHH PAcUIeNVIsieT ero Ha To-
pucThifl HaTpuH H KOMIJIEKC (C:Hs)sAl<— N(CHz)s. Kommneke
KF - Al(CH;); me pasnaraercs TpumeTniamunom. Hs kommnsekcor
1 :2 HY OMH He SIBJIAETCH CTOHKHM K TpUMeTHJaMHHY, 3a HCKJjloue-
mnem NaF - 2A1(CgHs)s, KoTopsiil (cp. moBeneHHe KoMmaekca 1 : 1)
[OJHOCTBIO paclilenasieTcsi ¢ o6paszoBaHueM (PTOPHCTOrO HaTphs H
2 moaeli (CHs)aN— Al(CoHs)s. Bce ocranbHbie KOMIVIEKCH! 1:2
o6pasylor Kommaekc 1:1 u | mojb (CHs)sN —AlIRs. Ddupom
NaF-2A1(CyHs)s pacmennsiercs Ha NaF-Al(C:Hs)s n sdupart
TPUSTHIAJNIOMHHNSA; BCe OCTaJbHble KOMILIEKCH 1:2 (¢ KF, RbF,
CsF) ycroiiunspl K 5¢upy. YcrofunB TakKiKe NaF - 2A1(CHs)s.

VeToHYWBOCTE KOMIIEKCAa Bo3pacTaeT C NOBHIIEHHEM pajauyca
HOHa HIEJOYHOTO METaaa M ¢ yMeHbIIeHHEeM BeJIMYMHD -3JKHJILHOTO
ocTaTka. B cBfi3® ¢ 3THM NpeACTaBJAIOT HHTEpec CHCTeMaTHUYeCKHe
MCC/ICIOBAHHS KOMIJIEKCHHX COEJMHERHl BBICIUHX aMloMHHHAaL-
KHJIOB.

I’Ipm&emm ONHCAaHHLIC BHIIE NPHEMBI, MOXHO JIEFTKO NOJYYHTH HE
cojlepxarine 3pHpa aJIOMHHAHTPHAJKK/IEL H3 HX 5(upaToB; Tak,
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Hanpumep, o6pabaTLiBas HEKOTOPOE KOJHYECTBO 3¢upaTa TPUITHI-
aJIOMHHHS (DTOPHCTBIM  KajlieM, ToJy4aioT COe[IHHEeHHe 1:2
KF - 2A1(CsHs) 5 + a¢up, nocsie wero oTLIenifoT OT IEro 1 moub
TPHAJKHNATIOMHHES IpH HarpeBaHuk B Bakyyme. Ocraiomleecsi npH
sTom coefmucHHe 1:1 cHoma o6paGarbiBaloT 3()UPATOM H TOBTO-
pAIOT oNepanMio [0 TeX Hop, MokKa Beck 3¢hupar He GyjeT mpespa-
leH B TpuaJkuiamioMuumil. [Ipn 3ToM TepsieTcsl TPHAJKHIAIIOMH-
HUH B KONUUeCTBe, SKBHBAJIEHTHOM B3ATOMY (TOpHCTOMY KaJHIo.
ATy moTeplo IUCHOH MHOrOKPaTHOTO TOBTOPEHMSI IHKJA peakuuu
MOYKHO CHie1aTh COBCEM HE3HauMTENbLHOMH. _

CpaBHeHHe YCTOHUHBOCTH  KOMIJIEKCOB  ()TOPHIOB  MieJod-
HLIX MeTaJJIoB C YCTOMUMBOCTBIO BHILEONMHCAHHONO KOMILIEKCA
KC!- Al(Cylls)s nokasbiBaer, 4To, OUeBUIHO, C YBeJHYeHHeM panu-
yca raJIoulIHOTO HOlla KOMILIEKCH CTAHOBAITCA MeHee CTabHJILHBIMH.
B coorBeTcTBMH C STHM GpPOMMCTHI W HOMHCTHIN Kanuli He oGpa-
3yI0T KOMIUICKCOB € TPHITHJIAJIOMHHHEM, GPOMHCTLIE pyOunuii u
tle3uil 06pa3yloT, a HOOHCTHH He3ni Her. bpomunbl py6uins u ue-
3us 06pasyloT ¢ H3GLITKOM TPUITHJAJNIOMUHHS [Ba CJI0f, U3 KOTO-
pHIX HHXHHA coepXHT Komnaekc 1: 1. OueBHHO, KOMIICKCHI 1:2
31ech He cymecTsyloT. Jlas Toro uro6b Homka Obur cnocoGeH K 06-
pA30BAHMIO KOMIJIEKCOB C TPHITUJAJIOMHHHEM, Tpebyercs eule €o-
Jiee 3HauuTesIbHOE YBEJHUCHHC OJHOBAJEHTHOro KaTHOHa (OIHOBpe-
MEHHO CO CHHJKEHHEM SHEPIMH pelieTku cond, cM. Hixke). Honn-
CTHIHl TETPA3TUJAMMOHHH CBA3LIBACTCS C TPHITHJIANIOMHHHEM, NDH-
ueM cyuecTyloT KoMmiekes 1:1 n 1:2. Komnsieke 1:2 o6pasyer
nono6Hoe NaF - 2A1(CsoHs)s HecMmemupamomylocs ¢ TPHITH/IAMIOMK-
HHeM XuIKYI0 (pasy. O6a kommyekca paculennsioTes s¢pupoM. Yxe
Xaiin u Tonuar (cm. paGory [7], crp. 364) mabsionanu oGpa3oBa-
HHE cJI0eB, HO OHH NPUNKCHBAAH 00pa3yiolemMycs BelllecTBY ¢ 2 MO-
JSIMM YeTRepTHYHOH cojn obpaTHHIl cocTag. Moxker GbITh, 3TH ab-
tope ownGanuce? Ecanm KaTHOHBI U @HHOHBI PACIIOJIOXKHUThL TO BO3-
pacTaloilliM HOHHbIM o6bemaM (tabs, 1) n OTMETHTH OTpejeJeH-
Hble [OJS MJIOCAaMH HJM MHHYCAMM B 3aBHCHMOCTH OT ToOro, HaGJio-
JaeTcst JIH KOMIJIEKCoOo6pa30BaHHe ¢ TPUITHJAAJNIOMHHHEM WJH HET,
TO rpaHWlla MEXIY NJIOCOBLIMH M MHHYCOBHIMH MOJSMH NPOXOIHT
no nguaronasn rtabamuel. Ecam anisi conocTasfeHMs A06aBUTH etlle
non H*, To oH faeT maIOCOBOe MoJle TakxkKe W AJis JIUTHEBOFO COEJH-
HEHHS.

B 3ty TaGauly MOXHO BBCCTH TaKiKe M KOMIJIEKCH IEJIOYHBIX
HuanugoB. HecoMHeHHO, HIMaHUA-HOH [OJIKEH CTOSTH C/i€eBa OT
XJOp-HOHa, TaK KaK KOMIJIEKC TPH3TH/JIAJIOMMHUA C [HAHHCTHIM
HATpHEM CyILeCTBYET, @ KOMIIEKC C XJIODHCTEIM HaTpHeM He H3Be-
cteH. O6 3ToM OGyHeT CKasaHo HHXKe.

Ha6nionaeMble siBJeHHs1 MoryT GuITH ClenylolMM obpasoM o6b-
SiCHEHL! M cHcTeMaTHaupoBaHul IlpennosioXuM, 4To TPH KOMIIEK-
coo6pa3oBaHuK raJjioreHuAbl IeJOYHbIX MEeTa/JIOB MOJHOCTHIO pac-

4%
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Tabruya 1

YerofiunpocTh KOMIINEKCoB 1:1 TPHITHIAMOMHHHS
¢ raJloreHHaaMH OJHOBAaNEHTHHIX KATHOHOB

YeTolyuBOCTD KOMUJGKCOB € FalloreHVAaMH

L™ { F~ a~ Br~ -
Li+ + — — — -
Na+ + + — — -
K* +2 |+ + - —
Rb* + + + + —
Cst . 4 + + -+ —
(C.H;) N +9 +4 + -+ +

a) DKCMEePEMEHTAABHO He MPIRePSNoCh; OUERILTHO, 3RECh AOMXeH GHTL 4.
O6o3HayeHHU: - KOMIJIEKC MONET CYLICCTBOBAaTh; — KOMILICKC HE MOMeT
CYLIECTBOBATD.

HIenJsIOTCS Ha OTHesibHble WoHbl Ha sto sarpaunsaercs sHeprus
pemerkd Uax (A = ulesnounoll mMertas, X = rajoun). Aniomunuii-
TpuaJKuibl (32 HEMHOTHM HCKJIIOUEHHEM) accOlMHPOBaHH 10 JH-
MepoB. DHeprusi ux pacuienyienusi (uamepensas masi [Al(CHs)s [8])
nopsifka ~ 10 kxkaa na '/ (AIR;)s. Takum oGpasom, B cymme 3a-
rpaunBaetcs sueprus (Uax + 10) kraa.

IMocsne 3TOro HOHLI TAJOreHHAOB INEJAOYHBIX METAJIOB COMIH-
HAIOTCA € aJIOMUHHHTPHAJKHIaMH B KOMIJieKcH. Ilpu 3ToM moay-
yaercst cyMMapHas sueprusi Q. Tnasnas uacte Q; TpuxonuTcs Ha
NpHCOe[HHEHHE OTPHIATEJLHOTO TaJOHIHOFO HOHA K aJlOMHHMM-
TpHAJIKHIAY

R R
R:AI4+X"=| R:AL: X | 4+ Qi
R R

Tocnenywoulasi, BEpOsSITHO, HeCKOJMIbKO MeHpllas 3aTpata 3Hepruyu
Q: NpOHCXUAUT NPH B3aMMOJEIiCTBHH MEXKAY HOHAMH HIENOYHLIX Me-
TaJJ0B H KOMINJEKCHBIMH aHMOHaMH, & TaKXke 3a CyeT HEKOTOPHhIX
JIPYTHX HE3HaYHTeJbHbIX 3((EKTOB, KOTOpbi€ B pacueT He TPHUHH-
matores. IIpu 3ToM Hajo0 HMETb B BHAY, YTO KOMIIeKCHHe COJIH TPH
HX ofpa3soBaHMH B BHICOKOKUHILEHTDHPOBAHHBIX paclJasax le noJ-
HoOCTBIO AHcconuuposaHul [as ¢ropumos 1:1 ¢ WX HesHauHTeJb-
HOH 3JIEKTPONpPOBOIHOCTEIY 3TO SICHO. HO 3T0 BepHO M [Jisi OGBIYHEIX
KOMILTEKCOB, YTU CTaHOBHTCH OYEBHAHBIM M3-3a WX OUEHF BBICOKHX
TeMNepaTypHbiX KO3((QHLHEHTOR 3J€KTPONPOBOJHOCTH (Cp. cTP. 64).
O6e BesMuMHH 3Hepruil Qi m @ 3aBHCSIT OT NPHPOJLI TPHAJKHM-
AMIOMHMHUSI, B OCOGEHHOCTH OT BeJHYHHBL 3aMecTuteneli R (cM.

Hoesie xomnaekcHsie COPDUHEHUR QAOMUHLITPUANKILNO08 53

crp. 54), onHaKo ec/H PaccMaTpHBAalOTCS TOJNBKO KOMIUIEKCH TPH-
S5THAANIOMHHHS, TO 9T0 BJIMSIHHE cJeAyeT HpUHHMATh NOCTOSTHHBIM,

Ecau 0603HauuTh cyMMapHylo 3Hepruio @) + @2, pacxoayemyio
OpH KoMIuvleKcooGpasoBaun Qax, To LJf CTaOGUIbHBIX KOMILIEKCOB
(Uax <+ 10) < Qax. Komnsiercsl He obpasyiores, echn (Uax—+10) >
> Qax, a npu (Usx -+ 10) = Qax o6pasyloTcs TepMHYECKH HECTOH-
KHe, JieTKo pacuiennsieMble 3(pHPOM KOMIJIEKCHL.

K komnsekcam takoro thna otHocutcs KCl-AlI{CeHs)a. Ero
CYMMapHYIO 3HEPIrHIO MOXHO CPasdy ke BHUMCIUTB ¢ TOYHOCTBIO 10
HECKOJBKHX KaJopuH:

Qka~Ukca+10=~ 170410 =180 rraax.

B Ta6a. 2 npuBemeHbl 3HadeHus SHCPrUil peweTok mpu 291°K
or LiF no CsJ. ’
Tabauga 2
Sﬂepnm PCHICTKH UAX rajor€Huaos 1 enoYHbIX
meTangos AX npn 291° K

Sueprusl pelleTKH, KKaa
F Ct Br J
Li 247 203 191 178
Na 218 185 178 165
K 195 170 163 154
Rb 185 163 157 149
Cs 177 135 151 144

Orclofia BHITEKaeT, KaK y¥Ke Oblio BHUIE YNOMSAHYTO, BO3MOXK-
HOCTb CO3[aHHA He cofepiKameil npoTusopeunil cucremaTnku. Ecan
JIOTYCTHTh, UTO 3aTpaTa SHeprud Qax JJs PasjiMyHbIX T'aJIOP€HHJOB
o6paTHO NPONOPUHOHANIBHA pajuycy HoOHA rajoreHa, TO KOMILIeK-
Cbl TPHITHJAAJIOMUHHS C TaJIOTeHHAaMH IEeJOUYHEIX METaJlJloB MOXK-
HO MPHBECTH K OJHOI cHCTEMEe, He NMpOTHBOpeualled TMpHBeleHHBIM
BHILIE PacCyXKICHHAM.

re=1338 ro, =181 rp =194 r;=2194

nnu
Qar : Qaci: Qape: Qay = 1,36:1,0:092:0,83.

INonyuenHoe BHIe 3HauenHe Qkci~= 180 xra.s B nepsoM nNpH-
6MUKeHRY NPHEMJEMO JIJIsi BCeX XJOPUIAOB; aasi ¢propuuos, Gpo-
MHIOB ¥ HOJHLOB 3HAUEHH§ COOTBETCTBEHHO paBHbl: Qar ~ 244,
Qapr~ 165 u Qaj~ 149 krxas. Ilpu TakoMm NONyLIEHHH BJHSIHHE
Pa3yinuHblX KaTHOHOB ILI€JIOUHBIX METaJJioB BOOﬁU.le HE NPOABAAECTCH.
MoHO cKasaTh, YTO OHO M He Mo¥eT OHITL O4YeHbL OOJBIINM,
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YTO BHAHO H3 maHHEIX taln. 3, B KOTOpPOH mNpaBUJIbHO CYMMHPO-
paubl Bce HaGmionenus. IlpuBeneHHble nanlizle He TpefyloT monpa-
BOK Ha BJHfHHe KaTHOHOB.

Tabrtya 3

Sueprusi KOMInexcoo6pa3oBanusi TPHITHAANOMHHHS
¢ TanoreHuiaMHu HIeJOYHBIX MeTanloB

Bueprus KoMNIeKcoo0pa3OBANHS, KKA2
MeTtana

F Ci Br F
Li —13 33 | —36 | —39
Na +16 —15 ~93 —9
K 4-39 0 —8 —15
Rb 449 47 — 2 —10
Cs +57 +15 +4 | —5

B sToii Tabiuue NpHMBeIeHH 3HaueHusi (B Kkaa) pasHocTed
Qax — (Uax— 10), npuuem, Kak O6GbIYHO, 3HEPreTHUECKUK apdert
5K30TEpMHUECKOrO MpOLecca CYNTAETCsI NOJIOMKHTENLHBIM, a SHNO-
1epMHY€CKOT0 — OTPHLATEJBHEIM. 338 HCKJIKYEHHeM GPOMHCTOrO py-
6uaMs, Y KOTOpOTo 3HeprHs oGpa3oBaHUS 6au3ka K 1, sce n3Bect-
HBle KOMIIJIeKChI HMeIOT JiHGO MOJIOKHTEJNbHYIO 3Hepruio obpasosa-
Husi, JH60 OTpHIATENbHYIO. JTO MCKAIOUCHHE OTNajaer, ec/H hpn-
HATB, uT0 pasHoctb Qkci— (Uka -1-10) paBua He HyJIO, a MOJOXKH-
TeqLHa H paBHa XorTs Obl + 3 kKA

Ecau 66 B 370il Tabaule Hy»<Ho 6bljio TOMECTHTHL HOH CN-, 10
ero caeoBajo Gbl pacmoioxHuThb cjesa or Houa Cl7, Tak Kak ero

]
pamnyc (1,82 A) npakTHuecKH paBeH panuycy vowa Cl- (1,81 A).
Jlomxern au von CN~ 3aHATE MECTO MEXJIY Cl-u F- WM 1AKe Jie-
pee F-, CKaXkyT TONBKO HCCHEIOBaHHA CTA0UJLHOCTEH KOMMJIEKCOB
¢ LIEJIOYHBIMH IHAHHIAMU, KOTODble NOKA elile He MPOBEIEHHL.

CTABHJIBHOCTL KOMIUJIEKCOB C TAJIOTEHHIAMH
IEJIOYHBIX METAJIJIOB B 3ABHCHMOCTH OT NMPHPO/1bI
U BEJHYUHLI AJIKHJIA, CBS3AHHOIO C AJIIOMHHHEM

Pazjyunoe  NOBelEGHHE  KOMIJIEKCOB NaF-2Al(CH3)3u H
NaF-2A1(CsHs)s 1o OTHOLIEHHMIO K IMSTHJIOBOMY 3(HDY (croiiknit
HJIM HECTONKHI) yKaswlBaeT Ha TO, UTO CTAGHJIbHOCTh HOBL'X KOMII-
JeKCHHLIX COelMHeHHUi, OueBHAHO, 3aBHCHT TaKxe oT 0G’heMa amoMH-
HHilopraniueckoro anxioHa. BosmoxHOCTB 9Toli 3aBHCHMOCTH BhHITE-
KaeT M3 BLILIENPHBENEHHLIX TEOPETHUECKHX MPEANOCLIIOK. IMosTomy.
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Tpe6oBaJoch CHCTEMATHYCCKOE H3YUCHHe CBOIICTB BBLICIIHX aJIOMH-
HUHATPHAJKUIOB, YTOGH! OTBETHTE Ha MpocTol Bompoc: o6pasyloT Jiu
OHH oNpenesieHHble KOMIJEKCH HJH He 06pasyioT?

O6HapyKHTE KOMIWIEKCH [BYX HH3IUHX aJIOMHHHHETpHAJKHJIOB
6biJIO JIETKO, TAaK KaK OT MCXOJAHBIX BElIeCTB 3TU HOBBIE COENHHEHHsI
OTJIHYAIOTCH PSIIOM XapakTepHuX cBoliers. Ilo caMonpoussosbHOM
KpUCTaNIu3al(Mi WIH XKe 1o o6pa3oBaHMIO BTOPOH XUAKOH (ha3zbl
OHU MoOTyT GHITH HpPH3HaHEl OCOOLIMH HOBEIMM BeillecTBaMH. Ilpu ne-
pexoje K BBICUIHM aJIOMHHHETpHANKWIaM TakKasi BO3MOXHOCTb
ncuezaeT. KoMnjieKcHBIe COCAWHEHHsI YacTO He KPHCTaJUIHIYIOTCS,
OHM TOYTH BCETJia paCTBOPHMHI B AJIOMHHHATpHANKHJAaX H MO3TOMY
JBYX XHOKHX (a3 He obpasyercd. HecmoTpsi Ha 3TO, 0 KOMIJIEKCO-
06pa3cBaHUM MOXKHO yBEpeHHO CyIHTb IO TOMY, YTO raJjlOreHHJIL!
111eJIOYHBIX MeTaJlJIOB pPacTBOPAIOTCS B MOJIPHBIX COOTHOLIEHHAX, HE
npesbIalomuX cooTHowicHus 1:1, Ecan ycTaHOB/ACHO, YTO XJOpH-
CTHIH Kajqull B TPHUSTUJIAJIOMHHHM NOMYMHAETCH 3TOMY YCJIOBHIO,
a GpOMHUCTHIl KaJiHii HEepaCTBOPHM NaXe B BHAE CJIEIOB, TO 3TO fIB-
JieHHe He cjelyer OOBSCHATh TEM, UTO XJIOpUJL KAaK TAaKOBOH cnenu-
¢uveckd pacTBopHM, a OpomuA HepacTBopuM. Heo6Gxommmo nomy-
CTHTHL B NEPBOM cilyuae oGpasoBaHHe HOBOTO BellecTBa, NOCKOJBKY
OGpOMHEIB{ [IEJOYHBIX METaJJIOB B OPraHHYeCKHX pacTBopuTeasx 60-
Jiee pacTBOPHMBI, YeM XJODHAbl LIeJNoyHLIX MmeTaqJqoB. Eme Gosee
y6enuTe/IbHO TO, Y4TO TaKoH raJioreHHJ LIeNOYHOro MeTaJllia, Kak
XJOpHCTLIH PpyOHAMH, B OJHOM H3 JBYX aJIIOMHHHHATPHAJIKWJIOB,
aJIKUJbHBlE TPynnb! KOTOpHX no wucay atoMoB C Gau3ku Mexay
coGoll, a HMEHHO B TpH-H-OyTWIa/HIOMHHHH, pacTBOpfAETCS 1O MO-
JspHoro cootHolweHuss l:1, a Bo BTOpOM — TPH-H-TEKCHAATIOMH-
HUH — COBCEM HepacTBOpHM. B mepBoM ciiyuae KoMmJieKc cTaGHJieH,
BO BTOPOM — KOMILJICKC HCYCTOHUHB.

Bo MHor#x ciyuasix Tpy/iHee NPOBEPHTH, HACKOJLKO YCTOHYHBEI
koMngekes 1:2. M3BecTHBl oTnelbHblE CJyYaHd, KOrja coejHHeHHe
1:1 B nmpucyrcTeuy H36BITKa TPHAJKHUJIANIOMHUHUA BHIIENCTCA Kak
HecMeliMBalollascs Hosas (aza ¢ oNpeneseHHLIM COCTaBOM. JTOT
cayyaii umeer mecto ans RbBr u CsBr + Al(CgHs)a, TemM camum
oTpullaeTci BO3MOKHOCTb CYILIeCTBOBaHHs coexnnHerns 1:2. Ilpn
TOJTHOH pacTBOPHMOCTH KOMILIEKCA B TPHAJKWIANIOMHHUE oOHapy-
KHTb KoMmjieKe 1:2 HenocpencTeeHHeIM HabJiojienHeM OUeHb Tpy-
Ano. OnHAKO HOYTH BCETZa MOXKHO € JOCTATOUHOH YBEPEHHOCTBHIO
PelunTL 3TOT BONPOC NMpH HOMOLIH H3MePeHHil 5JeKTPONpPOBOIHOCTH.
10 OTHOCHTCH 0CODEHHO K KOMIJIEKCAM (PTOPHAOB LIEJOYHLIX Me-
TaJJIOB C BHICHINMH agtoMuHHBETpuHaskuaamu. Juas NaCN u KCN
COOTBETCTBYIOLIHE ONBLITH €llle HE NPOBENEHHL.

Kax yxe 6byo ynomsinyro, NaF-2A1(C.Hs)s nposoaut 3sek-
TpUYecKH#l Tok noutét B 100 pas nyuuie, ueM NaF - Al(CyHs)s. Xora
a6coJIoTHas BeJHUYHHa 5JeKTPONPOBOJHOCTH KOMIUIEKCOB BEICIHMX
QIIOMHHHHTPHANIKHIIOB HUXKe, TIPH HCCJEJOBAHHHM 3aBHCHMOCTH €€ QT
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cocTaBa no.nyqa}oTcﬁ KpHBbLIE C OTUET/IHBLIM MaxkCHMYMOM IIpH CO-=
OTHOLUEHHMH ralloreHujia ¥ TpHaJIkujadioMuuus = 1:2. Makcumanb-
HOe 3HayeHWe MOXeT OHTh B HeCKoJibKo pa3 GoJsplie HCXOAHOTO.
JanbHeitmas go6aBKka TPHAJKUJaJIOMHHHSI BEe 5TOro COOTHOLIEe-
Hufl pelcTByeT Kak pazba-

107
p . BJieHHe HHAH( epeATHEIM
6 pacTBOpHTEJEM.

’” NoF-BL(C,Hg), C nomoilplo 3THX NOKa-
9 s zatenell  (MaKcHMafbHas
pPacTBOPHUMOCTh ¥ 3JIEKTPO-
NpPOBONHOCTb) MOXHO OT-
yeTsiHBO OOHapYyXuTb CYy-
L e 102 L1eCTBOBAaHHE KOMIIEKCOB
,5.7, e w1 1:1 m 1:2 ¢ropucroro
2| JoKFAUCu)s | parpus ¢ amomunHETPH-
; % NoF-AL{C;Hy); p P
aJIKHJaM{d BIUJIOTH AO TPH-
H-6yTHIaTIOMHHHUSA. Ha
puc. 1 npusenenb AaHHBIE
/T3 e (xpuBble 1-—3) mas xom-
NaF-AL(1-C,H,), MJIEKCOB OT TPHU3THJAJIO-
MHHHSI 0 TpU-H-OyTHIIadi0-
MHHHS,
DJIeKTPONPOBOAHOCTD
najsaeT Mo Mepe pocra aj-
kuasHoro pagukana. Jons
HOHOB B pacnjaase BCe
6ospliie U GoJipllle yMEHb-
maeTcsl 3a cueT HenoJsip-
HLIX YrJeBoIOpPOAHBLIX oOC-
TATKOB.

Y Tpu-H-reKCHJIaJIOMH-~
Puc. 1. VaMeneHHe SJAEKTPONPOBORHOCTH  puo (n, MOXeT GbiTh, y He
KOMJIEKCOB (bTOpPlIlOB IJENOYHBIX METAJIIOB
¢ HEKOTOPHMH AMOMHHHATpHaZKHiaMu mpy  HCCJCLOBaHEOIO 1O Cux

MonspioM cootromenun AlRg/cons > 1 nop  TPH-A-NIEHTHAAJIIOMH-

npu 100°, Hus) KOMIUIEKcooGpa3oBa-

HHe ¢ (QTOPHUCTLIM HaTpuEM

BHe3anHO npekpauiaercs. PTOpuUA UOJHOCTHIO HepacTBOPHM B BbIC-

muX ajJoMHEEATpHa’Kkuaax. C uHMaHMCTBIM HATPHEM M KajiueM cO-
OTBETCTBYIOILIHE ONHITH ellle He NPOBOAH/IHCE.

Jlnsi Goslee CHJBHOrO M0 CPABHEHUIO € (PTOPHCTHIM HATPHEM KOM-
nnekcoobpaszosaTtedisi, HTOPHCTOrO Kaaks, MOTYT GHITH o6HapyKeHBI
kommieken! 1:1 u 1:2 BOAOTL o TpH-H-OKTHJAMIOMURHS (a Takke
1Sl TpH-2-3THATeKCHAaaloMunns). [Tozxe Gblna ycTaHOBJIEHA BEJIH-
ypHA a/KUJIBLHOTO pajidkajia KaK rpaHunla cTaGHIBHOCTH KOMIJIEK-
coB. Ha puc. 1 HaneceHa TakXKe KpHBas 3JIEKTPOIPOBOIHOCTH 4
JifA H-OKTHJIDHOTO COE/JUHEeHHs (KF!). DnexTponpoBofHOCTL MOYTH

9, 0M™ M

w?
w15 20 25

ALRy , monu va 1.moms gmopuda
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TouHo Ha 2 nopsnka Huxe saektponposoanocth Na[Al(CsHy)sF],
o/lHaKo Xapakrep o6eHX KPHBLIX NMOpasHTeJLHO OXHHAKOB.

MOXHO CYUMTaTb, YTO B TCPexofHoil o6JacTH NpH YCTOHYHBOM
coenunenun 1:1 coegunmenus |:2 ne cyuwecrsyer. BosmoxHo, 47O
370 Ha6GAI0JaeTCsa y COEMHEeHNH (PTOPHCTOro KaJjius ¢ BhICIHHMH aJio-
Mmunniitpuankunami. Hcenenosan stor cayyafl Jjisi KOMIJIEKCOB ¢
XJIOPUCTHIM LI€3HeM.

XJopueThIil 1C3HIT JIEPKO pacTBOpsieTCsl NpH HarpeBanHn IO
100—120° B 1 MoJie TPHANKUJANIOMUENS (OT TPUITHIANIOMHHHS 10
TpH-H-OKTHJamoMuHus1) . TIpH oXnaxjleHHH HeKOTOpble KOMILICKCHL
1:1 tuna CsCl-AlIR; KpucTadIu3yloTCo.

R Cg"’l5 C3H1 H'C4H9 H'CGH[S H-CgH”
T. na, °C 72—73 30 82 KupKoCTh Baakas
WHMAKOCTD

O6pa3sosanne kKoMmmaekcop 1:2 CsCl ¢ TpusTUAaIIOMHHACM TOY-
HO TaK e, Kak U ¢ ¢TOpHCTHIM HATPHEM, MOATBepKAaeTcs obpaso-
paHHeM BTopoH MHIKoil $a3bl nNPHOIM3UTENIEHOTO  COCTaBa
CsCl- 2A1(CyHs)s nosmnsioweiics npu o6paGorke komnyekca 1:1
u3GLITKOM TpU3THJAANIOMHHHA. B  jnauwHoM cayuae cyumiecTByct
7oJbKO OHH KpPHTEpHil — H3MepeHHe 3JekTponposopHoct. Ha-
CKOJILKO OTU€TJIHBO OHO I103BOJISieT OOHApYXUTh HANHYHE H OTCYT-
cTBHe 06pasoBaHusi COSLMHeHus | :2, BUIHO M3 CPaBHEHHS KPHMBLIX
1 u 2, ¢ 01HOH CTOPOHB, M CPaBHEHHs C HHMU KpHBOH 8, ¢ Apyrod
croponst (puc. 2). Kpusasi ! oTHOCHTCS K TPHSTHJIAJIOMHIKIO, NJIsE
KoToporo o6pasoBanie coefiMHeHus1 1: 2 HarsigHO o6HapyXUBaeTcst
no pasaeseHuio coes. CoBepllieHHO aHAJIOTHYHA KpHBas 2 pnst TpH-
nponusaniomunns. Hakonell, kpusas & OTHOCHTCS K TPH-H-GyTHJ-
aJIOMHHHIO. 31eck MakcHMym oTcyTcrByeT. Jlandpnelimmas no6abka
TpHANKWIAJIOMHUHES CBepX cooTHowenus |:1 ToTyac ixe mpuso-
JMT K HafenHo sJjekTponposojHoct. Ilogo6HeiM ofpa3oM Benyt
ceBsi CHCTEMLI € BHICIIHME aJIlOMHHHB-H-AJIKHJIaMH, a TaKKe KOMI-
gexc CsBr-Al(n-C4Hg)s (kpusas 5).

HurepecHo, uTo TpHH306YTHJAJIOMHHHII AJ[CH,CH (CH3) 55 no
CcBOUM cBoHCTBaM MNpPUOJAHKAaeTCs K TPHUNPONHJAJIOMHHNIO, a He
K TpU-H-GYTH/AMIOMHEHKIO (xpHBas 4). 31eck KOMIJIEKC 1:2 rakxe
ycToiuuB. DTO fBJASETCA TNEPBHIM JOKA3aTeNLCTBOM 3aBHCHMOCTH
KOMIJIEKcOOBpa3oBaHHA OT TNDHPONL pajHKafa, KoTopasi DaciliH-
pfeT MOHATHE 32aBHCHMOCTH KOMIJIEKCOOODA30BaHHA OT BEJHYHHLI
MOJIEKYJIbl  TpHAJKuaamomunusi. B nandom cayuae 3to cBsA3aHo
C TeM, YTO TPHU30OYTH/IAJIOMHHUN NPAKTHYECKH MOHOMEepPEH H 3Hep-
FUS 4ccOLHAlMKH ero oueHn Majsia. bsjarojgapst 3TOMY oTnajaer He-
o6xonHMoCTh TnpubaBjeHusi 3Hepruu  pacilelwenus (10 xxaa)
K SHEPrMH pellleTKH IeJIOUHOTO FaJioTeHHAa, BBCLEHHOH fpu pac-
CMOTPeHHH 3HePrcTHUeCKOH XapaKTePHCTHKM KOMIeKcoB. B coue-
TaHWU C Gonee caabeiM Komnsercoobpazosatesnem RbCl coegynenne
1 :2 pJst TPUU30OYTHNANIOMUHES OTCYyTCTBYeT (KpuBas 6),
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Ha puc. 2 nokaszana TakKe KpHBasi 3JIEKTPONPOBOAKOCTH [IJs
cucremm NaF/Al(#-CsHz)s (xpuBasi 7). XapakrepHo, uTo MaKCH-
MyMbl kpHBEIX adsi KoMmiviekcoB ¢ CsCl u NaF no suicore noutu
coBnanaior, xota CsCl — coenunenne | : 1 umeer snaunTensHo 60ib-
MYIO 3JeKTPONpPOBOJHOCTE, ueM KoMiieke 1:1 ¢ NaF. 3xecs nposs-
Jasercs ocoGeHHocTh KommiekcoB | :1 ¢ dropupamyu menouHblx Me-

TaJlJIOB, KOTOpHIE KMeIOT JO-

0’ CTATOYHO BHIpAXKEHHHIH ro-
8 MeOnoJasipILI XapakTep.
6 B cooTeercTBHH ¢ 0COGHIM
4 (Coaee roMeonoJsisipHBIM) Xa-
PaKTEPOM KOMIJIEKCOB (PTOpH-
2 — ’\x CsCL-AL(CHs)s IOB IIEJIOYHBIX MeTasJoB Tid-
» na 1:1 Haxopmutes ToT Qaxr,
7 YTO B OODpELEJIeHHbIX YCJo-
Ig‘z 7 : BUAX HabulofaeTcss OTroHka
2o o 3THX BellecrB. Lcad, Hanpu-
T/ T S NaF TG, ] Mep, H3OHITOK Tpua’mna.z?lo—

6 = 27027
L O CsCLAL(CH,),

TE MHHHSl YHANHTh KHUNSIYEHHEM
b j’*d‘ﬂ | or koMmmzekca 1:2 Hau TpH-
Y2 o= w3 CsCUAWuso-CHy)y | 9THIIANIOMHHHH  OTHIENJIATE OT
. ) . .

;. AN CSClL‘ﬂuH-C o) xoMiljeKca | : 2 npu HarpeRa-
03 \\__'} + | -allp)3 HUH, TO B JOUCTHUNATe co6x-
5 aercsl HeCKOJIBK aneske

8 u CsBr-AL(n-Cig)s | PoC C omeea 129
6 TAXKEJOr0 KOMILJICKCa 1 2

KoBoi#l He neperonsiercsi. CKo-

J ”\[ OueBHIHO, KOMIUJIEKC KaK Ta-
1 6\ RbCUAL(wao-GHo)s |  pee B raszosoli (ase Hapsay

2 HZ ® ¢ TPHSTHJAMIOMHHHEM  MO-
l ) KeT TaKiKe NPHCYTCTBOBATh
4 Na[Al(CgHs)sF]. Ilpu oxna-
10 15 20 25 KIAEHHH (C(HoBa o6pasyetcs

AR5, Mo wa | moss 2anveenudo Kommiekc 1:2. CnocoGHocTb
" 3THX KOMIIIEKCOB K TNeperoHke
Puc. 2. Vamenenue snektponposogsocTH  HamoMHHaeT IOAOGHLIE — siB-

KOMINIEKCOB X.'lOpHCTOl‘O nes3us ¢ HEKOTO- JIeHHSI y aJI}OMOTeTpaaTH.nJm-
PHIMH aIOMHHHATPHANKHIAMY 1IPH MOJSIp- THst )

noM oTHoueHun AR /CsCl > 1 mpn 100°. .
if P B taba. 4 pan o6sop ci-

CTeMaTHYeCKHX ONBITOB C (TO-
pHpaMH, XjopHIaMH H GpPOMHAAMH [IeJOYHHIX MeTaqsioB. [ajsore-
HMABI JIHTHA H HOJHABI LIEJOYHBIX MEeTaJ/iJIOB ONYIEHE], TaK KaK OHHU
BOOGUJ,E He [arT KOMIWIEKCOB. CyHJ.eCTBOBaH}Ie KOMIIJIEKCOB THiia
1:2 ormeueno + +.

W3 panseix Tabaunkl ¢leayer, 4To Mo OTHOUIEHHMIO K aJIOMHHHI-

TpUAJKHWJIAM XJODHCTBEIH pyGHIOHH siBJsieTcs Gojiee CHJABHBIM KOMII-
Jekcoobpa3oBateneM, ueMm GPOMHCTHH 11€3UH,
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Tabruya 4

B03MOXHOCTb 06pPa30BaHHA KOMIIEKCOB aMOMHHHATPHaAKuJIOB AlR;
€ TaJOTEHHUJIAMH I EJNIOYHBIX METaJJIOB B 3aBHCHMOCTH OT BE€JAHYMHBI
H CTPOEHHS AJKHJBLHOI'O pafgHKana

BosmowHOCTH oﬁpasosaﬂnn KOMIJEKCOB C pPasJHTHBIMH raJoreHnnaMu
¢ropunnt XJOpHAB! 6 poMUAEL

Na K Rb  Cs Na K Rb Cs Na K Rb Cs
C,H; ++ t++ ++ ++ - + + ++ - - o+, +
C;H, ++ ++ t++ - + o+t .- - - +
u3o0-C4Hy ++ ++ + 4+ o+ - - + o+ 4+ - - -+
#-CgH3 - ++ ++ ++ - - - + - - - -
u3o-CgH,;; @ - ++ +4+ ++ - - -+ - - - -
H-CaHy7 - ++ + 4+ o+ - - -+ - - - =
H-C4Hy ++ ++ t++ F+ - -  + + - - - 4+

) 430-C4H,;-— CH,-CH- (CHy), CiH,
O6oznavyeHwns cM Taba 1.

B xone HacTosHX HCClefoBaHUM GBUIO MOJyYeHO H TOAPOGHO
oxapaKTepH3oBaHo GoJblioe KOJHYECTBO APYIHX KPHCTAJJIHUECKHX
KOMIIJIEKCHLIX COeIMHEHHH 3Toro THna. OHM ONMCaHH B 3KCOEPHMEN-
TaJbHOH YacTH.

Komnaekcoo6pasoBanue ¢  aJIOMHHHHTpHaJKHJIaMu  HabJilo-
JaeTcsd He TOJDbKO Y pacCMOTPEHHLIX 3J1€Ch FaJdoreHupoB, rHAPHIOB
H UMaHHJIOB, HO H Y MHOIHX APYIHX coJielf, OHAKO 3TH KOMIJIEKCH
yacTo HecTaGHnbHB. HHUKe NpHBefeHO HECKOJBKO MPHMEDOB.

PopaHuapl LIeJOYHLIX METANJIOB pacTBOPAIOTCA, HampHMep, B
TPHITUNANIOMUHUH ¢ ofpa3oBaHHeM BToporo cjosl. OfHako npu
3ToM (4acTO CaMONPOU3BOJILHO) B OCOGEHHOCTH MpPH JIETKOM Harpe-
paHMH NpPOTEeKAaeT 3HeprUyHasi peakilis (C BblgesellHeM rasa), mpH-
poufizas K roy6oKoMy H3MeHEHMIO HCXOIHHIX pearentos. [lo Ha-
6aronenusm BoHnna, asujnl wiesiouHbIX METaNI0B TaKKe 06pasyior
¢ aJIOMUHHHTDHAJIKHJIAMH KOMIJIEKCHBIe COeJIHHEeHHsl, KOTOpLle, TO-
BHAUMOMY, OOJKHH OBITH GoJsiee CTOHKHMH, YeM KOMIJIEKCH poja-
HUJIOB LEJOYHEIX MeTaJlJIoB.

Conu KapOGOHOBBEIX KHCJIOT, TaKue, KaK aleTaThl MIeNOYHLIX Me-
TannoB H GeH30aTH, a PaBHO H KapGOHATH! [(EJIOUHBIX METAJJIOB
pacTBOPAIOTCHA B TPUSTHAAJIOMHHHH. ¥2Ke TNPH yMepeHHOM Harpesa-
HHMM NPOAYKT MPHCOEAMHCHHS CTAaGHJM3HPYETCs 33 CYET BHYTPHMO-
JIeKyJifipPHOH neperpynnHpoBKH, npoTekalomeil Ges BHIE/eHH rasa.
Ilpu stom, ouesupgno, umeer mecto C-alKHJIHPOBaHHE, TOCKOJBKY
nocjie peakiM¥ B MNPOAYKTax THApOJNH3a oOHApyXKHBaeTcs HeJo-
cratok 3taHa. OYeBHIHO, NepBas CTajiusl pPeakUHH NPOTEKaer MO
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caelyiolieil cxeme:
C2H5
I

Na [(C,Hs); Al—O—CO—CHg] —> (CzHs)s Al—O*(IZ—CHs
ONa

H 9TOT «AJKOrOJAT» NMPUCOEIHHSIETCH KO BTOPOH MOJIEKYJC TPHITHJ-
aNIOMUHHSA
i C,Hg T
I
Na| (C,Hg)s Al—O—C—0—Al (C;Hg),
I
CH,

Sto cooTBEeTCTBYeT HabJiiogaeMOMy YMEHBLIEHHIO KOJUYeCTBA
STHJIBHBIX TPYIIN, CBA32HHEIX C aJIOMHHHEM.

9KCIHEPHMEHTAJDbHAA YACTD

DKcnepUMeHTaJpHOe TMOJyYeHHe HOBLIX KOMIIEKCHBIX COelHHe-
HUH HACTOJBKO NpOCTO, YTO NpOBEJEHHe ofbiTa siCHO H3 ofuiei
yact. IlosToMy HHKe NPHBOJSITCS JIHIIL HEMHOTHE JOMNOJHHTE/b-
Hble yKa3aHHsl.

IMonyyeHue KOMIJIEKCOB

IMoJayuende KOMIJIEKCOB OCYLLeCTB/ISI€TCH, KaK MpaBHio, mpocro
lyTeM COBMECTHOrO HArpeBaHyusi KOMIOHEHTOB NMPHMEPHO 1O 120°
npH nepemelniBannd. O6 00pa3soBaHHH KOMIJIEKCOB MOXHO CYIHTD
[0 BHeLIHHM IpH3HAKaM, Halpumep no obpasopanuio cioes. Hao
CAeIHTH 3a TeM, UTOOH B CMech Gbuia wuzako#. JInsi BLICOKOMJaB-
KUX BelecTB (Hanpumep, KOMIJICKCOB (PTOPHIOB IIEJIOYHBIX METaJ-
JIOB ¢ TPUMETHJIaJIOMHHHEM) BMECTO HarpeBaHHs raJoreHu] mesod-
Horo MEeTaJsja pasMaJjibiBaloT B IIApOBOil MEJIBHHLE B Cpelle HHIH -
depentHoro pasbasutesst (Hanpumep, reKkcasa) ¢ aJIOMHHHETpHAaJ-
KHJOM 1[0 TNOJHOrO HCUe3HOBEHMsi aJlOMHHHHODPFAHHYECKOro Coe-
nunenust B pactope [9). Oxucnennas uacts (ROAIRz) He obpasyer
KOMIIJICKCOB M OCTaeTcs B pacTBope.

FaJIore ALl TIATeNbHO BHICYIIUBAIOT B CYIIHJILHOM IKady npy
200° uau B MydesbHoil meun npu 400—500°. Ilepen ux mpumese-
HHEM BO3[yX, anAcopGupoBaHHBEIl HA MOBEPXHOCTH COJM, YAAJsloT
NyTeM MHOTOKPATHOrO OTKAUMBAHHA H MOCJENYIOLIETo 3arlO/HCHUS
kos6H azoToMm uau aproHoM. IIpH mosyyeHun GOJIBIIHX KOJMYECTB
(pTOpHAHBIX KoMIIexcoB ThNa | 2 W NMPHMEHEHHH [Jis 3TOrO 06bly-
HbIX TIPOJI@XHBIX (TOPHIOB MOABJSIETCH NOTEMHEHHE C BHIE/ICHHEM
HeGOJbLIOro KOJHYeCTBa TCMHOTo ocanka. Ecau pacxonosats Gosee
2 wmosell amoMHHuBTpHANKKHAA (0CoBeHHO TPUSTHIANIOMUHHS), TO

Hoeble xomnaexkcrtle cOEOUHEHUS QAIOMUHLLTPUAAKUNOS 1

npu 3Tom ofpasyercsi [Ba cJOs M YEPHHIA OCaloK cobupaercs Ha
MOBEPXHOCTH pa3sfelia CnoeB, a DAacnjaBJeHHOe KOMIJIEKCHoe Coe-
JMHEHHE OCTaeTCsl Mpo3pauHbiM. [IPH NPHMCHEHHH YHCTLIX (PTOPH-
JIOB 3TOr0 He Habjlofaercs. .

B apoMmaTHUEeCKHX yTJEBOLOPOAaX KOMIUJIEKCHbe COefnHeHus 6o-
Jiee HJIH MEHee XOpOLIo pacTBOPHMMEL B meHTaHe, rekcaHe H APYTrux
HeapoMaTHYECKHX YTVIEBOJOPONAx OHH pacTBOpAIOTCS Iuoxo. [lns
CUMCTKH KOMILJIEKCOB MOMKHO HCIOJL30BATH TaKike oJie(HHB], KOTO-
pHE KaK pacTBOPUTE/M acTo NMPOSIBJSIOT TaKue e CBOHCTBA, Kak
apoMaTHUeCKHe yr/eBoJopOAbl. Bo3MOXHBI H36HTOK amoMHHHH-
TpUaNKujga W NPOAYKTH OKHCJIEHHS "yNaJfioT HPOMBIBAHHEM M-
KoH ¢a3nl Wam 3KcTpaklMell CHIpOro pacmjiaBa NEHTaHOM HJIM TeK-
canom (B anmapate CokcneTa) Tpu THlaTeJbHOM NPeJOXpaHEHHH OT
noctyna Boszayxa. OcTaTok pacTBOPHUTENSl YAANSIOT NIPH yMEPEHHOM
HarpeBanui B BakyyMme. OnHako TakuM CrocoGoOM, Kak MpaBHJO,
Heab3sl MOJYUATL Mpenaparsl ¢ JOCTATOYHO BLICOKOH TOYKOH mJa-
paenus. Eciu HX sKcTparuposate B annaparte CokcjeTa KHISILIHM
6eH30J0M, OGBIMHO B TEUEHHE HECKOMBKHX YacoB, To B OOJbILKH-
ctBe cayuaeB (B OCOBGEHHUCTH NP KOHLEHTPHPOBAHUH 3KCTPAKTa)
KOMILIeKCHl KPHCTAJJIU3YIOTCS H NMO3TOMY B YHCTOM COCTOSTHHM OHH
MOTYT GHITH MONYYEHBl TOJIBKO C MOMOIUBIO CMelHaJBHBIX NpuGOPOB
IJiS BHIJeJieHHS UYYBCTBHTENBHBIX K BO3ayXy (Oosbliell yacThio ca-
MOBOCIJIAMEHSIIOLHXCA) TBEPABIX BEILeCTB.

YCTOfiuMBOCTE KOMILIEKCOR

a) Jlas ompene/ennst yCTOHYHBOCTH KOMIIEKCOB UX HarpeBaloT
B BaKyyMe H IPOBEPSIOT, OTTOHSETCA JH CBOGOAHLIN TpHaJKUIAIOo-
MHHHII U TPH KaKoH TeMmmeparype.

6) Ilast onpeleneHns NMOBEJcHHS KOMIUIEKCOB B OTIOLIeHHH 1O-
HOPOB 3JIEKTPOHOB KOMIJIEKC CMEMIMBAIOT C COOTBETCTBYIOLUHM pea-
reHToM (3¢Hp, TPeTHYHLIH aMHH) H HarpeBaloT By Bakyyme. Ilpu
HarpeBaHHH C yCTOMUMBBLIM KOMILIEKCOM B OXJIaXK[a€MBIil NpHEMHUK
NepexoJHT peareHT W OTTOHAIOTCSA JeTyune 3(HpaThl, AMHHATH! U T. I
anioMHHHHTpHankuioB. [lo H3MCHCHHIO BeCa M Becy AUCTHIIATA
JIETKO CYIHTL O TOM, MPOHCXOAKT MOJIHOE pacilensieHHe (10 mmesoy-
HOro rajioreHuja) HJH ToJioBUHHOe (coegmHenue |:2 mepexonut
B coenuHenue | :1) uiau Kommiekc cToHKHE M He pacilenssiercs.

Huzke paercs o630p noayuyeHHBIX HOBBIX BelieCTB (Tabua. b).

Obrapysicenue romnaexca LiH - 2A1(CqHs). 30,8 2 (0,27 mo-
Jifl) TPU3ITHJIANIOMMHHS Harpepalor (6e3 mocTyna BO3AyXa) HA Mac-
JIsiHOf 6aue TpH uacToM BerpsixuBaHuH ¢ 3 2 (0,38 Mouss) ruapuna
JuTHS (B BHIE KyCOuKoB) B TeueHHe 18 wac. npu 130°. INocse Harpe-
BaHHsl MOJYYaeTcs rycrasi MyTHasi KHAKOCTb C OCTATKOM HCIpopea-
ruposabllero rHApHaa. JKHEKOCTh, OCTOPOXHO CJHTasi ¢ OCajKa,
JaeT NpH ajakoroause ras, copgepxauwmii 3,63 monn CyHe na



Tabauya 5

Komnuexkchl amOMMHHHTPHAJKHAOB ¢ IaJOT€HHIAMH IEJIOYHbIX
META/LIOB H ¢ YETBEPTHYHbIME AMMOHHEBDBIMH COJSAMH

Cuocob,
T. ua., °C Cm;r;ﬁ:;zggne &0:% Pnct}xil:;me-
Komnnexco. ¢ ggmopudamu uerotHsx Memanrros
NaF-AI(CHy)s . - - - - - - ~195 | Al CH,, F — y. a.
NaF.2A1(CHg)s . - « - . . . ~ 178 | Al — y. 3.
NaF - AL(CHy)s- A1(CsHg)s - .| 65—68 } Al, CHg, CiH; — IL 3.
NaF-Al(CgHg)s « -« + -« - 72—74 | Al, CH; 16 y- 9.
p. T.
NaF -2A1(C,Hg)s . - - - .« - . ~ 35 | Al, Na, CgHg 1 n. s.
p- T.
NaF-AL(CsHy)s - 0 - - -« - Kupxkoctb — — —
NaF - 2A1(C3Hy)s - - - » — A% —
NaF - Al(#-CHg)g - - - - - - 2022 | Al — —
NaF - 2A1 (#-C;Hg)a - - - - . - 30—-31 | Al 11 —
NaF - Al (u30-CiHg)s - - -+ - 212 Al H —
NaF - 2Al (z30-C,Hg)s — —_ \' —
KF-AI(CHp)s - . - - - 145—150 | AL, F ilis y- 3
KF-2A1(CHg)s - . « « « « - 151—152 | AL, F v —_
KF - A1(CH,);s - A1(CyHy)s 135—137 | Al, CH;, CgHj v —
KF - A1(CHy); - Al (230-C4Hg)s ~ 25 Al, CH,,u30-C;Hg! — —
KF-A1(CoHg)s - o - - - o - - 56—58 | Al, C;Hs HE] y. 9.
y. T.
KF-2A1(CgHg)s + =+« « - - 127—129 | Al, CHs v y. 5.
L T
KF - Al(CgHg)s- Al (230-C,Hg)s | Xunkocts! Al, CyHs, 230-C,Hg 1 —
KF.-AI(CsHp)s- - - - - -« - 38—39 | Al 4[] —
KF-2A1(CsHp)s « « ¢ v - . - Kuakocts — [V —
KF-Al(#-C,Hg)s - - - - - . . 56—57 | Al IHE] —
KF-2A1(n-CHg)y - + « - . -« Kunkocts — Vv —
KF - Al (#30-CHg)y . . - - - 35 Al na0-CHg ilia —
KF . 2A1(u30-C,Hg); . . . . . 51—563 — A% —
KF.Al(#-CHyg)s - -+ - - - Xuakoctp — — —
KF-Al(n-CH2)s - - o - . » — — —
KF - 2A1 (#-CgH )3 - - - - » — Vv —
KF - 2A1 (u30-CgH; ;) — — Vv —
RbF . Al (CyHg)s e e — Al — |y-35y.T.
RbF -2A1(CyHg)s . - -« + . . 135 - — Y. 9T

ITpodonscenue maba. 5

Criocob,
Tan, v | Compammenne | o) Pectense
Komnaexcol ¢ xa0pudamu weiouHox Memanios
KCl-Al1(CHg)s . . . . . .. .. — ' Cl —_ B.
KCl-AI(CoHg)s . - . . . . . . 40 Al CI — | p- 9. B
RbCI-Al(CoHg)g « = « o o v . . 37 — — —
RbCI-Al(#-CHg)s . . . . 96 Al — —
RbCl- Al (u30-C4Hg)a 60—70 — — —
CsCl- A1 (CgHg)z . - - 72—74 — — —
CsCI-2A1(CoHg)g =+« -« - - . — — L,V —
CsCL-AI(CsHp)s - - - . . . .. ~ 30 — — —
CsCl-2A1(CsH)s -+« -« . — — \Y% —
CsCl-Al(#-CHg)s . . . . .. 82 — — —
CsCl- Al (u30-CjHg); . . . . — — — —
CsCl-2A1 (u30-CyHg); . - . . . — — \% —
CsCl. Al (#-CgHyg)s - - - . - . Kunakocthb — — _—
CsCl-Al(a-CgHip)g « -« . . .. » — — —
CsCl- Al(w30-CsHy7)3 - - - - . . » AL Cl — —
Komnaexcer ¢ Gpomudamu werodHolx Memannos
RbBr-AI(C,Hg)g . . . . . . .. 25—30 | Al I p. 8.
CsBr-Al(CHg)s - - . . . . .. 26 Al 1 p- 2.
CsBr-AI(CsHp)s . . . . . .. 30 — - _—
CsBr-Al(u-CyHg)s . . . . . . 58 — — —
CsBr- Al (@30-C,Hg); . . . . . 104—106 | Br — —
Kounaexcel ¢ eanroeenudamu vemeepmuinoy GMMOHULEHX OCHOBAHUIL
[N (C;Hg),] CI-2A1 (CH5)s - . ~25 AL C i -_—
[N(CoHg)] J-AI(CoHy)s - - . . ~50 | AL J v | p.os.
[N (C;Hs),] J-2A1 (C,yHg), - | unpkocts| Al, J i p. 8.
[N (CgHg)3(1-C4Hg)] J- 2A1(CyHg), » Al it | p s
[N (CoHs) ] J - Al (#-CyHg)s . . . . — — — —

Komnaeresl ¢ 4uanudamy wesounsx Memanros

NaCN - 2A1 (C,Hg)s @

~ 50 — Pl —
KCN - 2A1 (C,Hg)s | - l I l —_

O6o3unaveunsd Cnocofu noaydenus: [—otzener B dopme wuakofi ¢aso ot HsbuTra
TpruasKnaanoMpans. 11 —celpoll npoaykT unko# Qasbi NPOMET BCTPHXUBAHYEM C MEHTAHOM HJIH
rekcadom. III—cHpoft WPOAYKT SKCTPArMpoB3H B annapate CokcaeTa KUOAIHMM Hentanom (I11a),
rexcauom (1116) mnn sdupom (11is). IV —skerparvposan B annapate CokcaeTa ropsunM 6eHsoJoM
H BLIKPHCTARAU30BAH M3 SKCT pakTa. V-—-obHapyXeH TOABKO HO MKCHMYMY SNeKTPOIPOBOAHOCTH.

Y. — YCTOHYMB; I.— HOJOBHHHOE paclilellleHne L0 KOMILiexkca 1:1; p. —I0/iHoe paclle njeHue;
©. — o¢up; T. — TPHMETHJAMUH; B. — PACLIENAfeTICH B BaKyyMeé NPH HOBHILAOWEHCA TeMIeparype.

%) Pactsopim B Gensoae,
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1 mosb Hy. Ona copepxut, tTakum o6pa3oM, HeMHOro GoJblie TPH-
3THJAJIOMHHNSA, YyeM KoMIuieke | : 1. TpustuiamoMunuil no6aBjsioT
HecKoJibKMMH nopuHsimpu. CucTeMa BCKOPE CTAHOBHTCS ABYX(ha3HOH,
mkHaAA ¢Qaza umeer coctak LiH -« 2A1{CsHs) .

Komunexcroe coeunenne NaH - 2A1(CgHs)s yxe omucano [10]

Ayerar rnarpus u Tpustusaromutiut. K cycenewamn 9,7 e
(0,118 mona) Ge3BoaHoro aiuerara HaTpHsa B 75 ma cyxoro GeH3ona
IpH KOMHATHOH TeMmIlepaType npuOaBJASIOT N0 KamjsiMm ¥ NpH Hepe-
MeluBanuu pacrop 27 2 (0,236 mouist) TpusTHAAMOMEHNS B B0 aMa
6en3osna. CMech NpH 3TOM pasorpeBaercs. Anerat HatpHs GHICTpO
M TOJIHOCTBIO PACTBOPSIETCSH, @ PACTBOPHTENL OTTOHSIIOT B BakyyMe.
B ocrarke nosyuaioT BfI3KyI0 Ge3LBETHVIO KHJIKOCTb, H3 KOTOPOH
NpH JJUTEsHOM BHAep»uBaHnk npy 0° Benagaer oueHs HEMHOTO
KPHCTAJLIOB.

a) Jlns rugposmsa 139,6 me semectea tpeGyercst 31,4 ma 0,1 .
H;SO, (cymma NaOH u A1(OH); no Tuemzepy u Tesneny [13]).

6) INpu anxorosnse stuirekcarnosoMm 131,4; 133,2 me Bemecrsa
o6paayercsa 43,1; 44,2 ma v. 7. 1. CoHg (T20s. 5a)

Tabruya Sa
C,;H3;AILNaO, (310,3)
C.H, eu®
DxsuBasent
OH™
6al C,H, 5al C,H, 42l C.H.
Buiyucaeso . . . 7 134 112 89,6
Haiiacbo . . . . 6.6 102, 103 (nas
310,3 Mz Ber e ‘tBa)

AHaJu3H CHIPOro INPOAYKT2 PeakLyH OfHO3HAYHO NOATBEPKI AT
NoJyueHHe BellecTBa MpHBefeHHOro crpoenns (cm. crp. 60). Axadjo-
THYHO NPOTEKaeT OmblT ¢ GenzoaToM HaTpHsA. C LIeNOUHBHIMH Kapbo-
EaTaMH W3OBITOK TpHMaTHUNaMOMHHHA (Ge3 Gensosa) obpasyer HABa

- MUAKHX CJIOfl.

Onpenenenne 3JeKTPONPOBOIHOCTH

Hsmepurensnan suefika npegcrasnsier coboit U-o6pasnyio Tpyd-
Ky, B HHKHeHl TOPH3OHTAAbHOH YAacCTH KOTOPOH pPacnoJioeHsl BBe-
IeHHHe Ha mindax yepe3 OTBEPCTHS MJATHHOBHE 3JEKTPOAB. JJeK-
TpoAH HMeloT nopepxHoctb No 0,42 em? kaxcnbiii ¥ HaxofsATCcA Ha
paccrosnun 1—1,3 em apyr or npyra. [Tocrosinnan sveiitku 2,21 cml.
Opnna u3 cTopoH TPYOKH HMeeT Ha ~ 3 cm BHIIe HHUXKHero cruba
TpeThHii GOKOBOfl OTBOA C rOPJICBHHOH, MMelollel HLIMG [JfA 3anos-
neHust sveilkh. K 370l ropioBuHe cBepxy npucoegnHeH Goxopoil

Hoebie romniexcrble COeOUNEHUSR QAIOMUNULTPUANAKUAOE 65

BBOJ aproHa (cHaG¥KeHHBIH KpaHOM). AproH, KoTophii yxe cam no
ce6e oueHp YHMCTHIH, NOCTYNAET B AUefiKy yepe3 NPOMBIBAJIKY C TPH-H-
6yrunanioMunneM. Jljisi IOCTpOeHUS KPHBHIX, TPHBeleHHBIX Ha PHC. |
W 2, OTBELUHMBAIOT B H3MEPHUTENLHOH flyeHKe OlNpefesieHHOe KoJnye-
CTBO KOMILJIEKCHOTO coefuHenus 1 : 1, nnaear ero Ha mMacjsinoit 6ane
NpH MOCTOSIHHOH TeMnepaType W 3aTeM NPOBOAST CePHIO H3MepeHHH
npu 60, 80, 100 u 120° (na puc. | u 2 npHBeIEHE TONBLKO AAHHLIE
ana 100°). It uaMepenus Kaxgblfi pa3 nocse foO0aBKH TPHAJIKWI-
ajoMuHAs o orHoweHuss 1,3; 1,6; 2,0; 2,3 u 2,6 moas AlR3 Ha
] MoJib ILEJIOYHOro raJjioreHnaa noeropsior. MaMepeHus,, npoBoals-
IMecss NpH OPYrMX TEMIepaTypax, CYLIECTBEHHO He OTJHYaloTC.
KpuBtle, HM COOTBETCTBYIONIHC, aHAJOTHYLEL II0 CBOEMY XapakTepy
H BHIJISAST NapajjiedbHo CABHHYTEIMH APYT OTHOCHTENLHO ApYra.
MaxkcuManbHoe 3HaueHHe 3sektponposofHoctH npm 120° B 3,5—5
pa3 bine, yeMm mpH 60°. 3To oTHOCHTCA K JIOOOMY CONOCTABJIEHHIO
KPUBBIX, KPOM€ KPHBHIX JJIfl COeJUHEHHH (DTOPUIOB ILEJOYHHIX Me-
ranjgoB. JIJs HHX 3aBHCHMOCTb 3JieKTPOIIPOBOJHOCTH OT TeMIlepa-
Typsl KoMiviekcoB 1:1 (camofi mo cefe oueHb HHM3KOH) BHIpaXkKeHa
cwibHee. [Ins H3MepeHHs CONPOTHBJIEHHS IpHMeHsieTcsl OOBIYHEIH
MOCTHK CepHiiHOro Impou3BoficTBa. VaMepeHHs NPOBOLMIINCEL NpH
nepeMeHHOM TOKe yactoroi B0 ay.
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F'nasa VI

KOMITJIEKCHBIE COEOAVHEHUS
JTHAJTKNJIANTIOMUHUMXJIOPUJIOB
C XJIOPUCTBIM KAJIMEM U UX PACIIEIIJIEHUE

" Kécrep P., Kpoaas B.

Késter R, Kroll W. R, Lieb. Ann. Chem., 629, 50, 1960

Komnnekcnuie comn tina K[AIR,Cly] pactuensimorcs npu HarpeBaHuM B Ba-
Kyyme B Medbiel crenesu na KCl 4 R:AICE 1 B Gosbluei cTenmens noipepraiorcs
JHCIIPONOPLHOHHPOBAHHIO COTJIACHO YPaBHEHHIO:

2K [AIR,Cl] —»> KCI -+ K [AIRCl;] + AlR,.

¥ K[AIR:Br;] npeo6nanaer pacuennenie Ha KOMIIOHEHTHL.

B npemwigymiet rnase (cM., cTp. 46) ynoMsHyTa KoMILIeKCHas
CoJlb XJIOPUHCTOTO Kamnus ¢ JHITHJIAMIOMUHHHXJOPULOM
K[A1(CzHs) 2Cls]. CymecrBoBanne ee cBuOeTenbCTBYeT o GosbLueil
CKJIOHHOCTH K KOMILIEKCOOOPA30BAHKIO XJOPUCTOTO KANHA IO CPaB-
HEHHIO ¢ xJopucThiM HaTpueM. Coepunennsi Na[Al(CyHs) o Cly] e
CylecTBYeT. YCTAHOBJEHO, UTO XJIOPHCTHIH KaJHil o6pasyeT aHajo-
THUHBIE KOMIJIEKCHLIE COEMHEHHS TAKXKE H C BHICHIHMH JHAJKW/I-
ajoMuHuiixiopuaamu. TeMmnepaTypa nuaBjieHuss Ux majaet ¢ yse-
JIHYCHHEM YHCJa aTOMOB yIriepoga.

K [AIR,Cl,] R =C,H; C.H; #-C4H,
T. n1, °C 58 51 47

IMoka He ycTaHOBJeHO, 10 KAKOH AJIMHEI IleNH aNKHJIBHOTO Pajii-
Kaja pacnpocTpaHsiercd CIoCOGHOCTh K KOMMJIEKCOOGPA30BAaHUIO.
XnopucTelii KaMuil PacTBOPSETCS B BHICINMX JMAJKHIAJIOMAHANXIIO-
pHiax B cooTHOUleHHH 1:1 ¢ o6pasoBanmeM MACAAHHCTHIX KOM-
TI7IEKCOB.

OTH coeMHEHHs] BaXKHbI HE TOJILKO JJIsi CHCTEMATHKH: HX CBOfi-
CTBA TaKXKe MNPEACTaBNAIOT H3BeCTHHIH HHTepec. [IpM Harpemauum
B _BAKYyMEe OHH NOJBEpralorCsi AHCIPONOPLHOHHPOBAHHIO, NPHYEM
00pasyloTcs aJIOMHEHATPHAJIKHIEL .

Tepmuueckoe AHCIPONOPLHMOHHPOBAHHE aJKHIAMIOMHHHATA OTe-
E—IIP]UIOB YAaJIoch IPOBECTH I10KA TOJNBKO ¢ METHAAMIOMHHHAHOANLAMH

31eck PasHOCTb TEMIEPATYP KHMEHHS MeXIY YeTHIPbMS Bere-
creamu AlJs, CH,AL,, (CHs)2Al, AI(CH;); mocratouno Bennka,
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TaK YT0 M3 CECKEHHOAHUIA IIPH NepPercHKe Ha 3)¢eKTHBHOl KoJoHKe
MO3KHO IIOJIVYHUTL B KOHEYHOM cYeTe TPHMEeTHJaJIOMHHHH.
3¢¢erTHBEOe UCIPONOPIHOHHPOBAHKHE BO3MOXKHO, COIVIACHO
Iurnepy v Kécrepy [2], ras HaTpuiiamoMUHHIIHANKUAAH(PTOPHAOB.
Hapsazny ¢ KpHOJNTOM OHO LA€T aJlOMUHHHTPHAJKHJIIEI COTJIACHO Ypa-

BHEHHIO:
3Na [AIR,Fy] —> NagAlFg+ 2AIR,.

Ecan ganuiianioMUHHAAHITHNXJIODUL HArpeBaTb B BakKyyMe
eoime 150° To OH B U3BECTHOH Mepe MPOCTO paszJiaraeTcsl HA KOMo-

HEHTH
K [Al(C;Hg), Clp] ~—> KCI+ Al(CzHg), Cl,

Bonpieli xe 4acTbIO AHCIPONOPLHOHHPYETCS

2K [AI(CoHg), Cl;] —> KCI4- K Al (C;Hs) Clyg] 4- Al (CoHi)s.

JIMCTHAJIAT COCTOMT Ha OJHY TPeTh U3 MOHOXJOpHAa M Ha [Be
TpeTH M3 TpH3THaamoMuHks. Ilocie o6paboTKh NHCTHIATA XJIOPH-
CTEIM KaJiieM B KOJIMYeCTB€, SKBUBAJICHTHOM COJEpIKalMIo XJGPHAA,
H Pa3roHKH B BaKyyMe NPH YMepeHHoHl TeMIepaType GaHH JIeTKO
nonyyaioT YHCTBII TpustwiamomuHHH. OcTaTok MOXHO CHOB2
NOABEpTHYTh JHCIIPONOPLHOHAPOBAHKIO. AHaJNOrHuHBIM  06pasoM
MOXHO HOJYYHTh AMCTHJUITH C BBICOKUM COAEPXKaHHCM TpPHIIpo-
nuii- U TpUOYTHNAJIIOMHHISL U3 COOTBETCTBYIOIIHX KOMIIIEKCHEIX CO-
Jeh.

OnHako Takoil criocol MoJiyueHHsl ajJiOMHHHHTPHAJKHIOB H3 ce-
CKBHXJMOPHAOE (IOCJEe IpefBapHTEIbHOTO OTACJHEHHS [JHXJOpUAA
[OBAaPEHHOH COJEBIO) He HMeET OOJBIIOro 3HAUYEHHS, TaK KaK JeraJo-
HJHPOBaHHE C MOMOLILI0 HATPHS MO3BOJSET HCIOJB30BAaTh Bee all-
KUJIbHEIE TPYINE, CBAI3aHHBIE C aJIOMUHHEM K3 CECKBHIaJIOT€HHAA,
a koMmOunupoBanuwit Metog (NaCl—KCl) roneko nosoBuny. Ogn-
Hako OH NpuHoGperaerT SHAueHHe MPH MOJHMEpH3alMu 3THJEHA A0
BBHICIIHX @-0e(UHOB, KOTOPas B CBOIO OYepenb NPOTeKaeT B BHIE
pAfa HNoc/eJoBaTeNbHEIX YaCTHHIX peakunuil, cBoeo6pasHBIM CIOCO-
60M couetaromuxca Mexay coboil. O6 stom 6ygeT CKa3zaHO HUKe
(cM. eTp. 226).

CymecTByeT TakKike komnaekcuoe coeguienne K[Al(CoH;).Br:]
¢ 1. ma1. 40°. CKJIGHHOCTh K OHCOPONOPIHOHKPOBAHHIO B XOJE TEPMH-
YyeCKOro passioXeHHsi y Hero MeHee BHIpa)KeHa, yeM y XJIOpCoZep-
JKaiiero aHajiora. ¥ TOMOJIOTOB JAU3THJIANIOMUHAAOPOMHIA CKJIGH-
HOCTh K HPHCOEJMHCHHI0 K OpPOMHCTOMY KaJsiMio OBICTPO Hcue3aer
(cM. crp. 215). K[A1(C3Hs):ClBr] ne siBnsieTcs onpefieneHubim ca-
MmocToaTenslbM BeilectBoM: K[A1(CoH;):Cly] u K[AI(C:H;):Brs]
Ha AMarpaMMe IJIABKOCTH [aloT €HHCTBEHHYIO 3BTEKTHKY (T. N
18,5°), coctaB KOTOpPOH HE TOYHO COOTBETCTBYET COOTHOLICHHIO
1:1, a umeer 68 Mon. 9, xaopuia u 42 Moa.Y, Opommia,

5‘
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SKCINEPHMEHTAJIbHAA YACTD

1. Ipurotosaeuve kKommaexcHol coan K[AIR:X]

TonkonaMesibueHHBI H XOpoULIO BEICYLUEHHEIN HarpeBaHueM B
BakyyMme (C MOCJIenyHONUM 3ancjHeHHeM a30TOM) XJOPHCTBIH My
COOTBETCTBEHHO OpomucTBIl Kanuii sarpesaior go 80—100° npu
nepcMelinBaHnn 0e3 JocTyna BJIATH W BO3IYXa ¢ 3KBHBAJICHTHHEIM
KOJIMUECTBOM [HaJIKWJIaJIOMIERIAXA0pUAa uin 6pomusa. O6pasyercs
ONHOPOAHLII paciuiaB, 3acTeiBaiomiMd npu oxaasxkgennn. [lpu yno-
TpebseHny H36BITKA NHMAJNKUIAMIOMHHHHAranorenuna o6pasyercs sBa
WKHUAKHX CJOf, H3 KOTOPBIX HHIKHHII COCTOHMT IIPCMYIIECTBEHHO M3
KOMILJIeKcHOl cosil. [ln1s MoJiyueHHsi YUCTOH KOMILIEKCHOH conu me-
JNecoo6pa3zHo o6pa3oBaBLIMHCA TaKMM 06pa3oM HUXKHHIE cJloii ocra-
BHUTh 3aTBEpAEBATh NpH NepeMelIMBAHUK NOM CJIoeM MHInQdepenr-
HOTO pacTBOpHTENs1 (reKcaH, NeHTaH), NPOMBITh KPUCTAJNIBL TEM Xe
pacTBOpPHTEJIEM B, HAKOHEl, BHICYUHTL B BaKyyMe NPH KOMHAaTHOH
TeMneparype.

2, PacimeniieHHe KOMIJIEKCHON COJH

Kaautianromunuiiousturduxropud. B konbe Knsaizena 98 2 (0,5 mo-
as) K[AI(CzH;)oCly] marpepator npu 103 um p1. cT. M TeMmiepa-
type 6auy 160—200° B 3HepruyHO IepeMeINBAIOT MAarHHTHOH Me-
mankoil. B TeueHne 3 yac. otroHsiercs 25 e 6GeCHBETHOH KUIKOCTH,
copepxanteii 10,35% CI [uto cooreerctByer 34,9% Al(CyHs):Cl n
65,19% Al{C;Hs)al Ecan pacinerviennie npoposixate npu Gosce BHI-
cokoit reMneparype (200-—250°) u ToM e NABJEHHH, TO B CJeNYIO-
pive 4 uaca orrousiercs ewe 12 2 xunkocry, conepxameil 15,99 Cl
[uto coorerctsyer 53,8% Al(CoHs).Cl u 46,2% Al(C:Hs)s). Tlog
KOHell paciieljieHie HJIeT oYeHnr MelJIEHNO, OCTATOK OT MePeroHKH
BAI3KHI, HO BbleNieHUA aJiIIOMHHHA He HalJjopaercd. Beero nogy-
gaerca 22,7 2 (10,2 mons) Al(CeHs)s m 14,3 2 (0,118 monsn)
Al(CyHs)oCl. B ociatke monmkuo 6biTe K[AI{(CsHg) Cls] B xosnnue-
CTBe, 3KBHBaJieHTHOM cofepXalleMycs B auctusnsare Al (CoHs)s (na-
paay ¢ 0,2 moas + 0,118 mona KCl). C 31uM xopouio coenagaer
HalileHHoe NpKH AaJIKOroJii3e BCEr0 OCTATKA KOJHYeCTBO Trasa
(s1an + 2% Hi) (4,7 6. 7. 1) (0,21 Mons).

Karutiarromunuddunponuaduxasopud. Mz 112 2 kKomnnekcHoit
cosu B Tedenne 1 vaca npu 1078 mm pt. cr. v 140—175° (Temnepa-

typa Gann) ormrenasercs 23 2 pemrecra ¢ 6,29 Cl (uro cooTBer-

creyet 25,9% AIR.Cl u 74,19% AIRs). INpu narperasnu no 200—220°
npi 107 mm pr. cT. 32 creqyomue 3 uaca OTroHseTcs eille 23 2
muctannsTa, copepxamero 13% Cl (4To cooteercTeyer 54,49,
AIRsCl u 45,6% AIR;3). Ilpu 3ToM B octatke OT neperoHKH ofpasy-
eTci HeGOJILLIoe KOJHMYECTBO METAJ/UIHUECKOro AaJIOMHHHA, -Kpome
T0ro, B 3aKpHITOH JIOBYIiKe, OxnaxAaeMoil 1o —150°% cobGunpaetcs

KO,;tn/leKchle coedunenusn ReAIC1 ¢ KC1 69

HEMHOrO TponHJena. PaclilenyieHHe NPONHJIOBOTO COEAMHEHHsl TPOHC-
XOAMT Jyullle, YeM STHJIOBOTO, )

Kaautiartomunutioustuadubpomud. V13 143 e KOMILIEKCHOH COJIH
oTTOHsIeTCS B Teuenwe 3 uac. npu 0,5 mm pr. c1. npu 140° 35 ma nu-
cTuaniAta, copepxkamero 40,5% Br (uto COOTBeTCTByQTO 83,5%
Al(CoHs)sBr n 16,59 Al(CyHs)s). Tlpn HarpeBannyn 1o 150° B ciate-
Aylolipe 2 uyaca OTroHsieTcss 3 M4 NUCTHJAJATA W, HAKOHel, NpH
CHTbHO TOHMIKEeHHOM fgasieHun (1073 ma pT. CT.) ellle 2 MA AUCTHI-
nsita, cogepxaitero 44,2% Br (410 COOTBETCTBYET Al(CoHs) oBr +
+ 4%Al(CeHs)s)-

JUTEPATYPA
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2 Ziegler K, Kdster R, Lieb. Ann. Chem., 608, 1 (1957).
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PEAKLIMU PA3JIOKEHM
N BbITECHEHUS! AJIIOMMHHWHWUTPHAJIKWJIOB

Huzrep K., Kpoars B., Jlapbuz B., Ltéidess O.

Ziegler K, Kroli W-R. [1], Larbig W, Steudel O. W. [2]
Lieb. Ann. Chem., 629, 53, 1960.

AMIOMHHHEATPUANKHIE C @-PA3BETBIEHHEIMH EPBHYHEIMHA JIKHWIb-
HBEIMH pafiiKajiaMH OEICTPO pasJfaralorcsi IpH TeMInepatype OKoJIO
100° ¢ o6pa3zoBadueM: AMAJKUIAMIOMHHMUIHIPNAA H ojie(UHa, HPH-
YeM peakiHsi GHICTPO QOXOOMT AOC YCTAHOBJIEHHS! XOPOIIO H3MepH-
Moro paeHoBechsl, CrelleHb AHCCOLHALMH 3aBHCHT OT CTPOoEHMs pa-
OMKaJa B MoxeT KosneBaTecsl B mpefenax OT HecKosbKux fo 50%.
Ona MoxeT OLHITH CHHX€Ha NPH HCIOJb30BaHHM M3OHITKa ojeduna.
Jlucconuainys nporekaeT Mo ypaBHEHHIO

2 (R,CHCH,); A} == (R,CHCH,), AlH ... Al(CH,CHR,); 4+ H,C=CR,,

T. €. 2 MoJleKysbl  (HeaccoLHHPOBAHHOIO TPHAJIKHUI AJIOMUHNS C a-pas3-
BeTBJIEHHLIMH pafukaiaMu) fgaoT | Mojekysny cMeaHHOTO acco-
HaTa TPHAJNKHIAMIOMUHUA W JHAJIKWIAJIOMHHRATHADHAZ B | Mosab
onepuna. B cooTBETCTEHE C STHM CMellleHHe PABHOBECHS NpH pas-
GaBJIeHWH OYeHp He3HauHTennhno. O6paszoBaHMe CMENIaHHBIX accolla-
TOB GBLIO [OKa3aHO COBCEM APYIHM METOAOM. AJIOMHUHUHTPH-H-aJ-
KHJIbl BEIYT ce6sl B OCHOBHOM aHAaJIOTHYHO, OJIHAKO HX CTENeHb JHC-
colLiMalliH oueHb Mana. Mayuenio «paBHOBECHe BbITECHEHHSIS.
B cHcTeMe THNA

R,CHCH,af 4+ RCH=CH, = R,C=CH, + RCH,CH,al
(al = Al/3) kocranta papmoBeckss mpu 120° MMeer BenMuMHY fO-
psnka 40. KonctanTa papHOBECHs peaklMH BHITECHEHHS
CH4CH,CH,al + C,H, 7=> CH,CH=CH, 4- C,Hgal,

KaK 3TO MOXHO YCTZHOBHTh KOCBEHHEBIM ITyT€M — TOrO e mopAlKa.

Bpewms npoTekaHHsi Takux npoueccoB ofMeHa ONpeneiseTcss CKopo-
CTBIO CAMOIIPOH3BOJIBHOTO OTILEMJICHHS oJiepHHA OT TPHANKHIAJIO-
munnda. [lpouecc npucoenyHenys ojgedHHAa, OTJIHYHOIO OT OTLIENHB-
merocsi, Ipotekaer ¢ Oosbiio#l ckopocThio. Ecan BhHIenuBuiniics
onedus Jeryy H OHicTpo yaansieTci M3 cepbl peaklUul, CKOpoCTb
BHIJIEJIEHHS €MO HE 3aBHCHT OT KOHLEHTPALUH H IPHPOJibl BHITECHAIO-
wero oneduna. CKopocTh OTUICIVIEHHS OJIeQUHOB (OT TMPONUJIeHa AQ
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reKceHa) OT COOTBETCTBYIOIIMX AJIOMMHHUATPHAJIKHIIOB (npu  120°)
NPAKTHYECKH OAMHAKOBA, a CKOPOCTb OTLIEMJIEHHs 3THJ/iena paBHa
JHWb !/, 3Toll ckopoctH. [locnegoBatesnpHOCTh «O6MeHa oseH-
HaMp», HaNpHMep B3aHMHOe IMpEBpalleHye TPHIPONHJIAJIIOMUHHNS
npu JeiiCTBHH o-TeKCeHa B TPUTEKCHIAJNIOMHHHWH H TPHIEKCHJAJIO-
MHEHS NpH ACHCTBUH NPOIHJICHA B TPUIIPOIHJIAIIOMHHKH, IPOBEpEHA
sKcrepuMcHTanptio. Kpome o6Mena osedHHaMH, HAYHHAKOIErocs
npu 100° B cMecH alIOMMHHUHATPUANKHIIOB yXKe NMpPH KOMHaTHOH TeM-
nepatype HaGJI04acTCsi HENOCPENCTBEHHbIH OCMEH aJKWiaMH, T. €.
B pesyabrate B3anMojcHicTeus AlRa n AIR; ToTuac ofpasyercs
cMech, conepxkamas takke AIRR n AlRR; . AJIOMHHHPTpHAJKUJLL
C Pa3JiHUIbLIMH AJIKHWJILHBIMH TPYNNaMH Y OAHOrO K TOFO e aToMa
ANIOMHHMSL KaK HHOHBUJYaJbHBE BElleCTBA He cyllecTByloT. Hawu-
Gojiee OUEBHAHOE JOKa3aTeslhCTBO OoOMeHa AaJKWIbHLIMH TDYHIaMH
[aeT KPHOCKOIHUECKOe OMpEJIC/IeHHe MoJieKyJisipHoro seca (Heacco-
LHMPOBAIIHOTO) TPHH30OKTHIANIOMUHUS B (HeaccoLNpOBaHHOM )

- TpuM30GyTHNAMOMHHMN Kak pacTBoputeie. Kaxymufics MoJexy-

JIﬂprIﬁ B€C COOTBETCTBYET l/3 BEIYHCJIEHHOTO, TaK KakK ‘Kaxasi BHe-
ceHHas MoJieKyJaa ApYroro BenlecTBa COOTBETCTBEHHO YPaBHEHHIO

AR} +4-2AIR; —> 3AIR'R,

maeT 3 HOBBI€ MOJIEKYJIEL.

[NoBemende ANIOMHHHATPHANKHIOB OTNHYAeTCs crelM(puieCKHMH
YyepTaMH, He AOCTATOYHO Y€TKO BHIPAXKEHHBIMH Yy NPYrux MeTal-
OpraHUYECKHX COeJMHEHHA HJIM HEeCBOHCTBCHHBIMH HM.

Hapsigy c peakLMsMH, HeNOCPEJCTBEHHO CBA3AHHBIMH C 3JI€K-
TPOHHOH HEeHACHIIIEHHOCTBIO Y aJMIOMHHMA (Psifl M3 HHMX GHLI 3aTpo-
HyT B G V, cTp. 46), XapakTepHHIM A anlOMHHHETPHAJIKHIOB
ABJSIETCA CJAeAyIolLee:

a) caMOMpPOHM3BOJBHBIH pacliaj ajIOMHHHHTPHAJNKHJIOB HA AHal-
KHJIAJIOMHHHHTHAPUAL H 0Jie(hHHEI;

6) ofpatHblfi IPOLECC ~— CUHTE3 AJMIOMHHHHTPHAJKHJIOB H3 IH-
KW AJIOMHEMATHAPUIOE K OJiehHHOB (THAPHJ aJIOMHHHA + 3 Mo~
nq oneduHa);

B) peakuHH oGMeHa, IPOTEKAIOLIMe B CMeCAX Pa3JNHYHBIX aJI0-
MHHHHOpPraHNYecKNX cOefHHeHHH WK B CMECSX C JAPYTHMH MeTass-
aZKWJaMH, a TakxKe B CMeCAX C ofllepHHAMM;

r) npucoefutenns x cesizam C=C.

Peaknun THoa 6 mnoapobHo paccMmatpuBalotes B mi. 1 (cm.
cTp. 7), a TaKKe paccMoTpeHbl B Gosee pannux paGotax [3]. Peak-
uusM THOoa e nocesiena ra. X (em. crp. 151), B koropoit 6yRyT
paccMOTPeHBl MPOLECCHl Pas3joXeHusi M OOMeHa, OTHECEHHble K TH-
naM a u 8. Ilps 370M clenyer cienaTb OrOBOPKY, 4TO MOXKHO JlOKa+
8aTh CyLLECTBOBaHHE JIBYX COBEpIICHHO PasNMYHEIX THUIOB peakiuil
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obMeHa, a uMeHHo ofMeH osiedNHAMKH H OOMEH aNKHJbLHEIMH TPyn-
namu. O6MeH ofiepHHAMH MMEET MecTo INPH cofieTaHHWH NPOIECCOE,
OTHOCAIIMMXCA K THNam a u 6, H, HAaRPOTHB, IPH 0OMeHe aNKUJILHBIMH
rpynnaMu MPOHCXOANT HENOCPEeACTBEHHBIE OOGMeH 3aMeCTHTeNsiMU
MeXAy pPasjJHYHEIMH MOJNEKYJaMH MeTaJJIOPTaHHYeCKHX coeJiHe-
HH.

PABHOBECHE PA3JIO)KEHHS:
TPHAJIKUJIAJTIOMUHUA T
> NHAJNKHJAJIIOMUHHATHAPH]L, 4- OJIEGHH

Ilpn cuHTe3e BEICIIMX ANIOMHHMHANKHIOB H3 H30GYTHJI&TIOMU-
HHEBBIX COEAMHEHUH K ojieuHOB, onucaHHoM B I IT (cM. cTp. 23),
yke OTMeyaJjloch, YTO TPYAHO HJH MOYTH HEBO3MOXKHO NOJYYHTh
KOHeuHble TPOAYKTH, COBepLIEHHO He COjlepxaiune ruapuioe. Ha-
NpHMep, 3T0 HMEJIO MeCTO B CaYyYasix ¢ a-AMH300yTUJIEHOM, TPHH3O-
6ytunenoM u KampenoM. OyeBHIHO, B 3THX CJydasiX peakumus 3a-

KaHYHMBanaCh YCTAaHOBJICHHEM pPAaBHOBECHSI ME€XAY JHAJKHIAINIOMU-

HHATHAPUAOM H ofieHHOM, C OAHOH CTOPOHE,, H aJIOMHHMHTDHAJ-
KujaoM — ¢ apyroil. Iloszxke, ¢ yrouHeHneM MeTOHOB OTKPHITHA H KO-
JIHUECTBEHHOIO ONPEIENICHHs] CONEPIKaHus cBsizell anMoMUuHi-—Boa0-
pon, Owblio HafizeHo, u4To 3TO fABJEHMe HOCHT Oonee ofbmuil xa-
pakTep, Hexenu npeaflonarann pasee. B cBaszu ¢ 3THM ObIIH IIpH-
TOTOBJIEHH MoJeJbHbie PaBHOBECHBlE CHCTEMBI, KOTOpPbie H3y4aJiH
6onee TIIATEILHO. -

HcxopHble anioMMEHeBble COEIHHEHHs NOJyYasH U3 a-AHH300Y-
Tanena (CHsz)sCCH,C(CHs) = CH,, koTtophlii B cBol0 ouepenb
OBl ToJTy4eH B YHCTOM COCTOSIHMH C cofiepkanneM Gosee 98% my-
TE€M TILATEJhHOH NeperocHKH TeXHH4YecKoro AMH300yTHJeHA Ha Ko-
Jgonke co 150 Tapenkamu. [lo meTony BEITECHEHHA W3 HETo HoJy-
yaerca Tph-(2,4,4-TpHMeTHNIIEHTH) -anoMiEKE. B Buge wHIuBH-
AYyaJibHOTO COeJHHEHHS JIETKO MOIKHO IOJYYHTD JIMLIb ABa- (2,4,4-1pu-
metunnentin) -amomunniiruapun [ (CH;s) sCCH2CH (CH;) CHglAlH.
OHn o6pasyercsl IIpH KUNAYEHAH H306YTHIIAJNIOMHHHEBLIX COEIHHEHHH
¢ HeGoJIBIIMM M36bITKOM JinM3oOyTunena. Kunsiuenve BegyT 5o Tex
nop, nokKa He GYZAET MOJHOCTBIO OTOTHAH H300YTHJIEH; 3aTeM Hempo-
pearnpoBaBiinii AMH300yTHIIEH OTTOHSIIOT W OCTATOK HArpeBaIOT B
BHICOKOM BakyyMe NpH TeMmnepatype 120° no moctosHHoro Beca.

Crnoxuee noayuutb  TpH-(2, 4, 4-TpUMETHINEHTII) -2AI0MHHHH
[ (CH3) sCCH,CH (CH;) CHglsAl. On 06pasyerca B KonuuecTBe 0KoJso
1% or konMyecTBa rUAPHIA, €CAN TOT e ONBIT NPOBOIHTL C GOMb-
UMM H3GBITKOM IHH300yTHIIEHA H 3aTeM HOJHOCThIO YAAJIATE THH30-
OyTuJieH B BHICOKOM BakyyMe IpH TeMmIepaTtype He Boime 40°,

Ilpn HarpeBaHMu (B 3aKpPHITHIX COCYAAX) AMAJIKUJIATIOMHHME-
ruipupa TouHo ¢ 1 MoseMm a-muKM300yTHIIEHA, ¢ OfHOH CTOPOHHI, H
TpHaJKHJIamoMHHHA Ao 100° — ¢ apyrod, ofe HCXOAHBIE CMeCH wye-
pe3 HEeCKOJbKO 4acoB 6YAYT coctosiTh M3 71—73 Mon..% TpHankun-
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amoMuuns 0 29—27 Mon. % AHAJIKHIAJIOMHHHATHIDHAA + OJeQHuH.
TakuM oGpa3oM paBHOBeCHe HOCTHraercsi ¢ 00€HX CTOPOH; CTeleHb
JHCCOUHALKK a ApH 9THX ycaoBuax pasHa 0,27-—0,29. C nosbiile-
HHEM TeMIlepaTyphl QHMCCOLHALHA HECKOJBKO YyCHIHBaercs, a mpH
oxJlaJIeHHH MPHHUMAaeT CBOI0 IEPBOHAUYANBHYIO Be/IHUAHY (raba. 1).

‘Tabruya 1

CreneHb AxccollHalu & TPH-(2, 4, 4-TpHMETHJlﬂeHTHJI)'-aJHOMHHHH
B SaBHCHMOCTH OT TeMmnepartyphi ¢

Harpesanne Oxnaxnenne
e e e e e e 80 100 120 100 80
G e o o o o o« 0,27 0,29 0,36 0,31 0,27

MpuMeyanne VsMmepeHHs MPOBOAMAH HA npobax M3 ORHON K Tof Xe 3arpyski.

Orciofa cliejlyeT, 4To 3aTpaTa SHEPrHH Ha AMCCOLHAIMIO PaBHA
4,75 Kraa. ’
[Tocse yCTaHOBIEHHS PaBHOBECHA GbLNIO MPOBEPEHC BJIHAHHE H3-
GuiTKa osepuna. Pesysnbrath npuBeieHbl B Ta6iL. 2.
Tabruga 2
CreneHb AHCCONHAUMM @ TPH-(2, 4, 4-TPHMETHINEHTHI)-2J10 MHHHSI

B 3aBHCHMOCTH oT u36bITKA oneduHa B peakumu (2, 40, 4-TpuUMeTHN-
nentun),AlH 4 a-guuzobytunen npu 100

Konuentpaund, |Mosgproe cooTHOIIEHHE, R,AIH, ¢
Homep omura monn Ayxz AIR.H : onedun KOnBIKE
1 0,81 1:1 024 0,30
2 0,86 1:1,35 0,18 0,21
3 0,87 1:1,96 0,086 0,10
4 0,75 1:80 0,007 0,009

ODprMevanue Jaa nonyuenus npHOAMSHTENBHO ONMHAKOBHIX KOHICHTpAUUi aMOMHHHS
K mpobaM NOBABASIH COOTRETCTEYIOUKE KOJMYECTBA KCHJOAA.

U3z ta6n. 2 BHAHO, YTC BBIIIEYKA3aHHHIH METON MOXHO IpHMe-
HATHL JJIS NOJIyueHHs MoYTH yHcToro Tpu-(2,4, 4-Tp UMETHJIMEHTHI ) =

aJIIOMHHHA.
Ecau ke IoJioXKeHHe paBHOBecHsl C caMoro HauaJja ycTaHaBJH-

BaeTcA B HYXHOM HAfpapJieHHH, TO, 4ro6bl YAAJAHTh CHAPHUA, JOCTAs
TOUEH 3HAUMTENBHO MeHbLHME H3OHTOK oneduna (1aba. 3).
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Tabruya 3

Crenenb puccouHauuu o TPH-(2-6YTHIOKTHI)-aMIOMHHHH B 3aHHCHMOCTH
oT H30bITKA oJeduHa B peaKiHH -

(2-6ytunoxtux)y AlH +4- 2-6ymunokres-1 npn 100°

KonnenTtpauusi, | MossipHOE COOTHOILIEHHE RnAIH,
Houmep onnira Monr Aljkz AIR,H : oncdunn MOLB/K2 o
1 0,48 1:1 0,080 0,14
2 0,48 1:1,35 0,0175 0,037
3 0,47 1:1,84 0,0064 0,014
4 048 1:2,8 0,0017 0,0036
5 0,46 1:4,6 0,001 0,002

Npumeyanue. Jlad nosysenns npuGANSHTENBHO OJHHAKOBHX KOHUEHTpaUMHl aMOMHHES
¥ npobe noGaBAfiu COOTBETCTBYIONUIHE KOJNM'UECTBA MOHAHA.

HeoxHpanueiM okasaloch BaHsiHUE pa30aBienns Ha paBHOBECHE,
Ecnn nponcxonsluit npotiecc HallKCATh YIPOLIEHHO

AlIR3; = HAIR, 4 Oxednn,

TO €ro MOXHO PacCMaTPHBATL KaK IIPoLeCcC, aHAJOTHYHBIH SJKTPO-
JUTHYECKOH JHCCOLHALUKK KHCJOTH, T. €. B OGINeM BHAe KaK peak-
LUIO THMA

A= B}C

Bansnne pasbapiieHHA [OJKHO B TAaKoM Cclyuae MOOYHHATHCSH
3aKoHY pa3s6asients OcTBanpa

o2

=9 =K

PapnoBecus cMeceil MAKCHMAJIBHO BO3MOXKHBIX KOHIEHTPAIMH He MO-
TYT CTPOTG NOAYHHATHLCA 3TOMY 3aKOoHY. OMHAKO H OTKJIOHEHHSI OT
HEero He JOJKHBI OBITH CJHIIKOM BEJNHKH. MoMKHO MPHHATH, YTo CO-
CTOSIHHE aJKWIbHBIX pagukasnoB Cg B XKHIKOH KOHLEHTPHPOBAHHO{
CHCTEME He JOJIKHO 3HAYMTENIhHO OTJIMYATHCS OT TOTG COCTOSHMS,
KOTOpoe HMeJia OBl CMech ITHJIANIOMHHHEREIX COelMHeHHH K rekcaHa
npH cootHowlennn 114 :252. D10, npaeaa, elile He «pa3GarJeHHBIH»
pacTBop, HO Bce ke OoJiee Pa3GamJieHHEH B OTHOIUEHMH OpraHHue-
CKH CBfI3AHHOTO AJIIOMMHHS, YeM KOHLEHTPHPOBAHHHIH TPHOKTHJI-
amoMunnii. EcaM cocTaBHTL PaBHOBECHYIO CHCTEMY H3 JHAJKHI-
aMIOMUBRUATHAPHAA H | Mossi onedwHa WM H3 BBICOKOIPOLEHTHOTO
TPHAJKANAJIOMHHKA K BCEe YBEJIHUHBAIOMIETOCA KOJMYECTBa HHAM(-
¢epeHTHOro yryieBofiopoga (KCHioJa, HOHAHA), TO BCKOpe BHIfC-
HseTcA, uTo pa3bapsieHHe OKasbiBaeT HE3HAYHTEJLHOE BJAHSHUE HA
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crenens mucconuannn. Kpueee A u B (puc. la u 6) noKaswBaloT
570 )15 ANIOMHHMATPHAJIKIJIOR, TIONYYEHHBIX U3 0-IAMH30CYTHIEHA H
2-6ymunoktena CgH;3C(CiHo) : CHy (nnMepa a-rekceHa, NoJyuen-
noro ¢ CgH sal B KauecTBe karanK3aTopa; NaHHble O NOJYYEHHBIX U3
HEr0 M300CLHIANIOMHHHCBBIX COSIMHEHHII NPHBENIEHE] HHXKE).

a ———0

08
a7
06
3
a5
04

031+

2 4 [ 8 o 12 4B 18
v, ajmons RR3*ALRH

Puc. 1. 3aBHCHMOCTb CTENEHH JHCCOLHMALMH ¢ allOMUHUATPHAMKH-

708, TIOAySEeHHHIX K3 IuHsoOyThieHa (2) u 2-GytHaokrtena-1(6) or

pasbaBleEus NO CPABHEHHIO ¢ KPHBLIMH JAsl PasMRUHEIX  THIOB

paBHOBECHBIX peakuui. Paz6aButes — KCHIOIL

ia(v) n3 “(0,5) aw K=u¥(l1—0a)-v,
ta(v) u3 o K=03{(1—a)+ v
1a () us %(0,5) MO K=e¢(l—o) - v

* “HafifeHo

ta(v) ©H3 (o,71) 7O K=d*f(1-—a) - v
ra(v) 43 %(o,71) T° K=o8)(1—a)® - v
ta(v) #s o ..y MO K=0o8{(1—a)* - v

B : eyapneno

Jlns cpaBHeHHs TIPHBENEHB! IMyHKTHPHEIE KDHBHIE, NOCTPOCHHLIE
[0 BeJHYHHAM, BHIUMCJEHHBIM ¥3 HAualbHLHIX COCTOfIHHE 1O 3aKOHY
pasGaenenns Ocreanbna (@, u 6,). Moxuo ckasaThb, 4T0 NoJloXKeHHe
060X paBHOBeCHH npu v = 5 B NePBOM MPHGIIKEHHH HE3ABHCHMO
oT pasbapsiennsi. O BIMSHUM HAQUANbHOH 3aTPATHl SHEPIHH HA NHC-
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COLMALKIO B KOHLEHTPHPOBAHHOH cucTeMe He MOxKeT OBITh pedm.
OTeeT cregyerT HCKAaTb B COOTHOIICHHSiX acCOUMALHUil yuacTBYIOMNX
B peakiul coejvHenuii amoMutus. [locne storo Heob6xomuMo HaHTH
npolieccH PA3JIOKEHHS, IIPH KOTOPBIX UMCJIO MOJIEKYJ MpH JHCCO-
LHaIH1 OCTaeTcsl HEM3MEeHHBIM HMJIH M3MEHAETCH HE3HAUHTENBHO.

AMOMUEMBTPHAJIKHIBI, ACCOLHALMA KOTOPBIX OblIa HCC/ienoBara
Jl0 cero BpeMEHH, OKa3aJluch (3a HCKJIOYEHHEM TPHH30MPOMKAJIo-
MuunA [4]) B GeH3oAbHBIX pacTBOpax NpH 3aMep3aHHM Io KpahHeii
Mepe aumcpaMu [4], uTo noaTBepKaaeTCA IOBTOPHBIMH OIIpellesie-
HHSIMH [Nl TPUSTHJIAJNIOMHHASI K TpH-H-GyTHnamomunus. MaMepes-
Hasl aBTOpaMH AaHHOU paboTHl CTeNeHb aCCONMANMH NPH CPABHUMDIX
YCJOBHAX INfl TPH-H-OKTHNAMIOMHHAS paBHa 1,7. QOuenupHo, y alo-
MuHUITPHANKHIOB  CKJOHHOCTb K  aBTOKOMILIEKCOOGPa30BaHHI0
YMeHBIIZeTCS € YBEJHYEHWEM JJIHHB 1ENH H-3aMECTHTeJEH.
rn. V peus mia o6 aHAJOCHUHOM fBJIEHHM NPH 06Pa30BaHHH KOM-
niekcoB ¢ NaF. Ecau e ana paccMaTpuBaeMblx COCQHHEHHH Mpesn-
MOJOXKHTb OJMHAKOBYIO CTelleHb A4cCOLMAalWH, To paccMOTpeHHe
paBHOBecHH

(AIR;), == (RyAlH); 42 Osedun,
(AIR;); === AIR, - RyAlH - Osedun

He npueefeT K wenH. Onnako nanee cienyeT UCXOMWTh H3 NBYX TO-
Joxenui: 1) aJOMUHHHTPHAJKWILL, Y4acTBYIOHME B HCCJIEdYEeMBIX
paBHOBeCHSIX, MOHOMOJIEKYJISIPHEL; 2) NDH OJHOBpeMeHHOM HAJIHUKK
TPHANKHJIANIOMAHAS H QHAJNKHJIANIOMHHHATHApPHAA CYyHIECTBYeT Oll-
pelieNieHHasi TEHREHIMs K TpEHMyNlecTBeHHOMYy o0pasoBaHuio cMe-
manHEX accouuaron THna RszAl - R;ATH. Torna peakuus

2R;Al 7—> R;3Al-R,AIH 4- Onebun

COOTBETCTBYeT CKa3aHHOMY Bhille. O6Ga NOJIOXKEHHS OKa3aslUCh Mpa-
BusbibiMu. OnpefiesieRHsi MOJIEKYJNAPHEIX BecOB TPHH3oGYyTHJIAMO-
MHHHA W Tpu-(2, 4, 4-TpUMEeTHJINEHTHI)-aJIOMHHHA B OeH3oJe mO
KPUOCKONUYECKOMY CHOCOGY Aajii MoOJIEKYJSPHEIE BeCa HCACCOLMH-
poBanHBIX coefmuHeHHi. JInf TpPHH30OYTHNANMIOMHHHA YyXKe paHee
HMeJsHch yKasanus o6 stom *. OueBniHO, Bce aMIOMHHHATPHANKHILI
C a-pa3BeTBJIEHHBIMH PafMKaJaMH He acCOUMHPOBAHH HJIM, Y4TO Be-
posiTHEE, ACCONMANMS HX BPAL JH MoxeT GbITH OGHapyXeHa (cM.
ctp. 95).

JinankunaJdioMAHMHATHA DAL, HANPOTHB, ACCONHHPOBAHEI HE3aBH-
cuMo ot ctpoennsi. CreneHp acconnanuu (OpH +5°) y AHaJkunasNo-
MUERITHADUAOB C HOPMaNBHBIMH panukaiamH (mo Cy) u y nunso-
6yTHnamoOMUHUITHAPUAA JocTUraer 3. ¥ coefHHEHWH C BHICIIMMH
o-pa3BeTBJICHHEIMH PajMKaJiaMH OHA efBa JH Gonee 2. Jna puunso-
GyTHaamOMHHMATHAPHAA B pacrinasienHoM ¢Qenantpene (~100°)
9Ta BeJIMUMHA paBHa ~2,5 (2—3Y%-Hblil pacTBOp), AJA BCeX NPYTUX

* Hanpumep, CJHIIKOM HH3Kast TeMmepatypa KuneHns u 60Jblloe pasiHide
B TEMnEpaTypaX KMHCHMSI DO CpaBHeHmIo ¢ 3dupartamn [3]
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coefiHeEN B (DeHAHTpeHe 5Ta BeNHuHHA (NpH OTHOCHTENBHO 607b-
LI1X OLIMGKAX TAKHX W3MepeHni) ocTaeTcs 6e3 H3MEHEHHU.

Ecnu B KauecTBe pacTBoputesia 6paTh oueHb Gnu3kuil no TOUKe
mnasnenns (+4°) k Oensoay TpHH300yTHIANIOMUHIMH, TO ONpene-
JICHHHH B HEM 3JeMeHTapHHI MOJIEKYTSAPHEI BEC AMK300YTHIANIO-
MUHHATHAPHAA COOTBETCTBYET HEICCOUHHPOBAHHOMY coeIHHEeHHIO.
D70 MOMKHO O6BACHUTHL (MPpUHUMAs BO BHHMAaHhe “yCTowmnocmuacco—
nuator Ao Temnepatypsl 100°) /nuils BTOpHIHOH accoluuannei, uc-
XOZSl M3 NMpeANouTHTENbHOro 00pa3oBanis CMEUIAHHEIX acCOLHaTOoR.
[pn npouecce

(RyAIH), 4 2R:Al —> 2(RyAlH - AlRg),

npo¥cxofsitleM NpH n30bITKe R:Al B KauecTBe PaCTBODHTEJst, YHCIIO
PACTBOPEHHBIX MOJIEKYJl APYroro BCIIECTBA PABHO KOJINYECTBY MOJIC-
Kya RoAIH. ‘

113 uamepenuii paBHOBecHil H M3 OTpEnEJIEHUA MOJIEeKYJISpHOLo
Beca OpraHHueCKHX COEIHHEHH aJIIOMHHMS BhITEKACT, Y10 HCCNenye-
Mble NPOLeCCH LOJKHBL HATH B COOTBETCTBHH C ypaBHEHHEM

IR, Al == RzAl-RAIH + Onedun,

ec/ jlaske 1 Oblia YCTaHOBJEHA HEKOTOpas 3aBHCHMOCTB paBHoBe-
cusi oT pasGaByiennus. JTO JIeTKO MOXHO 0GBACHATD TeM, YTo HApALRY
¢ BHILIENPHBELEHIION OCHOBHOH peakunen uier npouecc THNA

2R,Al =2 (R,AlH), -2 Onedun.

Jl;isi 3TOro paBHOBECHS C AAIBYMS MOJEKyJjaMH B JieBOfl yacTu ypas-
HeHHs ¥ TPeMsA B IPaBoil JOMKHO OBITE CApaBeIHBO BhIparKenHe

@31 —ayt-v =K

[lpennmonaraeMble 3HAYEHHs 0, BEIUHCJICHHHE I3 HayaJkHOTO
sHAYeHHsA BeJHUNHB a (TpH BEICOKOH KOHIIEHTPAIVH), NPH yBEJIHUH-
BajoleMcsl pa3BaBIeHHH COOTBETCTBYIOT KpHBHIM d H 6, ua puc. la

6. :
! OueBHIHO, HE CAyuaiiHo, UTo ISt TPHAJIKHIAJIOMHHHA, M0y deH:
Horo u3 auuscOyTHieHa u ob6nanaioulero BLICOKO#l CTEMeHbI0 NUCCOo-
LHAlHH, BIMsiHHe pasbapjieHus BHIPAKEHO CHJILHCE, UeM LA coeln-
HEHHUH, HMCIOIMX HH3KYIO CTelleHb AUCCOUHALHH. Bo BTOpoM ciydae
IpH HAYAJNLHOA KOHUEHTPALMH Ha 1 MoJb FHApHIHOrO BOACPOAZ B
cMecH npHXoguTCs B 2,5 pasa GoJiblue MOJEKYJ TpHAJKHIANIOMA~
uns, ueM B TMepsoM. Ilo3ToMy BO BTOPOM C/VHae (R2A1H); urpaer
GoJIbHIYIO POJIb NIO CPABHEHHIO C (RaAl - R;AlH), ueM B mepBoM. bo-
Jiee TOUHbIA pacueT I0Ka3aJ, YTO BEJHYMHEL, MOJYUEHHLIE B pe3yib-
TaTe H3MepeHHE, AJNA NPOH3BOAHBIX nuhzobyThieHa (kpupasa A Ha
prc. 1, @), Jyuie BCero OTBeualor COOTHONIEHHIO UYHC/Ia MOJIeKYJ1
cJeBa M CIpaBa OT 3HAKa PaBEHCTBA, PaBHOMY 4:5 (kpuBas as
win o = const Ha puc. 1,@), npyrue (kpupas b ua puc. 1,6) —
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COOTHOIIEHHIO 1:1 (kpuBas 63 mmm a = const, na puc. 1, 6). [lep-
BhIH caiyyail MOXHO BHIP23UTH CYMMAapHLIM yPaBHEHHEM

4AIR; T== (RyAlH), 4 (R,AIH - AIR;) + 3 Onedum,

Io KOTOpOMY 06a Ipollecca HTpaloT OHHAKOBYIO POib.

IMocne wccnenoBanns BnusiHUSL BHEIWHKX (PaKTOpoB GbLIO npose-
PEHO BJIMsiHMe Ha [0JIOXKEHMe DAaBHOBECHS NPHPOAb! AJKHILHBIX pa-
JUKaJioB Ha NPHMepe coeuHenni aNlOMHHUS, MOJYYEHHBIX U3 [eJIOr0
pAfa a-pa3eeTBiIEHHBIX OJieuHoB. Mavepenns npoussopmiuch Ha
CMecsX | MoJb [HaJKuATHApHAAa + 1 Mosn oslepMHa B KCHJIOJe
(IIEH TNOYTH PaBHBIX KOHUeHTpauusx). JIume TpuuaoByTunamomu-
Huil OB uccaefoBaH B foJee KOHLEHTPHPOBAHHOM COCTOSHHH
B 1abu. 4 npusefens pe3ynbTaTH 5THX H3MepeHuUHn. '

Tabaruya 4

3aBHCHMOCTh CTENeHH AMCCONMALMH AMOMHHHATPHAIKHIOR
(npu 100°) OT CTPOEHHS ANKHJILHOFO PagHKaia

HOM: pa Hcxonubift mpofykT K;)::;j;lﬂ ’fﬂ;ﬁgﬂ’ a
1 a~-MEeTHIACTHPOA - « & & v v v v o« o . . 0,82 0,01
2 Mobytumen . . . . . ... .. ... . 5,00 0,12
3 2-d1ugrexcen-19 . , . . . C e 0,87 0:09
4 2-Bytunokren-1% . . . . . . e e ();90 0,13
5 2-Texkcuagenen-1® . . . .. ... ... 0,71 0,11
6 2-Homnatpugenen-12» . . . . . . . ... 0,97 0,11
7 | o-Mlumsobyrunen . . . . . . . . . .. .. 0,81 0,30
8 f-Muwen . .. ... ... ....... 0,73 0,32
9 | Kampen . ....... e 0,65 0,46

2) ﬂHMEpH a—ﬁy'reHa, @-FeKCeHa, ¢-OKTEeHA M a-YHNCIeHa, toJiydeHHHE N0 cxeMe
R—CH=CH, R—C—CH,
v ——s ]
R—CH=CH, R—CH,~CH,
€ amoMHHEfanKNIaMH B KayecTse KaTaAu3aTOpPOB.

Takum 06pasoM, CywiecTBYeT onpenesieHHass 3aBHCHMOCTh TOJO-
KEHHS! PAaBHOBECHS! OT CTPYKTYDHI, Ype3BhIYafiHoO MaJa TeHIeHIUS
K JHCCOLMANMH Yy TPHAJKHUJIAJIOMHHHSA, NOJYUYEHHOrO H3 o-MEeTHJ-
crupona CeHsC(CHs) = CHa. IMTh ncc/ienoBaHHBIX AJIOMUHHETPH-
AJIKMJIOB, TOJIYYeHHBIX M3 KH300yTHJeHa, H JHMEPHBIX q-OJie(hHHOB
BeayT celsi B npejenax ollMGOK SKCNEePUMEHTOR NOYTH COBEPLIEHHO
onrHakoBo. Bo BeakoM ciyuae, nas TPH- (2-3THIPEKCHI) -2 TIOMHHAS!
BEJIMUKMHA o HECKOJIBKO HMXKE, YeM JJIsl BBEICHIHX rOMOJOroB. BoJib-
uias cTeneHb pasBeTBJICHUA TPHAJIKHJIANIOMUHHSA, TOJYYEHHOTO H3
JAMM300YTHIIEHA, TNPHBOAHT K PE3KOMY IOBHILIEHWIO 3HAUYEHWs g —
ot 0,11 no 0,30. Hakomen, amoMHHMATPHANKHAB ¢ pagHKalaMi
SKpPaHHDOBAHHEIX TEPNEHOEHX YIJIEBOAOPOJAOB OKa3aliich ocoGeliHo
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HeycToiuMBEIMH. CHJIbHEE BCero AMCCOLMMDYET TPHAJKUJIAMIOMHHHA
u3 kamdena (go 45%!).

OueHb TPYAHO, €CH BOOOIle BO3MOXKHO, NONYYHTh AJIOMHHHH-
TPHAJIKHIIBL B YHCTOM BHJE. YCTAHOBJICHHE PABHOBECHs IPOHUCXOIHT
B PacCMOTPEHHBIX Bhillle Clyuasix yxe mpu 50° HOBOJTBHO GLICTPO.
Ecan oneduHbl HMEIOT BBICOKYIO TeMNEpaTypy KHIeEHH:, TO Aaxe H
B CaMOM BHICOKOM BaKyyMe BLLAEJNHTH YHCThle AJIOMHHHATPHAIKHIILI
He yaaercs. PesynsTat MoxkeT GEITh YJyullled ¢ IOMOLUBIO HEIpe-
PBIBHOI [UIEHOYHOHR JMCTHJUIALKMH, HO HeCyLIeCTBeHHO. 3TOT BRIBOA
clleaH CHauaja JIUib IS AJIOMHHUHTPHANIKWIOB C 2-pa3BCTBJIEH-
HBIMH TepBHuHbIMH pagukanamu. Camo coGoil pasyMmeercs, 4TO CO-
OTHOIleHNst GoJsice GNATCIPUATHH y CcoefutieHHii C HOPMaJbHBIMU
AJKWIbHLIMH paavKajiaMi y alloMHHHA.

V anoMHHHEBHIX COeAMHEHHH KaM¢eHa paBHOBecHOe colepia-
HUe THAPUAA HACTOJNBKO BENUKO, YTO €ro OY€Hb JIeTKo BHIAEJHTD,
TAK KaK 3TOT PHAPHJ XOPOLIO KPHCTAJIM3yeTcl M IJIaBHTCS [PH
CPAaBHUTEJLHO BHICOKOH TeMneparype.

B OCHOBHOM TaKHe 3K COOTHOLIEHHsl, HO IPH 3HAUNTEJILHO MEeHb-
uiefl TeHAEHIHM K JUcconManyy, Kotopaf Oblna JoKasaHa Ans Co-
emuuennii amomusna tuna (RR'CHCHz):Al, ponxuel GeTh Y adio-
MHHHITPHANKHJIOB C IIePBHYHBIMH, HE Pa3BETBJICHHLIMH B @-IOJOXKe-
HHH pafguKaliaMd, T. e. B IEPBYIO ouepelb ¥y aJIOMUHMH-H-2JIKHIIOB.
Takue HCCJeNOBAHHA MNPOBOJHIHMCE, 06 MX pesyabrarax Gyner
cooflieHo HUXKe. B OTNENBHEIX CIyuaaX MOMKHO OXKHJAATb OTKJOHE-
HMSl, TaK Kak rpeiliojlaraeMoe COCTOfIHHE PABHOBECH: CJENYeT BBI-
pa3uTh ypaBHEHHEM

(AIR;), == (RpAlH - AIR;) - Onedun,

Y, ClielOBAaTe]bHO, BIMsSHHE pa3GaBjeHHs HA NHCCOLMANHIO NOJMKHO
GEITh CHJIBHEE, YeM NPH PeaKIHH
2A1R; == (R AlIH - AIR;) 4 Onedun.

PABHOBECHE BBITECHEHHA

PaccMoTpEeHHEIE TONBKO YTO PABHOBECHS] AMCCOUHANMH JIOJIKHLI
B NPHCYTCTBUHM BTOPOro oOJlepHHA COOTBETCTBOBATL PAaBHOBECHSM

BBHITECHEHHA

K
al-Aman ()~ Onedun () T—= Onedun (/I)‘ + al-Amcun (1)

Ouxedun (I) - alﬂ + Oazeduu ().

Camo coGoli pasyMeercs, 4To B NpPHBEAEHHOM 3J€Chb YIPOLICHHOM
BHIDaKeHHH 004 TMAPHAHBIX PaBHOBeCHs CJEJ0BAJo GEl BHIPA3HTH
KakK

Ky
al-Anpknn (f) «—= alH -} Osednn (1)
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HJIH
K.
al-Amkun (i) == alH 4 Onedunr (II),

n toraa K,= K, :K,. llenecoo6pasio paccmaTphsaTh amioMHHKf-
AJIKUJIEL NPOCTO Kak coefugeHHs ,,alH* ¢ onepunamu. Muorue siB-
JICHNS] — O HEKOTOPBIX M3 HHX yxkKe OBUIO CKa3aHO BhILIE — YKAa3Hl-
BalOT Ha TO, YTO CPOACTBO OJe(pMHOB K THAPHAHOH CBS3H aJIOMHHHS
YMeHBIIAeTCs B CJelYIOLIeM IopsfiKe:

CngcHg >R—‘CH:CH2 >R2C:CH2.

Onedunnel ¢ pacnonoxenneM JBofiHo#H CBA3H B cepenvHe IENH,
BKJIIOYAsA HHK/HYECKHE OJIEQUHB, 0KA He MOrYT OHITh OTHECEHL! K
atoMy pany. Ilpu paccMorpenun storo pana cienyer 3aMeTUTh, YTO.
Hponecchl, KoTopble BBIP aKeHbl POCTO KaK

»alH* 4 Oasebun —-» al-Aaxun,

B NefICTBHTENLHOCTH OUEHb CJIOXHHL N0 NPHPOLE H NPOTeKaloT clie-
AYIOIIHM O6pasoM:

C_H,
Ym [(CaHont )2 AlH]y —> (CyHyp4 ), AIH —2-225
Monomep

—> (CpHzpq)s Al — Yp [(CiHzny s AL,

(m ¥ p — crenenp acconuauun).

ST0 3HAUMT, UTO CHAYasa 3aTPayuBaeTCs IHEPTUs Ha paciuemnJie-

HHE aCCONMMPOBAHHBIX MOJIEKYJ JHAJKHIAMOMHHHBTHIPHAA, a 3a-
T€M BEIIEJISIETCS SHEPTHA NPHCOeIHHeHUs oMeHHA W SHEPrHs acco-
IHalil TpHANKHAAMOMHEEMS. Ecan nocnennsas — kak y npakruuecky
‘He acCOUMHPOBAHHOTO TPHANKHJANOMHHHS C -DA3BETBJCHHEIM pa-
AnKajoM — paBHa HyJIIO, TO PA3HOCTh SHEPTHHl MexAy HauajibHbiM
¥ KOHEUHBIM COCTOSIHHSIMH Ja)<e MpH OJMHAKOBOI SHEPTHH PHCOENH-
HeHHA ole(uHa MeHbINE, YeM Ta e PA3HOCTh AJA accolHHpoBaH-
" HEIX KOHEUHBIX NPOAYKTOB. HesHauntenbHas IIPOYHOCTL CBA3H He-
CHMMETPHUHO IH3aMelleHHoro sthiena ¢ alH ckopee scero oGycio-
BJICHA HENOCTATOYHOH CNOCOGHOCTBIO COOTEETCTBYIOLIMX AJIOMHHHUI~
TPHANKHIIOB K acconmauun. ITpusenmeHnblii BBHILe «pAg CpoxcTBa»
CleflyeT NOSTOMY paccCMaTpHBATh CKOPee ¢ TOUKH 3PEHHA cyMMap-
HOro BHeIlHer0o 3¢(eKTa; o BeSuuyHHe CPOACTBA B HOEANbHON CH-
CTeMe, cBo0ofHOH OT BCAKOD accOMMANHH, OH HHUYEro He' TOBOPHT
B Takux cucTeMax pasanuus B cpoJcTBe HEONHHAKOBLIX THIOB ‘one
¢unos no oteomenuo x alH GeLTH 6B, HeCOMHEHHO, MeHee APKt
BHIPAJKEHHI,

Ecin onepnubl, yuactsyrowme B paBHOBecHU, UMeIOT OJIHH2KOoBoe
CTPOEHHE, TO KOHCTAHTHl DABHOBECHS C ONpeNe/eHHbIMHU orpaHnue-
HHAMH, IIpeICTaBJeHHbIMU B Ta6i. 4, GYAYT GJIH3KU K efuHHIE. DTo
lipeanosioxente OBJIO NpOBEPEHO SKCIEPHMEHTANLHO W HOATBEp-~
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KIEHO JUlsi CHCTEMBI, COCTOSIeH M3 BEICIIETO TPH-H-AJKHIATIOMH-
HNfl, TPUOPORKIANIOMUHESA, TNPONHJIEHA W BHICHIEro H-u-OJedHHA.
ST1OoT ONHIT GyfeT paccMoTpeH B AaJibHeEfilleM B CBASH © ApYTHMH
Bonpocami. Koncranra paerosecusi (npu +20°) paena 0,88.

Bonbmuit mHTEpec npencraBaseT HccliefOBaHUE CHCTEM c IBYMS
Pa3JMYHEIMH THIIAMH OJIeHHOB, T. €. KOJHYECTBEHHOE CPaBHEH#e
CPOACTEA pa3NuNbIX 0JeDHHOB K aMIOMHHUETHApKAHON cBA3u. Cai-
3aHHBIE C 3THM IpOGJeEMH ONSITL-TAKH He Tak Mpoctsl. [lpu pac-
CMOTPEHHH PaBHOReCHi LeIeCO06Pa3HO CUHTATh, KAK YKA3aHO BHILE,
al = 'f3Al. 310 coBeplleHHO BepHO AJIS CHCTEMB C.H,;, RCH=CH,,
alCeHs, alCH.CH,R, Tak Kak BXofsimie B HHX aJIOMHHHHAANKHIL
MMEIT O/INHAKOBYIO CTellelb accolManuH. ONHAKO B CHCTEMax, co-
Jepxamux 3THEH, He TaK JIeTKO MCCIE0BATH PABHOBECHE OIEIT=
HbIM nyTeM. [Tostomy ¢ aToll ToukM 3penns apTopaMu cTaThy NOA0G-
HBIE CHCTEMB! elile He o6paGoTanbl. .

B skcnepnmentammunoM oTnollenun Gosee GAArOnpHATHBEIME SIB-
JIFIOTCS paBHOBECHHIE CMeCH, 006Pa30BAaHHEIE MOHOAJKHJISTHIICHOM,
HECHMMETPHYHBIM JHANKWISTHIEHOM H COOTBETCTBYIOMIAMH COEIH-
HEHWSIMH aJIOMHHMS, HO KaK pas B S5TOM CJiydae KOJIHUECTBEHHOE.
Onpegesieliie SHAUEHHs] PABHOBECHS CBF33HO C HEKOTOPHIMH OCJOMK-
nenusiMu. OGllee ypaBHCHUe peaKIiHy

al-Anxua (1) 4 Oneun (I) 7= Oneduu M) 4 al-Anxun (D)

CMPABEIUIHBO JIHUIL B TOM CJyuae, eC/IH NOBEJEHHE AOMHUBHAOpra-
HHYECKHX COEJMHEHHH aJUINTHEHO, T. €. CBOMCTBA CHCTEMB! onpesie-
JIAIOTCA CYMMOH CBOHCTB BCeX aTOMOB BOAOPOJA ¥ aJKHJIBHBIX
TPYIN, CBASAHAEIX C AJIOMHHHEM. DTO NPAaBWIBHO MOCTONILKY, NO-
CKOJBKY (Gosiee nogpoGHO oM. cTp. 94) B cMecsix Pa3JIMUHEIX aJI10-,
MUHMATPUAAKHIOB € HACBHIUEHHHIMH aAJKHJIBbHBIMH TpynnaMu, He-
COMHEHHO, IpeoGJafiaeT COCTOSIHHE IOJIHORQ (cratucThyeckoro) o6-
MeHa ankMnbHBIMK rpynnamu. Ho, ogHako, 310 usBectHo eme Heon-
PE/le/IeHHo, Tak KaK amoMuHuiitpuankmibl tina (RR'CHCH,),Al
NPCHMYIIECTBEHHO MOHOMOJIEKYJIAPHEL, a AJIOMHHUHATPHAJKUIIL TH-
na (RCH:CH,)3;Al GuMonexkynsipebl m cooTHoMmEHHS accouuanuii
COEIMHEHHH CMeHIaHHOTO TUIa (koTOpBle He CTAGUIBLHLI caMe o
ceﬁe) (RR’CHCHQ) 2A1CH2CH2R H RRICHCHzAl (CHzCHgR) 2-
MeXy CoGof M C HMCXONHBHIMH COENMHEHWSIMH elle HegoCTATOUHO
usyuenbl (cM. T IX, crp. 147). Takum oGpasoM, ecu B o6MennoM
PaBHOBeCHH yuacTBYioT oneguibl THnoB RRC = CHy; u RCH = CH,
BMECT€ C COOTBETCTBYIONHMH COEANHEHHSMH AJIIOMHHHKS, TO COOTHO-
LUCHHS ACCOUMHPOBAHHELX MOJIEKYJl H3MEHSIOTCA M NPOCTOE PacCu-
TaHHOE HA YC/IOBHO-ORHOBAJIHTHLIH aJIOMHHHE COOTHOIIGHHE He
ABJIAETCA TOUHEIM

K _ o [Oaednu ()] - [al-Anxun (II)]
Ke = [Oneduu (D] - [al-Amcun ()] °

6 3ax. 2658,
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Hecmorps Ha 310, OHO npHemiieMo, ecjid MPHMEHATH ero ¢ Heo6xo-
AHNMBIMH OTrOBOPKaMH.

Eciu orpaHMYuTLCSl PacCMOTPEHHEM OTHOCHTENLHO KOHIeHTpPH-
POBaHHEIX CHCTEM B IpejleNlaX aHaJIOTHYHLIX MOJIIpHOCTeH, T BjUsi-
HHsl CTenmeHH pa3CaBjieHHss HAa XOJA DeakilHH, KOTOpHle 3aBUCAT OT
H3MeHeHHH CTeneH: acCONHaIH aTIOMAHUATPHANKIIOB (C HOPMaJib-
HEIMM 2JKHJIBHEIME PajliKajlaMi) H KOTOPbIC MO3TOMY IeHRCTBOBaJH
65l OJIHOCTOPOHHE, Bpsil Jiu MOFYT GBITh OOHapyXeHbl. Ho Tak Kak,
c Ipyro# CTOPOHBI, BaKHefllllHe peaKIUMH aAJIOMUHHATPUAJKUIIOR
[IPOHCXOJSAT B KOHIEHTPHPOBAHHBIX CHCTEMAax U Ha -OCHOBaHHH H3Me-
peHuii DaBHOBECHSI MOXKHO MOJIyYHTb yKasaHus s uesiecoo6pasHoii
HOCTAHOBKH OMLITOB TpenapaTHBHOrO Xapakrepa, TO TakHe H3Mepe-
HHS 11es1ecoo0pa3Ho NPOM3BOJUTD JlaXke HCXOAA M3 yKa3aHHbIX BHILIe
(DUKTHBHBIX TIPEANOCHIOK. Bo BcsikoM ciyyae, ClefiyeT BCeria mo-
MHUTb, 4TO BECh METOJl MCCHeJOBaHHS SIBJSETCH MPUOIHXKEeHHBIM.

ITocne pasbsAcHenusl OCHOBHBIX NPEANOCHUIOK clefyer nonpoG-
Hee PacCMOTPeTh MPOBe/leHHble aBTOPAMH H3MEPEHHsT DaBHOBeCUi B
ABYX CHCTEMaX THIA MOHOAJIKMJSTHJIEH — HECHMMETPHUHDBIH Jnaj-
KHJA3TUJIEH — TPH-H- AJIKUJIAJIOMUHNH — TPHU30AJKHJIaJIOMHHHIL

a) Cucrema H-g-OKTeH — 2-9THJITeKCeH-1 — H-OKTHJIAJIOMHHHI —
2-9THITeKCHJI-aJIOMHHMHA

Sta cucreMa oueHb yN06HA, TaK KaK NO3BoJIsieT M3yYHTh PaBHO-
BeCHe C yuacTHeM OJeHHOB, Kumsinux okono 120°, u TaK Kak o6a
oJepHHa WMEIOT NPAKTUYeCKH ONMHAKOBYIO TOYKY KUMEHHS TpH OT-
rosKe, pasHoBecHe He Hapyllaercs. llanee, o6a oJeduna ovedb
Jerko MoryT OblTh omnpejlejieHEl B COBMECTHOM INIPHCYTCTBHH € MO-
MoLIBK0 HH(PPAKPAaCHOH CIIEKTPOMETPHH.

Bulin npoBefieHsl NBa CPAaBHUTENbHBIX ONbTa. B mepsoMm ombiTe
Tpu-r-okTHAanoMUERE (0,12 MOJIsl) KMNSTWIM € YHCTBIM 2-3THJI-
rekcerom-1, C4Ho (CoHs) C=CH: (1,8 Moas); BO BTOpOM — TpH-
(2-sTuarekcun)-amomunuii (0,12 monst) —co cMecblo U3 2-3THJ-
rekcena (1,44 mons) u #-a-okrena CgH;sCH=CH: (0,36 mons1). M3
npHEBeJleHHBIX JaHHBX BHAHO, yTo OObliee KOJIHYECTBO onedUHOB "
CBSI3aHHBIX C aJIOMHHHEM aJKHJIOB C TNpSMOH M Pa3BeTBJEHHON
penbio B 060MX ONBITAX COBepLIEHHO OMHAKOBO. flcHO, uTO B mep-
BOM ONLITE KOHLEHTpallusl H-0-OKTeHA B CMeCH yBeauyusaerca ot 0
Jl0 onpefleleHHOii KoHeunoH BeanyuHbl. Bo BTOpOM — NO/IKHa CHH-
3UTHCA OT MAKCHMalbHOH BeJUUHHE B Hayaje oNbiTa 0 TaKOH Xe
KOHeYHOH BelnuHHBl. DTO MOXKHO OYEHb JIerKo NpocnefUTh, OT6upas
HeGoJblLKe Tpo6H M3 (GJerMbl H HCCeAys ¢ NoMollibio unpaxpac-
Hoit cniekTpomerpun. Ha puc. 2 noka3aHbl pesysbTaThl 3THX ONLITOB.
Kpusbie HeficTBUTEJbHO NOATBEDAHTM OXHAAeMBIH XOJ mpoiecca.

PaBHOBecHasi KOHLEHTpallusl H-u-ojieuHa C NpsAMOE Ienbio co-
crapaser npumepHo 0,25—0,30 moav/a, 1. e. B cpeanem 0,27 moss/a,
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K nell mM0oxHO- Gbl10 Gbl NpupaBHATh KOHIEHTpauuo [al-uzo-CgH,ql,
ecsin Obl 32 BpeMsl KMIIsiueHUs B Teuenue 6—7 yac. npu 120° B cMecH,
KpOME YCTAHOBJIEHHS] PABHOBECHS, HHYEro He H3MeHuJoch. OnHako
OKa3alloch, YTO 3TO He TaK. B ycnoBusix peakuuu a-osedunb mpo-
SIBJIAIIOT 3aMETIYIO CKJIOHHOCTD K JAMMEpPU3aluy

2CH,3CH.—CH, —» (CgH\3) (CgH,;) C=CH,.

Ilumep e He MOXeT ObITb OGHADYXKEH PH TOMOLIM HH(pPAKPACHOI
CIEKTPOCKONMHH, TaK KAK OH HE OTJIHYHM OT 2-3THirekceHa-1, uMero-
Ilero aHajoOTHUHY10 CTPYKTypy. Kpome toro, B neGoabluoMm Koside-
CTBE MOJIeKyJ osieQMHa MPOMCXOAUT MeperpynnupoBKa ¢ mepeMellle-
HUeM NBOiHOK cBA3d. IT03TOMY B ONHCAHHBIX ONMEITax C AOCTATOYHOH
TOUHOCTBIO ONpPENesieHbl TOJMBKO Hello-
CPEJCTBEHEO H3MCPEeHHBIE KOHIeHTpa-
IIHU [H-Cng(;] %4 [MSO-CgHIs] HJIH
[o6muit u30-0onedun], HO He H3BECTHH
KoHuenrtpauuu [al-#-CgH;7] u [al-uso-
Cgly7], KotOpLic mMoryT GmuITh ompefie-
JIEHB! JIMIIL KOCBEHHBIM NyTeM. BBy
ITOr0 NMOKa3aHHBIE Ha DUC. 2 pe3ylib-
TATH ONMLITOB SABJISIIOTCA JIOKA3aresb-
CTBOM TOlO, 4YTO PpAaBHUBECHe MO- )
KeT OHITh JAOCTHTHYTO JBYMsL ITy- x
AV 12354567808
UroGsl nmosyudts npaBUsbHOE 3HA- Bpems wacu
YeHHe KOHCTAHTH DPABHOBECHS, CJie-
JYeT ONPCHEJNHTh KOHLEHTpamuu co- Pre. 2. PaBuobecne mexny #-ok-
e[HHEeHUH AJIOMHHMS, HENOCPeNCTBeH- ggg?;’e';ém2:"}‘{;‘“:“2?}"‘1’;"] Jz
HO YHACTBYIOIIHX B peakiun. Tak KaK  amepmann b msanncnmlgc:;mg;
oflasi  KOHUEHTPAlMsl  ANOMHHUS, noswmenns (/) ¥ NOHmKeHHs (2)
CBA3&HHOIC C OpPraHuYecKUMH panga- KOHLEHTPAUHH H-G-OKTEHA.
KajaMy, H3BeCTHAa, TO BCE CBOMUTCS] MHswenenwe womuentpaunn n-okrena-l.
K ONPEfeNeHHIO KOJMYECTBEHHOTO CO- (o wons Ay (et i CiCHet
OTHOINEHHS CONEPKAHHA ANKHJAbHBIX 2 L4 momn CH, (CH)C : CHy+
r . 40,36 wmonn  #-o-CiHy}-0,12 monn
Tpynn ¢ [HpsIMOW M PasBeTBJEHHOH AICH.CH (CH,) CH,ls.
lenbio y anoMmunus. Jljgs stoll menan
nocne ycTaHoBJIeHHsT paBHOBecHs NPu 120° u3bHTOK OneuuoB Che-
AyeT yAasuTh B BLICOKOM BaKyyMe NnpH HauGoJee HH3KOH TeMIepa-
Type 30—40° (mpu 3TOM He NPOMCXOMHT OTWENNeHusi ojeduHa) H
8aTeM THIPOJM3OBATh OCTaBMiCs ajxunaniomunuil. [osyuennyio
CMECh H-OKTaHa U 2-MeTHJTeNTaHa MOXKHO JIErKO MpOaHaJu3HpPOBATD
NpH NOMOIUM rasoBoii Xpomarorpagpuu. OKaszanoch, .UTo PaBHOBEC-
HOH cMecn C cooTHOIeHneM oneuHoB [H-CsHyel : [u80-CsHigl=1: 19
(o namHbIM HCCNeNOBaHHs HMHQPAKPaCHOTO CIIEKTpa) COOTBET=
CTBOBasO COOTHOLIEHHEe TNapadWHOB B mNPOAYKTaX THAPONH3a
[1-CsHig] : [us0-CsHisl = 2:1 (mo gamHBIM rasosoil Xpomatorpagun).
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Orcio/la KOHCTaHTa PaBHOBECHS]

__ [al-#-CgH,4] [uao-OKTeHj =38
~ Tal-uao-CgH ;] [#-Okren]

K

IMpoBecTn NpoBepKy 5TOl BEJIHYHHBEI IyTCM ‘H3MEPEHHUIl B HCCHenye-
moii cucteme psga Cg NpH OPYrUX HCXOJHBIX KOHUEHTpanuaXx He
66110 BO3MOXKHOCTH. ECiH yMeHBIIaTb KOHLEHTPALHUIO AJNIOMWHHe-
BOTO COe[MHeHHsI W H-OKTeHa, TO omnpejejleHHe H-OKTeHa B MPHCYT-
CTBHU GOJBINOTO KOJMHUECTBA 2-3THJIFEKCeHa C MOMOIbIo HHdpakpac-
Ho#1 cllekTpocKonuHu GyneT HeTOUHO; eC/n XKe UATH OOPaTHEIM TyTeM,
TO CHJIBIO MellaeT AuMepH3alus H-oxTeHa. ONMHCAaHHDIA 31€Ch ONbIT
ABJISETCSl €IHHCTBEHHO BO3MOMKHBIM KOMIIPOMHUCCOM.

Jlns toro uToGH Bce ke TPOBEPHTH Pe3yJbTaT KaKUM-THOO fre-
3aBHCUMBIM cTlocoGom, Obla HCCNefoBaHa Apyras CUCTeMa 3TOro
pofla C NOMOIbIO HECKOBKO H3MeHeHHOIl MEeTONHKH.

6) Cucrema usorekcajeuen (2-rekcusjenes-1) — mponuaex —
M20TeKCaieLANANIOMHHHH — NPONBAaNIOMHHIA

Ecnu uepes cmech u3o-oaeduHa THNA R:C=CH, ¢ cootBeT-
CTBYIOLIMM AJIKHJAJIOMHHUEM NpH NOAXOJslled Temmeparype W npi
NOCTOSAIHHOM [2BJEHWH CO3AAaTh HUPKYJALHIO MPONHJIeHa, TO MPOIH-
JleH morJiouiaercss U obpasyercsa cBoGOAHBIE u30-onedHH. DTOT Mpo-
LecC HJeT A0 TeX IOP, MOKA He YCTAHOBHTCS paBHOBECHe 3aMcUIe-
HHA, YTO JIerKo Onpefie/luTh N0 NPEKpalleHuio MOTJIOUIEHHS MPOITH-
neHa. O6pa3zoBaBuMiics MPONKJIAJIOMHHHE OmpenensieTcs, ¢ OXHOH
CTOPOHH], 110 KOAMYECTBY MOTJOLIEHHOre NponujeHa, ¢ APyroi — mno
KonuyecTBy cBOGOAHOre nponana, obpasyiolllerocsi NP THAPOJIH3e
peakuuoHHoil cMecH. KomlleHTpanus nponujieHa COOTBETCTBYET ero
pPacTBOPHMOCTH B 430-0jie(pUHE IIpH TeMIlepatype peakiHH (paBHO-
BecHasi cMecCh mpefcTaBJsieT co6of B OCHOBHOM u30-o/ieHH); KOH-
UeHTpaIUsl OCTaJbHHX KOMIOHeHTOB MokeT OBITh JIErKO BBIUHCAEHA
U3 sTHx Hanubix. Lledecoobpasuo BHOHpaTh TaKoll uso-oneduH, y
KOTOPOIo TOYKa KHIIEHHSi HAaCTOJbKO BHICOKA, YTO YNPYroCThiO €ro
napos NPH TeMnepaType peaklMH MOXKHO npeneOpeub. [loaxoasuium
spasiercst 2-rekcunpelien-1 (numepuniii a-oxten). Ilosyyennas Ta-
KM o6pa3oM paBHOBeCHasi CMeCh HMeeT clIeNykolluii cocTas (B Mo-
nax):

lMponuaea . . . « . » « » 00223
Hsorekcanened . . . . . . 0,807

Nponunamomunui * . . . . . 0,0838
Hsorekcagenuaamomunuii * . . 0,085

Koncranta parHoBecus
K— [al—C3H,] - [230-C,sHs,] — 36.
[al-u30-C gHgs] - [CsHe)

* Jxpupaneut (s Al),
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INpaxkTuuecku 3T0 Ta Xe BeJduUHHa, KoTopas Owuia HaligeHa AJs co-
BeplieHHO HHOH cucteMbl H-Cg/u30-Cg. TT03TOMY MOXHO CKa3ath, UTO
JUIsl BCeX PaBHOBeCUI

al-ugo-Anxun 3- #-a-Onedun .2 al-u-Ankua- + u30-Onedun

K— [430-Onedun] - [al-#- Ankua]

"~ [#-2-Onedun] - [al-z30- Ankua] ~ 40,

rie noa «uso-oneduu» U «u30-aJKkui» cnenyet noHumate ReC=CH,
unu R,CHCHo,. Ilpasaa, 310 nonomxeHue CIpaBeJIHBO ¢ onpenedieH-
HHIMH OTPaHHUeHUAMH: ecsii Gbl B PeaKlMH ydacTBOBajH OJiehHHE,
ykaszanHHe B Hadyaje W B KOHIle TabGJj. 4, To KOHCTaHTa MMena Obl
JIPYTYIO BEJIUUHHY.

INpakTuueckn sHauenne ~40 o3nauaer claeflyiollee: eciu pac-
TBOPUTb OYeHb MaJjloe KOJIMYECTBO rHApHJa AJIOMHHHS B CMECH H3
SKBUMOJISIDHEIX KOJIMYeCcTB u30-ojedrHa © H-a-ojedHHa, TO 00-
pa3yercsi B 40 paz OoJbliee KONMYECTBO H-afKHJAJIOMUHHSA, HeM
y3o-ankunamoMuinsi. Man ke ecan obpasyiores 2 pasHBIX anKui-
aJIOMHHKSI B PaBHHIX KOJIHYeCTBaxX, TO OTHOLUeHHe u30-ojeduHa K
H-g-oneuHy B cMecH paBHo 40 : 1.

OBMEH OJIEPHHAMH C TOYKH 3PEHHWS KUHETHKH PEAKUHH

B neperiX IBYX pasfieniaX peakuusi BEHITECHEHHS
Tpuankunamomunnit (I) 4- Onedun (II) == Tprasxunamomunuit (I1)

+ Ouaedun (1)

paccMaTrpHBajlach KaK MpPOLecC CaMOMPOH3BOJILHOTO DPa3jioKeHHus!
aJIOMMHHHTPHAJKUIIOB Ha HAJKHJIATIOMAHARTHADHUAB | OJe(UHb
U npucoefliHeHUs JN0GaBNEHHOTO BTOPOro oJeduHa. SBisercs Jan
TaKofl NyThb, MO KOTOPOMY MOXeT UATH DeaKllWsi BHITECHEHHS, €/I1H-
ctBeHHbIM? Econ BenoMHuTBH peakuunio MeepieitHa [5], Bzaumopeit-
CTBHE TPHITHJIAJIOMHHHES C XJlIOpaJjieM U aHaJIOTHYHble peakluH TpH-
H300yTHNIaMIOMHEHAST ¢ JAPYTHMH ajbjlerulaMd B cooTHolleHuw 1:3
[6], To Takoii Bompoc uMmeer onpeneneHublii cMmbicn. Peakuus Meep-
BeflHA MPOHCXOOUT IPH YCJIOBHAX, KOIla O CaMONPOHSBOJILHOM pas3-
JIOKEHUH TPUSTUJIANIOMUHHESL BOOOIIE He MOXeT ObITh peud. IIpu
PeaxkuMsix ¢ anbIerHfaMH CYIECTBYeT, OUeBHHO, MeXaHU3M <«Ipsi-
MoOro BhITecHeHHsi» Ge3 IPOMeKYTOYHOrc 06pasoBaHHS THIPHIOB

DAIR+ OCHR’ —» SAIOCH.R’ - Onedun.

IockonbKy $TO 3LeChb BO3MOXKHO, €ro CYIECTBOBaHHE MpPH pPEaKIHH
BHITECHEHHS] OJle(DHHOB He HCKAK4aercsl. B HekoTOpBIX cayyasx Ta-
KOl MeXaHH3M MOXeT UrpaTh OnpefieieHHYIO PoJb Hapsoy ¢ Mexa-
HH3MOM THIPHIHOro pasnoxkenusi. Co BCell CTPOrocThio 9TC JOKA3HI-
Baercs Ipexje BCero NNl HeKATANH3UPOBAHHOro (HATIPHMED, C MO-
MOIIBLI0 HHKeJis1) BBITeCHEeHHS; BTOPOH TaKoi BO3MOMKHOCTH HE
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CYUIEecTBYeT, H Bech OGMeH oJie(pHHAMH TIPOXOAMT Yepe3 caMONpous-
BOJIbHOE Pa3liOKeHHe aJIOMUHMATPHANKHIIOB.

Kak okazajoch, CKOPOCTh peaklun o06meHa B OTCYTCTBHe KaTa-
JusaTopa BO BCeX paccMaTpHBaeMblX CJIy4asx He 3aBHCHT OT
KOHIleHTpauuu onedrHa, yyacTBymllero B oOMeHe, U OT ero mnpu-
ponbl. [puBeneHnoe Hue OGbsCHeHHe OTKPHITOH 32KOHOMEPHOCTH
3aKJouaercs B NPEANOOXKeHHH, YTo MelJleHHOe CaMOIPOK3BOJbHOE
oTineNNeHue oJedrHa OT TPUAJKUJIAMIOMHUHUS ONpeNiessieT CKOPOCThL
peaxlEy M YTO NPHCOEHHEHHEe BTOPOTo oJleduHa K ocBob6oauBIneiics
CBSI3H >A1H NPOUCXONHUT, HANPOTHB, ¢ Gosbwiofi ckopoctbio. [Tpu
LlefiCTBHTesIbHO NPSIMOM BBITECHEHHH OJIe(DHHA, CBS3aHHOro ¢ ajio-
MUHHATpHAJKHIOM (Y ,,alH“) BrOpeIM onedurom (npy IBOHHOM
CTOJIKHOBeHHH), CKOPOCTb BHITeCHeHHs MojkHa Oblia Obl Haxo-
JIUTHCS B CHJIbHOH 3aBHCHMOCTH OT KOHIEHTPalluy oJedyina.

Takoe 3akmiouenHe Kaxercsi Haubosee BepPOATHBIM, INOCKOJBKY
ZPyroe BO3MOXHOe OOBsCHeHHe MCKJIOYAeTCsl; €CH HEeNnoCpelcTBel-
Hoe BEITeCHEHHE LIJIO COrJIaCHO ypaBHEHHIO:

AIR; (I) + Osedun () === ARy (I)- Osedun (I) (xommnaexc no Appennycy),

T. e. ¢ GosplIoH TedjieHiHell K 06pa30BaHUIO KOMMJIEKCHOrO cOenH-
HeHUs, TO yXe NpH HeGonbluoii KoHueHTpauun oseduna (II)
AIR; (I) npucytcrBopan Owl B BHMe KOMIIEKCHOTO COENHHEHUS W
ckopocTh o6pasoBanust coGoanoro oneduna (1) nonxua Ghita OBl
onpeflensiTbesl JIHIIL MOHOMOJEKYJSPHHIM CaMONPOH3BOJBHBIM pa3-
JIOJKEHHEM 3TOTO KOMIJIEKCHOTO COeJHHEeHHS

AR, (I)- Onedun () —> Ry (I) AIR (II) 4 Oxednn L

B TO e BpeMs 3Ta CKOPOCTb He 3aBHCHT OT KOHLEHTpauHu ode-
¢una (II). Takue KommleKcHble COEHHEHHS H3 oneduHOB 1 aJilo-
MUHHHTPHATKHIOB NOJIKHH OBUIH Gbl ObITH M3BECTHHI NONOGHO s¢u-
patam. OHaKo UX ellle He yAanoch oGHapyxuTb. Eci xe TeHneH-
uMss K uX oOpasosanuio (ecnu oHM BooGie CYIILECTBYIOT)
He3HAYHTEJbHA, TO KOHIEHTpalusl KOMIJIEKCHOTO COCHHEHHS] HaXO-
JIATCS B CHJIbHON 3aBHCHMOCTH OT KOHIeHTpanuu onedpuHa. KoHuen-
tpauus oneuna (II) nomxHa Takxke OKashlBaTh BJMSIHHE Ha CKO-
pocthb oTerienus oepuna (I).

OueHb HHTepECHbLl NPEMEP NPHBENEHHOH 32KOHOMEPHOCTH Obia
Haliflen TpH M3yueHWHn obpasoBaHM$ BBHICLIMX AMOMMHHAAIKHIIOB U3
HU3IINX NyTeM <«AoCTpoiiku», Kak OGyier NOJPoGHO H3JIOXKEHO B
r1. X (cm. crp. 151), BBITeCHeHHe BHICIIHX Osie(pHHOB H3 MOMONIOTOB
TPUSTUIANIOMHHHAS 3THJEHOM Kak IpH 1 a7, Tak W npu 100 ar mpo-
HCXOJMT NPaKTHUeCKH ¢ OfMHaKoBOH cKopoctbio. IIpn 1 ar u BB
TecHeHHe, H JOCTPOHKAa MPOHCXOAAT ONMHAKOBO YaCTO, 8 OJIHA TONLKD
nOCTPOiiKa MO BBHICUIKX aJIOMUHHAANKHJIOB NpH JaBJEHHH STHJCHA,
pasHoM 1 a7, HeBo3MoxHa, Onnako npu 100 ar MCTHHEHO GHMOJIEKY~
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nsipuasi focrpoiika nporekaer B cpellnem B 100 pas Geictpee. Boi-
TeCHeHHe ABJSETCS JULIL He3HauuTesbHOH NMoGOYHOH peakuMeil.

JIpyrue onbiTH, NOKa3BIBAIOIIHE TO Xe CaMoOe, TPOBOANNUCEH Clle-
ayomuM obpazoM. B rpuaskunamoMunun (1) amomMuerRiéruapua
cesizan ¢ onedurHom (I), obGaapawium GoJblieil JeTYyYyecTblo, YeM
no6asnisiemblii ojebun (II). Ecnu 3aTeM KHNATHTH TPHAJKHJAJIO-
muHuii (I) ¢ onedunom (II) npu ycnoBusx, B Kotopeix odedun (I)
MPaKTHYeCKH MOMEHTAJBHO yJIeTyUHBaeTcs, B TO BpeMs Kak oje(uH
(IT) ¢ Gonpmoll CKOPOCTBIO MOXKET NPHCOEQHHHTHCS K ocBoGOMIHB-
urefici rUJAPUAHOH cBA3H (IPHYEM 3aMETHOrO YCTaHOBJICHHSI paBHO-
BecHsl co CBOGOJHBIM THAPHAOM He NPOMCXOAHT), TO CAMONPOU3BOJL-
Hoe pasJioxKeHue N0 YPABHEHHIO

AIR; —> R,AlIH 4 Ousednn (1)

NOMKHO OBITH NMPOIeCCOM, ONpeleNIIoIUM CKOpocTh. Peakiisi BHI-
TeCHeHHUs He JOJXKHA 3aBHCETh OT HHTEHCHBHOCTH KHNSIYeHHs, OT
KOHLEHTpallud W OT PoAa BTOPOro oJepuHa B JOBONLHO HIHPOKHX
npenenax. Eciu ke, HanpoTuB, HMeeT MecTo GHMOJeKy/spHOe Bbi-
TecHeHHe (COOTBETCTBEHHO)

al-Aakua (1) 4 Ousednn (II) —» al-Aaxua (II) 4 Oaedun (1),

To CKOpocTh oGpa3oBanus oseguna (I) [OMKHA COOTBETCTBOBATHL
H3MeHeHUI0 KoHIeHTpalun ojeduna (II).

Ilpp nocTanoBKe TaKoro pofila ONHTOB NpeNoyTeHHe Iepex
a-oJeuHamMH C NMpSAMOil Henbio ciedyer orfasaTth l,l-muankuiastu-
JeHaM KaK 3aMellaiollliM KOMIIOHEeHTaM, Tak Kak B CMecsiX
RCH,CH;al + R’"CH=CH; npucoenutesve Kk RCH;CH:CHR'CH,al
¥ onpenefeHHble CJefyOllHe 32 HHM peakmuwu wMemair. CMecb
RR’CHCH;al + R”CH=CH; npuroasa, Ho 1o ollpefejeHHbIM NPakK-
THYeCKMM IMpPHUMHAM OrpaHuuena TpPHU30OYTHNIAMIOMHHHEeM (Kak
koMmroHentoM). OcofeHHO  NOAXOQAWMMH  OKa3aJUMCh  CMECH
RR'C=CH. (nanpumep, 2-sTuirekceda-1) co BCceMH aJIOMuHuHTDU-
ankunaMd (C OpAMBIMH LENSMH) OT TPHITHJIAJIOMHMHHS O TpHre-
KCHJAJIOMHNHs, 2 TaKke ¢ TpHu3oOyTunanioMuHueM. Konkypupymwo-
mEX peakuMii IpucoefuHeHusi 3fech HeT. HecMoTpA Ha MeHBIIYIO
ycroiiunocts  aniomunuiitpuadkunos  tana AlI(CH;CHRR’); mo
cpasnenio ¢ Al(CH,CH2R)s, BbiTecHeHHe B HSBeCTHBIX Mpefesax
BCJIe/ICTBHE. PASJIMNYHOH JeTy4eCTH YYaCTBYIOIUX B Peakuuu onedi-
HOB BO3MOXHO B HalpaBJieHHH, NPOTHBOIOJOXHOM NpPUBENEHHOMY
Bhilie psigy (cM. crp. 80).

Ecan tpunponunanioMunnil, B3aTefi B CosblioM uH3CHTKe (MO-
nspHoe co@THOMeHHe |:18), KUNATHTL € H30OKTeHoM- (2-3THJrE-
keen-1) npu 120°, To nponuJieH BbILeJsieTCs], KaK MOKa3aHO Ha KpH-
Boii 1, puc. 3, a. Ilpu nposefieHuH NOAOGHOTO ONBITA C !f3 KoHYeCTBa
B3ATOr0 BHAYajle H300KTeHa U 3aMeHe Hefocrawulero o6beMa OKTa-
HOM, TAaK 4TOGh! TOUKA KHUMeHHA cMecu ObljIa JIMIIb HEMHOrO Bbille
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120°, noayyaloT naHHblE, NpejicTaBienHble Kpupoil 2. Ecnu xe B
3TOM BTOPOM OTNBITE€ 33MEHHTH M300KTeH SKBHBAJEHTHHIM KOJHYC-
CTBOM 0-METHJCTHPOJIa W YCTAHOBUThH TakHe Xe O0BEM H TOUKY KH-
nenusi [oGaBRoii OKkTaHa M HeGoJBIIOro KOJHYecTBa relTaHa, TO
NpommJeH BbifieJisieTcsi, Kak NoKasaHo Ha kpuBodl 8. Tpm KpuBbie
¥MelOT NpUONH3MTEJbHO ONUH NMOPSANOK H B OCTAJbHOM NMPaKTHYECKR
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Puc. 3. Ormennenye oledHHa OT PARANIHHX AJIOMHHHHTPH-
aJKHIOB B NPUCYTCTBHH IPYruX odeiunos (06beM BO BCeX
cayuanx ~ 500 ma).

a. Kpupas I: 19x8 AKCsH;)s+6 monefi C.H, (CoHy) C=CH, upu 120°

kpusag 2; 1 ske Al(Cy ,),—|-§ mons C,H, (CsH;) C=CH,+ oxtan npu 121°%

kpisag 3: 1 axe Al(C,Hé),+2 moas C:H (CH,) C=CH, + ox1an -} renran

npa 119°. 6. Kpupas 4: 6 Moxeti CyH, (Colly) C=CHo- 1558 Al(n-C,H)y

npu 119—120° kpuean §: 6 moneds C.H, ((g,Hs) C=CH,-+}19x8 Al(n-Cclly)y
opH 1

uneHTuunsl. Camo coboit pasyMeercs, H3MeHeHne HHTEHCHBHOCTH K-
nsiueHyus He BJIHsieT Ha XapakTep KPHBBIX. '
BecbMa CXOIHBIMR C STHMH KDHBHIMH OKa3aJIMCh KpHBBHIE, NMOJY-
YeHHble COOTBeTCTBYIOIMM 00pasoM, npeicTaBjieHHBIe Ha puc. 3,6
(MonsipHoe cootHoluerue 1:18). OnH NOKaskBaKT BLEJeHHe OY-
triena-1 us Tpu-w-Gyrunamomunus (kpuBasi 4) H o-TEKCHJeHa M3
TpH-H-TEKCHaMIOMHEHES (KpHBasi 5) NpH KHNSYeHHH C 2-STHIIreKce-
HOM-1. DT0 0COGeHHO HHTEPECHO AJisi KpHBOH 5, TaK KaK B 9TOM CJy-
yae pasHMIA B JeTydecTH OGOHMX pacCMaTpPHBAEMBHIX OJIE(QHHOB
(TOUKA KUIIEHNS H30OKTeHA 120°, #-a-rekceHa 63,5°) He TaK Besuka,

Peakyun pashoscenuss u uitecuehus GAOMURLHTPUAAKUA0E 84

Kak B TepBoM ciyuyae. HecmoTpst Ha 3T0, ylaercss NOAAEPKHBATH
KOHUEHTPAILMIO H-TeKceHa B JKHAKOCTH HACTOJIbKO HH3KOH M Ha-
CTONBKO JaJIeKOH OT PaBHOBeCHOH KOHIEHTpAILHH, YTO ofuias CKO-
pocTh peakLiy OMNpefielieTcsl CKOPOCTBIO CaMOMNpOU3BOJBHOrO Of-
IlelVIeHHs! TeKCeHa oT TpurexcuaanioMunus. Ilpu stoM, caMo coGoi
pasyMeercsi, CJIeflyeT HeNMpepHBHO OTTOHSTH HeGoJblIoe KOJHYECTBO
H300KTeHa (HO B 0OIleM He TaK MHOro, 4TOGH He TpeBoBanoch Jo-
GaBJsITb €r0 BHOBb) M B HeJOM Dsifie HeGonplmX ¢pakuuii onpeje-
JSTh FeKCeH TO NOKa3aTesll0 MPeJOMJIeHHs! HIIH C OMOLIbI0 r230BOil
XpomailorpagHu.

M3 Bcex 5THX ONBITOB MOXeT GHIThb CHesIaH C/IeNYIOLiHil BHBOL
ANIOMHHHATPU-H-AJKWJIBl, HAYHHasl C TPUNPONHJIAJIOMUHYS K BBHIIIE,
CaMONPOH3BOJIbHO OTIIENAAKT oJeduH, nmpuyeM IMephHOa Modypac-
Haja B cpennem paseH mpu 120° 6 uac.

MaJ1oBEepOsITHO, YTO MOXHO OHIIO 6Ll HabdwAaTh Takoe e MNpo-
TeKkaHue ONBITA2 W TNOJYYHTh TaKHe JKe pesyabTarhl, eciu Obl yepe3
Harperble o 120° adOMHHHUATPHATKHIE NPONMyCKaTh HHTEHCHBHbIH
TOK nHoubQepeHTHOrO Ta3a. B 5TUX yCJAOBHSAX, IPAaBAA, B PeaKIHOH-
HOil cMecH HaKamjiMpasiock Obl Bce Gosbllle H Gonblue JHAMKHIAIIO-
MHHHIATHApHAA. BeaencTBue 3T0r0 CKOPOCTh OTBOMA BbLAEJMBLIETOCH
ojiecbHHa BO BpeMsi ONBITA J0MXHA GBITH 3HAUNTRJIBHO Gonbuieii, uem
B IPHCYTCTBHH BTODOTO HEJeTyuero oseguua, KOTOpPHIi GJOKHpYeT

ocBobosxnaoluecs: CBA3H /Al—H. Ilpu Takux OOCTOATENBCTBAX

Hesib3sl GblI0 6Bl MOJYYHTH TaKHe Xe COOTHOLUIeHHS, KaK B NPHCYT-
CTBHM BTOPOTO ojiepHHa.

Oco6orc HuTepeca 3aCJayXKHBAIOT TOJbLKO YTO OIMCAHHBIE aHaJo-
rMUHBE OMBITH ¢ TpHSTHAanoMuuueM. Ecnm xunsituts 1 sxe Tpu-
STUAAMOMHENS ¢ 18 MoasMu 2-3Tuirexkcena-1, To oueHb GHICTPO HA-
ynHaeTcsl paBHOMCPHOe BblieneHde sthyeHa. OfHaKO KOJHUECTBO
€ro COOTBETCTBYET JIHLIb /4 Y. KOJHYeCTBa NPONHJIEHA, BBIIEJSIO-
Ierocsl H3 TPHNPONHJAMIOMUHUS DK DABHLIX YCJIOBHSIX. DTO CpaB-
HeHHe OTHOCHTCS K HAuyaJlbHbIM CKODOCTSIM: BpeMsi, HeoGxofHMoe
AJIsT TIPOXOKJEeHHSl 3aMeIEeHUs] nepBbIX 2,6% TpHITHNAMIOMHHHES,
OTHOCHTCAI KO BpeMeHH, HEOOXOJHMOMY JUIsSl 3aMellleHust 2,6% tpm-
nponuiamomunss, kak 44 : 1 (cp. puc. 4, xpueste I u II). Orciona
Bpemsl [oJypachafa caMOIPOu3BOLHOTO PA3JIOIKEHHS TPUITHIAJIO-
MHHHS COOTBETCTBOBaN0 OH NpumepHo 250 yac., a Bcsi peakuus
npoxoauaa Gl A0 KOHIA TNpuMepHO 3a 70 jueil. INostomy Tako#t
onbIT HeledecooOpasHo MpoBoauTh Ao KoHna. Coueranne TPHITHI-
ANIOMHHES C 2-9THATeKceHOM-1 Tano BO3MOXKHOCTE OCOGEHHO YAAUHO
(kak pa3 Gnarofaps Me[JleHHOMY BBIIENEHUI0 3THJeHA) NOATBep-
IUTH ellle pas HeYyBCTBHUTEJNBHOCTb PeaKlHM K M3MeHeHHIO KOHIEH-
Tpauuu oneduna. Ec/in OrpanHYBTEC HAYAJbHBIM Y4aCTKOM KpHBOH
JUIS TOfl ¥e peaKUHOHHOH cMecH H MPaKTHYECKH JJIsI TOro Xe KOJH-
YeCTBA STHJBHEIX TPYIN, CBA3AHHBIX C aJKOMHHHEM, TO, NOCTENEHHO
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TOBBIINIASL KOHIIEHTPANUIO osnehuHa, MOXKHO HarfAHO moKa3aTb, 'ITO
CKOPOCTb BhijeJIeHHs] 3THJeHa OCTaeTcsl MPH 3TOM HeH3MEHHOIL.
OnuT npoBOAKMCS ¢ KUMALUMM PaCTBOPOM TPHSTHJAJIOMUHHS B OK-
TaHe, K KOTOPOMY Nooyepenno fo6aBianUCh UeThpe MOPLHH 2-3TH-
rekcena-1. OfInee KOnUUeCTBO CBSI3aHHOrO aNlOMHHHS OCTaeTcd NMpH
5TOM HeH3MEHHBIM, KOHLEHTPANHS aJKUJAJIOMUHHSI NOCTeleHHO
YMeHbllaJach, a KOHLIEHTpauus oneduHa yBeauuuBalach, Xon
OmbITa MOKal3al Ha puC. 4. M3nombl Ha KPHBOH COOTBETCTBYIOT OT-
AesbHBIM NioGaBkaM onteduna. BuaHo, 4T0, HeCMOTPS Ha MOBHILIEHHe
KoHLeHTpaumn ofieuna ot 1,0 no 2,8 moneil, Bce yuacTku KpUBO#H
{nocne ~2 yac.) ocrawTcs CTPOro NapaijielbHLIMH K JIHHEH, SB-
Jsiioiefics  NpORONIKEHHEM HayaJibHOrO yyacTkKa Kpueoil. Obulee
npeppaileHye K KOHIY OnblTa focturasno 2,25%.
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S
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A~ 023M 4,
"~ 28M oneguna

p
~026M 4,232 M orepura
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10 7 O3MA, 1,78 M onepuna
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O34 M A, I Monepuna
2 4 6 8 w 2 14
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Puc. 4 OTmeImeHue STHJAEHA OT TPHITHJIAJIOMHHUS
C BO3paCTaHMEM  KOJWYECTBAa  2-3THJAre€kceHa-l,
C4H, (C;H;) C = CH,,.

Kpusast I: 1 sxe AN(CyH,)s-+18 monen CoHye npu 120°; kpusas I7:
1sxe AlC,H;); 1+ 18 aMl’:)J?eﬁ CgH,g nSu mlls"; angaﬁ y/78
ANC,Hy)s (A) 4+ CH,, (onecpmn) B Okrane npnm 118°.

Yucao mmoned 2a3a
(CoHa LoHg) #a T2/ms ALR, /3
N
S

5]

3QKOHOMEPHOCTU PaSHOBECUS, BbITEKAOuUe U3 UCCAeD0BANLS
Kkuneruku. I1puBefigHHble BHIe OMBITH NOKA3BIBAKOT, YTO OMHCAHHYIO
peaxnuio BhITeCHeHHs (CM. CTp. 79) C NpenapaTHBHO!H TOYKH 3peHMst
uesecoobpasHee MPOBOMUTh ¢ TPHM3OOYTWJIAMIOMMHEEM, HO BCe Ke
STO JIMIIb OJMH CJ1y4al W3 MHOTHX BO3MOXKHBIX. TpHIIpONHIANIOMH-
Hull MOXKer ObIThb HCNOJB3OBAH JUIsl NOJIYueHHs! JaKe pPa3BeTBICH-
HOTO TPHHM3OOKTHJIAJIOMHHHS, TONLKO 3aMellleHue OyIeT TpOHCXO-
AuTh He B TeYeHHe 6 4Yac., KaK C TPHH3OGYTHIAIIOMHEHHEM, 2 NOTPe-
6yet okono 30 uac. Kakue NpakTHYeCKHe BHBOLB MOMKHO CHENaTh
#3 o6olInenns peakuyH BbITeCHeHHs:, GyIeT MOKA3aHO HHKe (cMm.
crp. 91).

B pamkax nanHoii paGoThl mHTEpecHo OGCYIHTH onpefieNeHHbie
BHIBOJIBL, KOTOPble MOXHO cledaTh M3 KHHEeTHUeCKHX OINLITOB [N
ONEHKH TOJIOXeHNi PaBHOBECHsl, He N3MePEHHBIX ellle [0 Cero Bpe-
M€HH TOYHO,

Peakyun pasnvocenus 1 BbITECHEHUS QUOMURULTPUOIKUAOS 91-

BriulenpuBesieHHble Pe3yJbTaTH H3MepeHHH NOATBEpPIMJIH, YTO
3THJIeHy (Cpeiu ApYrux oneuHOB) U COOTBETCTBEHHO TPHSTHIIAIO-
MHUHHIO 1O CPaBHEHHUIO C €ro BHICHIMMH TFOMOJIOTaMH C NPAMOil nellbio
npHHaVIeXUT ocoboe MecTo. PasnoxeHue

C,Hzal — alH 4 C;H,
nportekaJio Moyty B 44 pa3a MeJJleHHee, YeM pasJiozKeHHe
CgH;al — alH - C;H;

HUJIH
RCH,CH,al —» RCH==CHj, -}- alH.

3rto uucno 44 LoMXKHO cOBNajaTh NO KpafiHeli Mepe No NOPAAKY
BeJIUYHHE C KOHCTaHTOH paBHOBecus (K p) Peakildi BLITCCHCHHS

CH,—=CH, + C;Hal T=> CH,—CHCH, +4 C,Hsal.
310 Jierko NOKasaTth chaefyioliuM obpasoM. PaBHoBecHe, kak yno-

MSIHYTO Bbille, paccMaTpHBAeTCsi KaK COYeTaHHe IBYX PaBHOBeCHH
pasJoXeHUs

2K 14
z Z

CoHgal = > CyH,4alH u CzHzal (-—"K 2 CzHg 4 alH.
a a

Huneken KoHcTant K o3nayatoT:
@ — 5TUJIEH UJU 3THJ, P — NPONMJEH WJK HPONHJ, 2 — pasdio-

Xenue, @ — IpucoefnHeHHe. .
CylnecTByeT Clieflyioniee OTHOLIEHHE:
EK DK .
Ky ,==—:%— um, 1ax xax IK =442K,
K K
a P ap
K}i’ p= :.i. : a‘.l. =442 ",
K 442K K

HeuspecTHbIME 30 ech SIBAAIOTCS 00 KOHCTAHThI CKOPOCTH NpH-

a P
coeiMHeHusl 3THNeHa HWau Tponmjena K alH, ;K n oK. Cropocrb
npucoeauneHusi alH K onedunam, Kak Bcerla OKa3HBaJOCh, SB-
nsieTcs B oNpellefleHHBIX TPadmllaX XapaKrepHO#l AJsl AaHHO{ rpyi-
Mbl, T. € OJle(pUHB aHAJOTHYHOIO CTPOEHHS HMEIOT KOHCTAHTH peak-
LMK OfHOFO mnopsinika. B 3ToM cMbicie 3THjleH U TOponuneH He
ABJISIIOTCST  OjiepUHAMH  OJIMHAKOBOTO CTPOEHHs!, TIO3TOMY CJIeAyeT

yuuTHBaTh padnuune mexay oK U 5K. W3 MHOrouMcleHHBIX Ombl-
TOB H3BECTHO, UTO STHJIEH PearHpyerT C TOil }e CKOPOCTbIO WJIH 60Jb-
Uleil, YeM TMPOIMJEH, T. €. CTIpaBeJl/IUBH BHPaKeHUs

GKZ K v Kp 24,
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Takum o6pasom, npuBelicHHas BHIIe NOC/AeIOBATEILHOCTh CPOa-
CTBa 0J1e()UHOB K CBSI3H
CH,=CH,>R—CH=CH,>R,C—=CH,
I II 11

MoxkeT GBITh BHpa)keHa KoJuyectBeHHO. IIpu yyacTuH B peakuuu
PaBHBIX KOJHMYECTB OJeMHOB pasiuiHBLIX THMOB (B OOJBIIOM H3-
6niTke) alH npucoenunsercs B 40—50 pas uwame K ofepuHam
tuna 11, veM K onedunam tuna 111, u musumym B 40—50 pas yale
K odedunam tuna 1 (sThien), yem K ojedpunam tuna II. OcoGoe
MecTo, PHHA/IIEKAlIee STHIeHY B PeaKIMsX BHTECHEHHS], NOATBEP:
KJaeTcsl TeM CaMbiM ellle pas.

MPAKTUYECKOE OCYHIECTBJIEHHE PEAKULMH BBITECHEHUS

Wz npeniiecTBoBaBILEro pasieda CJAefyeT, YTO BO3MOXEH NoJ-
Hblii B3AUMHbBIH Iepexo[ ONHOTO aNKUJIANIOMHHUS B JPYFO# NpH CO-
oTBeTCTBYIOUIell peakluu ¢ oJebuHom. B HeficTBUTENBHOCTH Tak H
ecTh; 3flech OyfeT npuBefeH XapaKTepHEHI NPHMEp B3auMHOro mpe-
BpallleHust TPHNPONHJIANIOMHEHNAS B TPHI€KCHIAMOMHHKIL H Ha060pOT.

[Npu HarpeBanuH TpHU-H-rekcHIanoMunus o 150° u npomycka-
HHH yYepe3 Hero (B LHPKYJSIMOHHOR anmaparype)- HHTEHCHBHOIO
TOKa NponuieHa Beie/sieTcsl FekceH-1 u neGoJblloe KONMHYECTBO
TpunponunatioMunns. Eciu KounencupoBaTh (PPAKLUHI0, KHISILYIO
BBILle NpollwieHa, U yOaJsiTe ee H3 rasoBOro NOTOKA, TO Hepe3 OI-
pernenenHoe BpeMsi (cM. mHxe, crp. 111) Bech HCXOMHBIT MPOAYKT
npeppathTcsl B TpHIpomunamomMunuf 1 rexceH-1. CkopocTk BhineJe-
HHSl FeKceHa MOXKeT GbiTh yBejlMyeHa MyTeM NOBHIIEHHs TeMIepa-
TypH peakunuu fo 170—180°% ofHako B 5TOM Cilydae CTAHOBSITCS 3a-
MeTHBIMH OllpejieJieHHble TOOOYHbIE DEeaKIHH.

Hao6opor, ecin Harpesath 10 150° TpunponunamoMusuil i npo-
nycKaTh yepe3 Hero NpelBapHTebHO Harpersie napsl rekcena-l, To

cpa3y Xe¢ HayuHaeT BBIJIEJIATBCA NpONHAeH, a OCTaTOK InocJjie Peax—-

UHH  CONCPXUT TpH-H-rekcunamomunuil. [lpeBpallenne AJUTCS
3 yaca 15 Mun. ¥ BHa | MoNp TPUNPONHNANIOMHHHS DPacXonyercs
93 mons rekcena. Tak Kak rexkceH Jierko KOHIEHCHDYETCS, a NpONHU-
JleH, SIBJAACH rasoM, Jerko YJeTYYHBAeTCH M MOXeT 3aTeM YJaBJHu-
BaThCS, TO MOXKHO B 3aBHCHMMOCTH OT HaNpaBJieHHUs] peaKuuy, npuMe-
HAsl ONHY W Ty Xe npoGy osednna, rpynny alH nprcoefinHATL K
nponuseHy WM K rekceny-1. MaGpanueli 31eCb MeTOHd NpOBe/eHU:A
onbiTa (B TOKe ra3a HJM Napa) SBJIAETCH OYEHb CYIeCTBEHHBIM [Jisl
IIaBHOTO XOJla peaKumi: npH Temmeparype 150°, HeoGXoRUMO# 15
6HICTPOrO BHITECHEHHS], B PeaKUMOHHOH CMeCH He JIOMKHO 6bITh 3HA-
YHTeJLHOrO KOJAHUeCTBa CBOOOJHLIX ojlepuHOB. B mpoTHBHOM clyyae
CTHMYJIHpOBAaNHCh Obl MOGOYHBE peakluH, B 0COGeHHOCTH IHMEDH-
sauus (cM. crp. 173)." Bmecto nponmiena AJs BbICJICHHS FEKCeHA

Peaxyur pasnoiCenusn U GbITCCHOHUS QMOMUHLETPUOAKUAOE 93

H3 TPUIeKCHJIANIOMHHHSI MOJHO HCMONb30BaTh TaKkKe STHJeEH; OX-
HAKO B 3TOM Cjyuae obpasyercs HEKOTOpOe KOJHYeCTBO OKTeHa-1
(cm. crp. 151). O6parnas peakuusi — oGpasoBanne TPUTEKCUIAIIO-
MHHHS 13 TPHITHJIAJIOMHHES] — BCJIE[ICTBHE OCOOEHHBIX CBOHCTB 5TH-
JIEHa CJIOXKHee.

[Tepenoc peaKIHOHHOCIOCOGHOH MeTa/JIOPraHuyecKoH rpynmsl or
onnoro oflepHHa K IPYTOMY HMeeT 3HayeHHe B XOJle NpeBpaileHust
STHJIEHAa B BHICIIME a-OJN€(UHH B NPUCYTCTBHH ANOMHHHITDHAN-
KHJIOB B KauecTBe Karaju3aTopoB. CKOpOCTh OMHUCAHHON BHIILE peak-
MM BHITECHEHHs] YBeJHUYHBaeTCHd He3HaUHUTEJIbHO B NPHCYTCTBUH
KaTaJH3aToOpa BCJEJCTBHE CaMOTPOHU3BOALHOrO NPOTEKaHHS ee IIPH
BBLICOKOH TeMnepaType ¥ MOKeT OBITh HCIOJMb30OBaHA LJIf «AHTHCTA-
THCTHUECKON» TOJMMEPU3aNHH, JAIOIled Yy3KyK KDHBYIO pacrpele-
nenust [7). TlompoGuee 3TOT BoOmpoc 37leCh paccMaTpuBaTbest He OY-
net. CnenyeT cKkaszaThb JIUIIL O BHTeCHEHMH, KaTaJU3HPYEMOM HHKe-
geM [7]. B mpHCYTCTBHH CJIE0B KOJUIOHNAJIBHOTO HUKEJS 0,1%)
paBHOBeCHe DEaKIHH BLITECHEHHs CBICTPO YCTAHABJIHMBAETCA yXKe
npu temneparype Ha 100° mmxe, yem Ge3s KarasnusaTopa. Xapakrep
neficTBUSI HMKEJs ellle He BbisiCHeH. B03MOXHO, OH YckopsieT nefi-
CTBUTEJbHYI0 peaKiHI0 BHTecHeHHst (MPH ABOMHHIX CTOJKHOBEHHSX)

THIIA R
R (I) al 4 Oaeduun (II) — R (II) al -}- Oaedun (I),

NpH KOTOPOH IHaNKHJIANIOMHHHATHADH He SIBJISeTCsl NOCPELAHHKOM.
31oT BONpOC JAoMXKeH ObTh mojpobHee H3y4YeH. 3hecCh Cjefyer NpH-
BECTH ONHCAHME ONBITA, IPH KOTOPOM HHKesb yKe NpH KOMHaTHOH
Temmeparype cnocoGCTBYeT YCTaHOBJIEHHIO OGpaTHMOFO PaBHOBECHA
Me3KJ1y BBICIIHM aJIIOMHHHHTDHAJKHJIOM H NPONUJIEHOM, C OnHoOI1
CTOPOHBI, H TPUNPOMHJIAJIOMUHHEM M BHICIUHM OJIEPUHOM — € IPY-
rof.

IMpu 3TOM BHICUIHH TPHANKUNATIOMHHHEI, NoJiy4eHHLI U3 TpH-
STHNANIOMHHHS W 3THJIEHA (peakuumo cM. HuXe, crp. 151), co cpen-
MM 4YHCJIOM aTOMOB yIrJiepona B aJKHJIbHOM DalHKale, DaBHOM
5,33, pearupyeT B aBToKJaBe ¢ 1,7 unu 3,5 MONAMEH JHIKOTO Npo-
nunena npu +20° B npucyreruu 0,5% anerusaneronara HuKess
(KOTOpHIl TMpPH 3TOM BOCCTaHABJIMBAETCH N0 METaJLIMYeCKOro HU-
keasi). CocTaB cMeceli JIerKO MOXHO YCTaHOBHTb M3 COOTHOLIEHHSI
oseduH : MapauH B XKHIKHX NPOAYKTaX rufponusa (cM. cTp. 111).
OKkasajoch, YTO Yepes 4aC YCTAHOBHUJIOChH COCTOsIHMe paBHOBecHS,
KOTOpoe GoJsibllle He H3MEHSIOCh TPY CTOSTHHH. OHO COOTBETCTBO-
Basno 61 unu 819% ceoGoanoro ojledguua (He CUMTast MPOMKUJEHA) B
cmecH. OTciofia MOMKHO BEIYHC/IUTH KOHCTAHTY PaBHOBECHsSI peaKLHH

CsH,al + RCH= «CH, === C;Hg+ RCH,CH,al.

Ona pasua 0,88, 1. e. 61A3Ka, KaK ¥ CJIEA0BAJO OKHAATH, K 1 (em:
Bblile, 1. 81).
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B ToM cayyae, ecnd B TedeHue 65 "Wac. nponmied INOCTENEHHO
6vneT BLIBOOMTECS H3 aBTOKNaBa, peaKLu# MOJHOCTHK NPOXOAHT B
o06paTHOM HallpaBJIEHUH.

Bpems, vacbi. « « v - v ... O 10 18 38 65 146
a-Oaedun > Cz, Moa/n . . . 39 0,66 0,53 0,24 0,1 0,1
p-One¢pun, monsfa . . . . .. — 0,21 0,33 038 038 0,18

Hapsiny ¢ 3TUM NpOHCXOAMT HEKOTOPOe cMellleHHe ABOHHOH CBA3U
B CTOpOHY P-osiepuHa, ycKopsieMoe HukeseM. OIHAKO 3TO He HMeeT
3HaueHud; CYIleCTBEHHO 6oJiblllee 3HAaueHHe HMeeT HCYE3HOBEHHe
a-oJedHHa.

PEAKUHS OBMEHA AJIKHJIbHBIMH T'PYNIIAMH

[Tpu cMellleHuu OBYX Pa3NUUHHIX aJIOMHHHHRAJKHIIOB, KpOMe ca-
MOIPOH3BONBHOrO BEIAejieHus osiedrHa H 06MeHa oeHHOB, BO3MO-
JKCH TakXe 0OMeH aJKHJIbHBIMH IpPynnaMy

AIR; (I) + ARy (I) == AIR, (I) H 4 AIR, (i) H 4 Oanednu (I) +
4 Onedun (I) === AIR, (I)(R) II 4 AIR, (IR (I).

3To 3HAYMT, YTO B KOHUE KOHLOB NOJXKHO YCTAHOBHTLCS COCTOSIHHE,
IIPH KOTOPOM B CMecH MPHCYTCTBYIOT BCe YeThiPe BO3MOXKHBIX ajiio-
mupufiTpuankuna. O6MeH aJKUJIbHEIMH IPynnaMy uepes o6MeH oJe-
(HHAMH MOXET NMPOHCXOIHTh C YBEJHYHBAIOIIEHACST CKOPOCTHIO, Kak
H3BeCTHO M3 ONMUCAHHBIX BHIIE OMHITOB, JHUIL MpH TeMIlepaType

okosio 100°. Opnako MOXKHO JOKa3aTh, YTO HpPH CMELIeHHH ABYX

pasAHYHBIX AJIOMHHHATPHAJNIKWIOB YXe NpPH KOMHaTHO# TeMIepa-
Type OpaKTHYeCKH MOMEHTaJbHO NPOHCXOAHT TaKoh o0MeH ajKhJib-
HeIMH rpynnamu. CyiefoBaTe/bHO, NOIKeH CYLIecTBOBATh elle ApY-
roif MexaHHu3M peakl{dH, N0 KOTOPOMY ajIKMJLHble FPYNNLI MPOCTO
MeHSII0TCS MecTaMu Ge3 NPOMEXYTOUHOro o6pasoBaHusi oJie(pHHOB.

Ensa nu 6yner oumbKoii cYyHTaTh, YTO CYLLECTBYIOT aCCOIMHPO-
paHHEle (POPMBl ANIOMHHHETDHAJKHJIOB, crnocobeTByiomue o6GMeHY.
BespasiiHyHO, HAMHCATh JIH PaBHOBECHE aCCONMalUH, KakK ypaBHeHHe

o+ R R d—
2AIR; === | RpAl Al
R R
HJH, Kak
B R.
2AIR; T RyAI AIR,
‘R°

(NyHKTHp 03HaYaeT CBSAI3H C 3JIEKTPOHHOH He0CTAaTOMHOCTHIO). B Ka-
XKJIOM cJyyae aJKHIbHEIE rpYyNIbl, NpHHalJjeXallde BTOPOH Moje-
KyJie TPHAJIKHJIAJIOMHHHS], CBA3AHM Takike C NEPBOH, YTO JOJKHO
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npuBecTd K O6GMEHY asIKujaMd IpH PaBHOBECHH accolluanus — Ie-
acconmnanus (Entassoziation).

MuorouucieHable GesycneliHble HNONBITKH MNOJYYUTH HHAWBHAY-
aflbHBI CMelUaHHBI TPHAJKHJIAJIOMUHHN NpuBesd K YOeXAeHWIo,
YTO TAKOro pona oOMeH aJKUJbLHBIMH TpyNNaMH NOJIKEH CYLUeCTBO-
BaTh. BhicKasaHnble panee npexnosoxenys [3, 8] npu TinaTeabHOM
nposepke He NMOATBepAHNHCh. B ompeneneHnwIX caydasx Ans oGpa-
30BaHHAl B CMeCAX aJIOMHHHATPHAJKUJIOB C PasHBIMH palhKajaMH
HMeloTes Gparonpusitible yoioBusi (cM. crp. 130); wHAHBuIYaJb-
HBIX, T. €. OTTOHSIOIIMXCS H3 cMecefl CMENIaHHBIX aNIOMHHHATPHAI-
KHJIOB, O4EBHJIHO, He cyliecTByeT. 3o BCSIKOM Ciyvyae, 3TC OTHO-
CUTCH K COeJIHHEHHSIM, HMEKIUM TPH HachIEHHBX aJIKHJIbHBIX pa-
IUKana, CBI3aHHBIX ¢ ajiomuHueM. Ecan Ke xors Obl OQMH pajM-
KaJ — BHHKJI, HJIH 3aMelleHHblli BUHHJ, WIH [a¥e aJIKHHHJIbHAS
rpynna ceszanbl ¢ Al (1. e. Al Haxonures HenocpenctseHHo y C=C
mwim C ==C), T0 3TO 3HAUMT, KaK y¥Ke RaBHO onpeaeaun Bunbke,
yTO cMelladHble THIB YCTOHYHBHL M, NOCKOJBKY OHH He NpeTepre-
BalOT M3MEHEHHH HHOTO pojia, NEPeroHsIOTCs KaK HHAMBHAYyaJibHbIE
coequnenus (cM. i XVI, erp. 283) *.

Hanuyue Gpictporo of6MeHa aJKWIBHBIMH TCpPynnaMe IHOATBEp-
¥paetes AByMsi dhaKropaMH.

1. TpuuzoOyTUNAaNIOMHHEHH INPakKTH4YEeCKH MOHOMOJIEKYJIsSIpeH U,
Gnarofapsi TOMY 4TO 3aTBepleBaeT NMpH yRoOHoO# nns paboTsl Tem-
MepaTtype, NPHrofeH KaK KPHOCKOMMYeCKHH pacTBOpHTeb. Tpuuso-
OKTHJIAJIOMAHMI TaKXe MOHOMOJeKy/spen (B GeHzode). B Tpumso-
GyTHNAMIOMHUHHE KaXXKYIHIACS MOJIeKYJISIDHEIA BEC TPUM30OKTHJIAJIIO-
MHHHSL Cpasy ¥e Noc/e CMeLIeHHsl 0Kasajcsl PaBHbIM Kak pa3 3
neficreutenpHoro. [Topo6ublil ke pe3yibTaT GBI MOJYUYeH Npu pac-
TBOpEHHME JIPYroro, Takke IOJHOCTbIO MOHOMOJIEKYJISIPHOrO TpHaJj-
KAJaJIOMEHHA (THIA TpHHEONEHTHJaJNIOMUHUS]) B TPHH300YTHI-
ajoMuHuu. [1pn u36GHITONHOM KOJNHYECTBe OJHOTO H3 aJIOMHHMii-
TpUAJKKJI0B O6MeH aJKHlaMH JOJKeH TMPOUCXONUTh NMOYTH HCKJIO-
YHTEJBHO 110 YPaBHEHHIO

AIR; + 2A1 (C,Hg); —»> 3A1 (C,Hg); R,

T. e. Kaxk/as BHECEHmasl B pacTBOp MOJIEKYJa JIpyroro BelnecTBa
TOTYacC ¥Ke 0aeT TPH HOBHIE MOJIEKYJIBL

To, yro Takoit 0OMeH NPOUCXOJIHT TAK}Ke C Ha3BAHHHIMH aJIIOMH-
HuATpUanKUnaMy, KoTopble B GeH3oJe MOHOMOJEKYJAPHE, Haxo-
JIUTCS, KaK KaXeTcs Ha Nepsblfl B3I/, B NPOTMBOPEUHM C PasBu-
ThIM Bbille NPEACTaBJeHHeM O MexaHmsMe obMena. OpHako GbLIO

* Ha XVII gonrpecce MeXayHapojHOTO COK3a 1O YHCTOR H NpHKJIAAHOA
xumuu (Miouxen, 31/VIIT 1959 r.) IMuuo (r. [Musa) coofuika 06 amoMHHHATDH-
AJKHJaX C ONTHYECKMMH aKTHBHEIME 2-MeTunGyTuni-l-pamukanamu [9a). CeoficTea
$TOr0 BelleCTBa He OCTABJSIOT COMBEHMEl B CYMIECTBOBZHUH JIBYX Pa3NHUHBIX TH-
nop peakius ofMeHa — o6MeHa onedunaMu ¥ O6MeHa aNKHALHHIMH DajiHKaNaMH,
Mccnenopanus UIréfinens u Llursepa 6bl1u ony6nuKoBaHb HecKoJbKo padee [96).
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YCTAHOBJIEHO, UTO TeHLEHLHs K acCOLMalHH Yy 3THX ajioMHHMHATDH-
aJKWJIOB C Q-pa3BeTBJEHHHIMH pajHKaJjaMH UCYe3aeT He 110JIHOCTBIO,
a JMlib OueHb CUJbHO ocnaGnena. Hefiman (yacthoe coobineHune)
He/laBHO OGHAPYXKU/ HC3HAYHTEJbHYIO accolualliio TPHU300YTHJI-
aJIOMHHNS B HHKJOTEKCaHe NPH TeMnepaType 3acTLIBaHHS.

2. Ipyroe, npaejaa, KOCBEHHOE, HO TaKXe OYeHb yOeAMTeNbHOE
ZIOKA3aTeJIbCTBO CYHIECTBOBaHHsS ORICTporo o6MeHa anKUJIbHBIMU
rpynmamMyd y¥Xe Inpu HH3KOH TeMIleparype JaiOT HCCJAeAOBaHUSA
Kécrepa u bpyro (cm. ctp. 113). Ilo ux naHubIM, npu TEMIepatype
no 100° y GoprpuankunoB He HaGuiomaercsi HHKakoro obMena ad-
KHJIbHBIMH TPYNNAMH; Tak¥XKe YCTOWYHBB U CMeLIaHHbie GopajKnJbL.
“AmoMunufiankuasl ¥ GopasKuibel B CMECH, HalpOTHB, MTHOBeHHO
o6MenuBalpoTes yxie npu 0° aJkuJbHBIMH paiuKanaMM, 4TO BeleT K
MOJIIIOMY PaBHOBECHOMY pacipefielleHUIo B CJlyyae aHaJOTHYHEIX pa-
JUKaJoB. MoXet GbITh, K IBYM YJleHaM CJEAYIOIIEro psiia LeNeco-
0o6pa3Ho NpUOABUTL TpeTuil — cMech GOp- U aJIOMUHHHTPHAIKHIOB

BopTpHalkHiIb AnroMUHMATPHAJNKHIB CMecs Gop- H amoMuHHI-
TPHAJKHIOB
QrtcyrcTBHE ObMEHa O6men ObuMen

OTtcyrcTBHe acconnaniy  Acconuanus CMemannas acconuanud ?

Hpeuno.naraemoe HaJInyHe accoluaniH YyKasalno B nocyieiHei

crpoke Tperbeil rpadbl. Kaxkercss nmpuemjieMBIM [PEANOJIOXKeHHe O -
CYIIeCTBOBaHHH ONpeNeseHHol TeHJeHUHH COPTPHANKUNOB U AJIOo-

MEHHBTPHANKKHIOB K CMelllaHHOH accouHanuu (KoTtopas ofHO3HayHO
He MOXeT ObiTh 0KAa3aHa KPHOCKONMHYECKHM METO/IOM).

(OGMeHuble peaKIUMH PacCMOTPEHHOTO 37ieCh THNA NOAPO6GHO ONH-
can KajunraeproM H cotpyanukamu [10a — 10k}, nanpumMep, peak-
MK MeXAY pas3JHYHBIMH TeTpaajJKHNaMH CBHHOA WM MeXny aj-
KHJBHEIMH COeIMHEHUsIMU CBHHHA # pTyTH. OnHako Bce 5TH PeakluH
tpebyror nprcyTeTBHsl Karaiusaropos (B ocobemnoctu AlCls). O6-
MeH 30eCh CTHMYJIHUpYeTCsi, NO-BHAHMOMY, o6MeHOM MeCTaMu ra-
Jouza ¥ ankuabhoil rpynnsl. Hackonbko u3BeCTHO, 3TOT OOMEH HH
B OJHOM H3 cCJydaeB He TNDPOHCXOIUT MTHOBEHHO NMpPH KOMHATHOM
temneparype [10e].

Onucannbie 2BTOpaMH AaHHOU CraThbH peakluM ob6MeHa OTJIH-
yaTCs CBoeHl HeoGBIKHOBEHHO BBICOKOH CKOPOCTbIO B OTCYTCTBHE
Kakoro O TO HH OBLIO Karaiu3aTopa. B 3TOM OHM aHaJOrHuHH
peaknusM, onucanHbiM Linenkom 1 Xoabriem [11]:

2LIC,H; + HgR, T== 2LIR 4- Hg (CoHg),,

rne R = CH; unu CeHs. Ipeanonaraercs, uro npu 3ToM o6pasyior-
¢Sl KOMIIIEKCHEIE NPOMEXYTOUHble COeHMHEHHS] IO PeakuusM THIZ

LiR’ 4 HgR, <= Li[HgR,R’] == LiR + HgRR".
H3BecTHE KOMILIEKCHEIE COcAUHeHHA AJI8 LHHKA, OTHOCﬂEIIEI‘OCH

Pearyuu pasnoxcenun v 8biTecHeRus Qa0 MURLETDUOAKUNOS o7

K TOl Xe rpynle nepuofuyeckoii cucreMbl. B peakumsx o6Mmena no
Hlnenxy u XonbTuy H3 peaKuHOHHO CMECH BBINAAAET KPHCTANJIH-
YeCKHi MeTHJI- uau QeHUANUTHH, B TO BpPeMs Kak 06a HCXORHBIX
KOMITOHEHTa M BTOPOH IPOAYKT peakLUH HaXOAATCA B PacTBope,
T. €., eCJIH KOMILIEKCHOE cOeHHEeHHe He oueHb YCTOHUHBO, paBHORe-
CHe Hapyllaercsl BCJIEACTBHe BBINAJIEHHS TIOXO PaCTBOPUMOro Ipo-
OYKTa H peaknMsl TPOTEKAeT B HYXXHOM HanpapjieHHH. [IpexHue
nabmionenns Ulnenka u XonbTia COBNANAalT € COBPEMEHHEIMH
NpeACTaBeHUsIMU, B KOTOPBIX CYIECTBeHHAS POJIb OTBOLMTCH IIPO-
MEXYTOUHOMY 06pa3soBalHIO KOMIVIEKCHBIX COeinHeHH# B xoje 0O-
MEeHHOH peakiuu.

O6cyxnenveM mnpoueccos O6GMeHa BHIsICHAeTCA JHIb oCiee
NpeACTaBJeHHe O PeAKUHUAX aRiOMUHuHTpUaNKUnoB. Crnenyer zame-
TUTh, YTO peakilud oO6Mena npuobperaior GObIIOe 3HAYEHHE B CBSA3H
€ HEH3BECTHBIM N0 CHUX HOP KaTajJWTHYECKUM nelcTBHEM ajiioMHHUM-
TPHAJKUJIOB. JTH MPOAYKTH BCIEJACTBHE OGMEHA aJKHUJLHBIMH IpyM-
Hamu W Giarofaps cBoefl 0coGoll peaKIMOHHOH COCOBHOCTH MOTYT
BJIMATE HA JIPYrHe BellleCTBa, KOTOPHe He 06/aiaioT TaKoi peak-
UHOHHOH cIoco6HOCTBIO (MM 061afaloT, HO He T2K SIPKC BHIpamkeHo).
ITO OTHOCHTCS B OCOGEHHOCTH K PeaKLUHsIM BBITECHEHHS! H JOCTPORKH
NUanKuNaJliOMUHHeBbX coequnenuii Tuma ranoren +Al(C H,, ). ¥
ROA1(C,H,,, )y, KOTODBIM 3TH peakluu He cBOICTBEHHBL. Ipu no-
GapJieHun HeGOJBIIOrO KOMHUECTBA TPUANKHJAMNIOMUHMS K HA3BaH-
HBIM JHAJKWIAJIOMUHUEBBHIM COEHHEHUSM 3TH peaKIMH TOTYaC XKe
cTaHoBsTCsl BO3MOXKHHIMH. O6 3TOM mnoapoGHo GymeT H3NOXKeHO B
ra. XI (cM. cTp. 208).

IKCIHEPHMEHTAJbHAS YACTbH

PagHosecHe pasioxenus (mo naumbiv Lltéitneas)

B 3aBHCHMOCTH OT NOCTaBJIEHHOH 1(CJIH MPUMEHSJHUChL PasJHYHbIe
npHeMH NPOBeJICHHs! ONBITOB, KOTOPHIe Aalklie GYAYT 0603HAYATLCH
KaK «aMnyJbHHE METO[bI» K «ONBITH ¢ OTGOpOM Npo6ui», B mepeom
Cayyae psiji MajJeHbKHX aMIYJIOK 3aNOJHSAIT M3 3allacHOr0 cocyaa
(manpumcp, TpHH3OOYyTHIANOMEHMeM HJIH CMechbio |:1 R.AIH +-
+ onepun) B aTMocgepe YHCTOro aproHa * m HarpepaioT B TepMo-
crate. 3ateM HX OBICTPO oxnaxnawT go —80°. JlanbHeilmne ana-
JIUTHYECKUE OTpeNesIeHHs MOryT TpOHU3BOAUTBCS MHpM KOMHATHON
TeMneparype. B saBucHMocTH OT XapakTepa BemecTsa paGoTy Ipo-
BoJAT nub0 B 3aNasiHHBIX, JHOO B OTKPHTHIX aMnynaX. Ilociepnue
npencrapsor coboil TpyOku Illmenka pasnuynoll BeluuuHE ¢ Kpa-
HOM Ha KoHue GOKOBOro OTBOZ@ M NPUTepPTOll K ropJibILIKY Hpo6GKoil.

* MoxHo NpHMEHATh a30T; NpHMeHeHHe aproHa uenecoolpastee Gaaronaps
ero Gonpiielf NIOTHOCTH M OGYC/IOBJIEHHOFO STUM JYULIEro SamMTHOTO JeHCTBHS.

7 3ax. 2658,
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[Mpr onmbiTax c or6opoM npoGbl GoJiblliee KOJHYECTBO HCCJeNye-
MOTO BElIeCTBa HarpeBaioT B MHororopdoil kKonbe B TepMocTarte.
KonGa cnaGkeHa TOHKOH CcH(OHHOH TpPYyOKofl, Ha BHEIIHHH KOHew
KOTOpOH HAa[eBaKT OTPe30K MNOJHXJOPBHHHJIOBOH TPYOKH C 3aX¥u-
MOM, 8 TaKKe BEPTHKAJbHBIM XOJIOQUJIEHHKOM, Hepe3 BEPXHKOIO
yacTh KOToporo ¢ nomouibio T-o6pasHoii Tpy6Ku nponyckaercsi Mefi-
JEIHEH TOK aprosa, NpoXojsilero yepe3 cUeTYHK NYSHIPHKOB, Ha-
NosHeHHLIH MHHepaJlbHHIM MaciioM. Tak MOXKHO BHITECHHTH BO3NYX,
HE NPONYCKasi HAJ HCCJenyeMOH JKHIKOCTLIO rasa B TedeHHe IJIH-
TenbHOro BpemeHu. Jlyis orGopa npoGH NpH NOMOLUM aproHa B Kojbe
co3faT HeGonpllloe M3OHITOYNOE NabBJeHHe, OTKPHBAIOT KpaH Ha
cudoHe, [a10T XUAKOCTH CTedb H cobupaoT Npoby B CHJIBHO OXJa-
3KJleHHble aMTyJibl B aTMOc(epe aproua. '

Ananus npo6 cocTouT B onpelesieHHN COJepXKaHus TrHApuAa H, B
cny4yae HeOGXOXUMOCTH, onpefefneHHH OOIICIO CONEPIKAHHsS aJIOMH-
nusa. KonneHnrpanuu, ecnu oT6HpaioT HaBecKy, B GONbLIMHCTBE Clly-
YaeB BHIpaxkawT B nepecyete Ha | moas/Ke, uTO JOCTATOYHO JJs]
BLIYKCJIEHHS] CTeTTeHH auccoluannd. JIns onpenesenuss ruipuna cHa-
yana npumensuid metofl I'odmana u IllomGypra [12] (mo mosoce
Al—H npu 1753 cx! B undpakpacHoM cnekTpe Mocie N0GaBJEHNS
TPHITH/IaMuHA), No3[Hee — ropasjio Gonee OLICTPBE CHEKTPOYOTO-
Metpuuecknit Metos Bonnna n HefiMana B BURMMON 4acTH CHEKTpa
(cM. o IV, crp. 34) ¢ H30XMHONMHHOM KaK BCHOMOraTeNbHEIM Be-
mecTBoM M GeH3anbaHHJIHHOM.

[penBaputenbHble ORBITH NOKasadw, uro npu 80° uepes 12 wac.
B nmpo6ax He NMPOMCXOAHT HMKaKHX H3MeHeHHI. [lns nocTtoBepHOCTH
B GONLUIMHCTBE CJYYdeB HarpepaHue IPOM3BOAWICCh B TeueHHe
15 yac. [o HacTymnjeHusi paBHOBeCHSI, TaKe u TIpH Oojiee BHICOKHX
TeMIepatypax onbta — a0 120°. 3 3THX ONLITOB MOXHG 32KJ10-
YUTh, YTO IPH GHCTPOM OXNaXAeHHH OMACHOCTH HeXeJaTeJbHOro
cMellleHHMsl PaBHOBECHSI HE CYILIECTBYeT, TaK KakK Mpoleccel npoTe-
KaloT CJIULIKOM MelJIeHHO. .

Pacrsopuresu (Kcuios, HOHaH) nepen ynorpefiieHHeM HeKOTO-
poe . BpeMsi HarpeBaJu C KOMIUIEKCHBIM  coeluHeHneM 1:1
K[Al(C3Hs)sF], otronsis ux 3ateM nog BakyymoM. tor meton 6o-
Jlee GHICTDBIH, YeM «IUDKYJSAILMOHHAs NeperoHka» Haj CIJIABOM Ka-
JMs C HAaTpHeM B ammaparype, npefjoxersoii Hlynnom um Mekke
[13]. YcrpaHenne MadefilinX CJAEJOB BJAArH H KHCJIOpojia 0COGeHHO
BaXKHO NpH ONEITAX ¢ CHJABHO pasGaBJieHHBIMH pacTBOpaMu. Tarkum
ke cnoco6oM ouMIAT oJiepuHHl, TIIaTeJbHO NporpeBas Nom Ba-
KYyMOM H 3aTeM HamnoJHSs YHCTBIM APrOHOM NpuMeHsieMble CTex-
JIsTHHBlE COCYIH.

Tpuusobyrunaniomunui. Mon. Bec 198, T. e. KoHUeHTpamusd
5 mosas/ke. Ilpenapar conepxur 0,9% (CiHo)oAlH. B kamnoit u3
yeTHIpeX 3anasHHbIX aMmyJl CONEPIMTCH Mo 25 2 BellecTBa, BpeMs
HarpeBa — 15 uac. W3 amnyan or6upator mpoGbl, oGpabarhiBaior
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ToYHO No metofy Hefimana (cM. Bule) u OnmpeLessiioT coaepxKaHue
rufipuna ¢ GeH3aJbaHUJIMHOM KakK C BCHOMOrareJbHBIM BelleCTBOM.

Temnepatypa, °C. . . . 80 100 120 140
AIR,H
Bec. % . ..... 84 9,0 99 11,6
MOABIKZ . . . . . . 0,59 0,63 0,70 0,82
¢ ... «.... 0118 0,124 0,140 0,163

Tpu-(2, 4, 4-TpUMETUANCHTUN ) -QAIOMUHULE, hOAYdenHbil u3 Ou-
usobyrunera. OTHocsiuiasica K HeMy paBHOBecHasi cucTeMa Oblia
THIATENbHO HccaenoBada. 37iech MoxkeT GHITh JlaH JiHIIbL- OJMH" BHI-
G6opounslfi onbIT. [ToHBIA 0630p pesynsTaToB naH B 0OOIleidl yacTu.

YcranoBleHle IBYXCTOPOHHErO PaBHOBeCHS: )

a) Ombit ¢ orGopom npoGsi: 39,7 2 R;AIH (95% ) =0,1485 mons
RpAIH (uncroro), 17,6 2 a-muuzoGytunesa (98%) = 0,153 moss
a-oneduna (uucroro) (Jopranmyeckuii asmoMunui (100% )], coorser-
crByer 2,59 moss/k2 Al) marpeBaior B Tewenme 12 uac. mo 100°
[R2AlH] = 0,75 mone/ke (undpakpacuas criekrpomerpusi); a=0,29,

6) Oublt ¢ oTkpuTHiMUM ammyiaMu: AlRs (94%), mon. Bec 366,
T. €. KoHUuentpauust 2,59 moav/ke, narpesart B TedeHue 12 gac. mo
100° [RyAlIH]} = 0,69 moat/ke (u3oxunoqHHoBBE Meton); a = 0,27.

210 coBnafeHue sHaveHud a (0,29 u 0,27) Bnosie ynOBIETBOPH-
TeJbHOE, YUMTHIBAs, YTO B CJAyYasix @ u 6 MPHMeHSJIHCh COBePLIeHHO
pa3nuyHble MeTOAHl OnpelesieHusl.

Bausrue temneparyper npoBepsiin OnblToM ¢ OTGOPOM  TPOGHL.
Bpems ycravoB/eH#i paBHOBeCHsI CHauaja M Mocle KaXKioro H3Me-
HeHusl TeMIepaTypsl — 12 yac. Pe3yabrarhl, npueefenHbe B 1aba. 1
(cM. crp. 73), Obiin MosydeHb NpH aHamuse cMecH 58,9 2 R.AIH
(95%) = 0,220 mons (umctoro), 26,0 & a-nuusobytunena (98%) =
=0,227 Moaa a-oneduna (uucroro) u 188 2 kcunona.

Bausnue usbutka one@una NPoBepsasoCh B OCHOBHOM ONBITAMH
¢ oT6opoM NpolHl, Tak KaK MOYTH BO BCEX CAYYafAX AOINOJHUTENbHO
onpenensnoch BiusiHEE TeMmnepatypbl. FamepeHus, npuBefeHHble B
Taba. 2 (cM. ctp. 73), npoBogusuck npu 100° Ha peakHHOHHLIX CMe-
cs1X, IpUBeleHHBLIX B Ta6J1. 5.

Cepusl ONBITOB, NPHBENEHHHX B Ta(J. 3, GHJa npOBeneHa aHano-
THYHO ONbITaM, ONIHCaHHBIM BHILLE.

Bausnue pasbasaenusn. Onvitel (Kpusasi A, puc. 1, a, crp. 75)
6Bl TIPOBENEHbl C TPHAJKWUIAJIOMHHHEM, MOJyYeHHBIM H3 JHH30-
6ytunena npu 100° (Mmeron amnysa). BenuuuHbl BsATHIX NPO6 u CO-
JlepXKaHue rHAPHIA B HUX NpUBOAATCH B Tabil. 6,

Tpu-(2-stuneexcun-1)-asomunuti, noayuennsul u3 2-3Tunzexce-
na-1. Beino chnenado JiHIe HeCKOJBKO H3MeEpEHHH ISl CHCTEMBI
RoAlH/onedun B cootromennu 1 : 1, korophle fanu 3Hauenne a=0,09
(cM. 1a6J. 4, crp. 78). . R

7*
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Tabauya 5

95% R,AIH 989% a-IuuzCCyTHAEH an:,ﬁg(;:::ﬁi\ !

KCH;IO“, oprnHﬂl{eCI«;M

2 MAoML 2 MMORL coei“a’jleb‘;”:;* s
58,9 220 26 227 188 0,810
254 95 15 128 69,3 0,865
32,1 120 21,7 235 78,3 0,868
21,0 78,5 83(85%) 630 - 0,754

3) Bruucneno M3 HABECOK.

Tpu-(2-6yrunoxrun-1)-artomunud, noayuennoili us 2-6ytuioxre-
na-1 (Qumeprozo a-eexcena). OcHoBHasi cMech cocTosyia u3 26,78 &
RoAIH (95%) = 0,0694 mons u 12,64 ¢ 2-6yrmiokrena-1 (93%

H2C=C< no uH(ppakpacHomy crektpy) = 0,0698 mous. ITpo6ul

HarpeBanuck no 15 uac. no 100°. 3nauenns v u a COOTBETCTBYIOT
psiny rouek Kpusoil B (puc. 1, 6).

Ta6auya 6
Copepxanne Alf
MR Kenron, | & o |, mAmL |
¢ COGILHHEHHH, amoas ™ HOAB[KZ
e MMoau MO/Lb/A’:Z
8,02 20,08 —_ 2,59 0,5 0,69 0,27
10,48 27,1 9,67 1,35 0,92 0,38 0,28
4,95 128 14,14 0,674 1,85 0,22 0,32
3,30 8,53 29,40 0,261 4,75 0,091 0,35
1,64 4,25 31,05 0,130 9,60 0,050 0,38
0,855 221 31,81 0,068 18,50 0,027 0,40

) nepsoM npHGMKeHHH NPHRRMAiOT 1 K2=1250 mM1.

Ananoriunbifi psif ONKLITOR OBl IPOBEleH TaK¥Xe ¢ HOHAaHOM BMC-
cto Kcujona. PesynbTatel NpakTHYeCKH TaKue XKe: %,_o7=0,127,
®%y_135=="0,157. BeposTHo, NeT HHKAKOro OGBACHEHHs HEKOTOpoil
3aBHCHMOCTH BeJHUHHB! a 0T pa3GaBiieHHs LJs KCHJIOJa, CBI3aHHOM,
1I0-BHAMMOMY, C apOMaTHYeCKUM XapaKTepoM KCUJIoJa Kak pPacTBO-
purena (1absa. 7). )

Antomunudrpuankunss, noayuentsle us 2-eexcundeyena-1 (Ou-
MepHozo a-okTena) u 2-Honuntpuleyena-1 (Oumepnozo g-ynle-
yena). KonvuecTBeHHoe OTIUeNJIeHHE 3THX NOBOJILHO BBICOKOKUTS-
IHX OJIEQUHOB OT MOJEKYJbl COOTBETCTBYIOIHX AJIOMHHUHTpHA~

Peaxyuu pasznosmenus 1 6bITECHOHUA AMIOMUHULTPUOAKUAOS 101
Tabruya 7
Co Al
OcHOBHas cMech Kewron, o;;‘;&";&‘::fﬁ_ o (RyAIH],
¢ Soenyrennn, | axoss D MOLb{KZ “
2 MMOY © ooz
10,62 18,7 — 1,76 0,71 0,227 0,129
10,56 18,6 9,55 0,925 1,34 0,125 0,135
5,40 95 15,22 0,460 2,70 0,067 0,145
4,41 7.77 28,67 0,235 5,30 0,036 0,153
1,98 348 29,38 0,110 11,40 0,018 0,164

0 | kz=1250 uz.

KHJIOB C o6pasoBaHHEM [HajJKUNAJIOMHHUHTHAPHAA CBSI3aHO ¢ He-
KOTOPBIMH 3aTPYIHEHHAMH.

Ilpy cnMINKOM AJTUTENIBHOM BHIIEDXKHBAHHH COOTBETCTBYIOIIHX
IHANKUJITHIPUIOB B BBICOKOM BakKyyMe npu 120° moxeT Hauarbcs
pasnoxenue. [lo3ToMy B ONBITAX NMPUMEHSIHCH CMECH CHIPBIX MpO-
nykroB. Cynsi MO NaHHBIM aHANH3OB, aJllOMEHMEOpranHyecKoe CO-
ennHeHue, NonyyeHHoe u3 2-rekcusnieneHa-1, cogepxano 81 sec. %
R,AIH, 14 Bec. Y% AlR; ¥ 5Y% HeakTHBHOrO OKHCJEHHOTC ajlioMH-
Hufiopranudeckoro coennuenns (ReAIOR); coenvnenue, nosyuennoe
U3 2-HOHHATpHIeLeHa-1, comepxkano: 31 pec. 9% R.AIH, 62 Bec. %
AlR;, 3% oxkucnentoro anioMHHHHOPraHHUECKOTO COeflHHeHus # 2%
oseduHa (¢ NBOHHON CBSI3BIO B cepenuHe nenu). Jsisi yeraHOBJIeHHS
paBHOBeCHs B KaXk[OM CJy4yae K FHAPUAY ROGaBNsANH SKBHBaJieHT-
HOoe KOJIMUeCTBO oneuHa.

Auankunantonunutieudpudsl, noayuennvie uz xampena u B-ny-
Hera. XopolIo KpHCTANIH3YIouiics, IaBsauica npy TcMnepaType
> 120° puanxuIaniOMHHEHTHAPHA, NOJYYeHHHH U3 KaMmdeHa, TPYI-
HO BHIIEJIUTh B TBEPIOM COCTOSIHUH; € HeOOJNDBIIUM KOJHYECTBOM TO-
Jiyojla OH Jierko pacnibiBaercs. Jlns peakiud NpUMEHSISIH cMeCh
106 & ruppuna u 76 2 tonyona. CofepixaHue amOMHHHS B nepe-
cyeTe Ha BelllecTBO (€3 ToMnyosa cocrapiisieT okodjio 8,96Y (Bbiumc-
Jgeno 8,94). AxrtuBHOCTL AoctHraja 94Y. JIHaJKugadioMHHHATHI-
DU, MOJYYeHHBIH M3 B-THHeHA, He KPHCTANIH3YeTCsl, OXHAKO NpPH
KOMHATHO# Temneparype o6pasyeT oueHb BsI3KYIO CTeKN0O0OGPasHYio
Maccy. Ilpn pas6aBnenny 5Toii MaccH KCHJIOJIOM Nofydaetcs GoJee
yioGuas B obpameHnn Xuakocth (Ha 149 e pemectea 60 2 kcu-
nosna). CozmepXkKaHue aniOMUHHs AOCTHTajlo TEOPETHYECKOTO 3HAye-
Hugl, aKTUBHOCTB Obliia paBHa 959%.

Onpederenue MOAEKYARPHOZO 8eca QAOMUHULIOP2AHUYECKUX CO-
eOunenusl (cM. c1p. 72 u 85). Annapatypa Asisi KPHOCKOIHH Be-
llecTB, YyBCTBHTEJALHHIX K BO3AYXY, yXe  .HeOAHOKpAaTHO Obljia
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omucana B juteparype. OcoGeHHO MOAXONSILUIMM OKasascs nprGop,
nokasaHHBIH Ha puc. 5. BuyrpeHuuil cocyn cHaGiKeH HacanKo#
C KpaHOM Ha KOHlle Iqs BBOjla aproHa H BTOPOH Hacaflkod sl
BBOJ@ BelllecTBa. BTOpasi Hacanka HanCBaeTcs NPy NoMolly MM a,
Onarofapsi 4€My Jerko M30exark NonajiaHus B COCYA CMa3skKu
npd BBEJEHHM NpOOH, UeM B TOM CJy4ae, ecsy 6ubI OHa BXOIMJIZ
BO BTYJKY. Bemectso 3arpyxkaioT B CTCKASHHOR aMIyJKe HJH

— BBOASIT MPU TOMOIIM TH-
nerku. Tlocaennnit cnoco6
B ONpe[eseHHBIX CJayyasx
ynobHee, HO BeC BHECEHHO-
ro KoJuvecrsa onpeaeasier-
csl MpH 3TOM MeHee TOUHO.
BBox nans - 3arpy3ku  ycr-
poeH TakK, 410 BBOAUMES
MUNETKa MOXKET [OXOAHUTh
HO TIOBEPXHOCTH PACTBOPH-
teas. B cayuae ecani Gepyr

nyJjke, NocjenHmw pa3bu-
BalOT B 34KpHITOM coOcyne
CTeKJISIHHOI mnaJjoukodt 1,
BCTAaBJEHHOH B npoOKy pA-
oM ¢ tepMoMerpom Dex-
viana. Ilanouky cmasniBalor
CUJIMKOHOBOH cMa3kol, 6aa-
TOJIapsl UeNy ee JIerKO JBH-
ratb BBepX W BHH3. XOpo-
Llee mepeMellUBaHHE BO
BpeMsl onpenejeHusi obec-
Puc. 5 Ilpubop nas kpuockommueckoro I[I€UHBAETCR MarHHTHOH Me-
ofipelle/icHus  MOJIEKyAapHoro Beca pemecre, Iiankoli 2. [locse onpene-
9yBCTBHTEJAbHHX K BO3IYXY. JIeHU 1 TepMOMETp BeKMaHa
: (TaKikKe JIeTKO CKOJIb3sIIIKEH
B Npo0Ke) HECKOJbKO NPUIIONHUMAIOT M, cO3/1aBasi HeGoJsbllioe 1aB-
JleHHe, aProHOM BBIA@BJHBAIOT pPacTBOP 4Yepe3 TOHKYIO TpPyOKy.
IMocne storo mpubop, coBeplleHHO cyxoli M He cojepKauuii BO3-
ZyXxa, roToB JJisl HOBOI'O OMBITA.
310T XKe NpUOOP CAYKMT TaKKe [/ U3MepeHHil B (eHAHTpeHe.
®enanTpeH (OYeHR YHCTHIT) NpenBapHTENbLHO TNEPETOHSIIOT MOf Ba-
KYYMOM B CEPIOBHMAHOH Kojbe, XpaHaT B arMocepe aproHa U 3a-
TPYXaIT B PaclJaBl€HHOM COCTOSTHHU.
I[IpinaTHe 0G0O3HAaYeH H A: MOJIeKyJsipHB Bec (H3MepeH-
HBIA) — M, BbiuKC/IEHHBIH 110 HOPMYJIe — 1M, CTElleHb aCCOUMAIHM —
M/m = |. Kpuockonnueckue namepenus B Gensose (k= 5,07) unn

Penantpene (k = 12),

HaBecKy BeliecTBa B am-

Pearkyuu pasiosenusn u émrecrenun AMOMURULTPUAAKLAOS 108

Antomunuiitpuarkuaet, Al(uz0-C4Hg)s (m = 198): 0,395 wam
0,392 r Ha kaxapie 13,2 r Gensoaa, Af = 0,696 wan 0,680% 0,764 unu
0.772222 :OOTBETCTBEHHO B 18,25 min 18,75 & (denantpena, Af = 2,30
rim 2,24°

M (B Gensose) 218 nm 223, = 1,1 (1. e. ~1);

M (B denantpene) 423 uau 431, f = 1,1 (1. e. ~ 1).

AI[CH,CH (CH3)CH:C(CHa)s}s (m = 336): 0,715 uau 0,780 2
Ha Kaxzble 22 2 Gensosaa, Af = 0,407 unu 0,448° 0,759 nam 0,754 2
B 15,5 wan 17,08 2 denanrpena, Af = 1,39 uam 1,23

M (B Gensone) 405 unn 401, f = 1,1 (1. e. ~1);

M (B enantperc) 423 unm 431, f= 1,1 (1. e. ~1).

YBesnuenne B OOGOHX MNOCHENHMX CJAyYasiX 3HAUEHHS f ua 109
oODbsICHSIETCS CUCTEMATHYecKoll omnOKOL, Tak Kak f = 1,1 uamepeno
OIMHAKOBO B GeH3oze H B muaBsiiemcst Ha 100° Bhilne deHaHTpEHE.
[ospseiimue Gosiee Tounrte Mamepennst [opmana (cm. HHXKe) panu
Touso 1.

Huarxunaromunuiieudpuder. Al(CoHs)oH (m = 86): 0,736, 0,732
i 0,734 2 Ha kaxase 22 2 Gensona, At = 0,640, 0,665 uau 0,653°%
0,763 2 B 18,85 2 enantpena, Af = 1,75%

M (B Gensone) 265, 254 umu 265, f = 3,0;

M (8 denantpene) 278, f = 3,2 (1. e. ~ 3).

Al(#-C4Ho) oH (m = 142): 0,732 uau 0,732 va kasknble 22 2 Gen-
sona, At = 0,335 unn 0415°% 0,765 wum 0,758 2 B 17,96 mau 18,16 2
(enanrpena, Af = 1,12 ugu 1,12 .

M (B Gensosne) 438 wam 407, f = 3,0;

M (B penantpene) 457 win 448, f = 3,2 (1. e. ~3).

Al(uz0-C4Hyp)H(m = 142): 0,790, 0,717 wau 0,400 2 B 13,2,
22,0 unn 13,2 2 Gensona, Af = 0,676; 0,385 unu 0,344% 0,593 mau
0,391 e na kaxnvle 17,5 2 denanrpena, Af = 1,21 uau 0,71°;

M (8 Gensone) 449, 429 unu 447, f = 3,1; )

M (B denantpene) 337 wau 359, f = 2,45,

AI[CH:CH(CHs) - CHp- C(CHs)sl.H (m = 254): 0,214 2 5 13,2 2
Gensona Af = 0,150% 0,721 2 B 17,0 2 ¢enantpena, At = 0,930°

M (B Gensone) 548, f =22 (mpennonoxutensuo 2); M/(B de-
HaHTpede) 548, [ = 2,2 (npeanosoxurensuo 2).

Pelaioliee 3HauenHe HMeNo ONpenesieHHe MOJEKYJISPHOrO peca
nH300yTHIAJIOMHHHMITHPULA B TPUM3OGYTHANIOMHEHH, B3SITOM B
KauccTe pacrBopHress. Okasanoch, YTo H3MepeHHst B TPUM3OGYTHII-
AJIOMMHHHM KakK pacrBopuTtejie [HeCMOTpPst Ha TO, YTO OH MO TOYKE
TiiaBnenus (+6°) Haxomutcs B yRoOHOM masi paboThl TEMNeparyp-
HOM mHTepBasne] B oObluHBIX annaparax DekMaHa conpsiKensl
C GONbIIMMH TPYMHOCTSMH M TOSTOMY NPAKTHUECKM HEBU3MOIKHDL.

Tak kak pacTBOpHTENbL HENOCTATOUHO ORICTPO 3a8KPUCTAMNIH3OBHI-
BaeTcs, oGLIYHO ORICTPHIY MOJBEM TEMNEPaTyphl NOCAE HAYaa KpH-
CTaln3anuy He HaGMIONAETCH M TOYHO ONpPeneJUTh NPABUILHYIO BE-
JHINHY Al HeBO3MOXHO. Djaropapsi HenoJs30BaHui) HOBOTO npun-
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uvna lopmanoM Oblio paspaboraHO HOBOe npucrnocobnenre A4
KPHMOCKOMHKH, C MOMOLILIO KOTOPOTo Obina onpejie/ena KpHOCKOonuye-
CKasi OCTOsIHHAs TPHH30GYTHaMOMUHus, paBHas 5,07, HakIeH MO-
JIeKysipHBbIA Bec AMH306YTHIANOMUHUIITHIPUA B TpUH306yTHIANI0-
MUHHMH, paBHBIT 147—148 (BbluHcien 142). Onpenenienrss MOJECKY-
JAPHBIX BECOB APYTHX JMH30AJKHJATIOMHHUAIHAPUIOB B Tpun300Y-
TUNAJIOMHEHH OCOBOro CMbICJE He HMEJH, TaK KaK pe3yJbTaTel HE
MOrJH ObiTh NpaBMJABHBIMU H3-32 OOMeHa aJjiKMJbHBIMU rpynilaMH
(cm. Bmime, cTp. 94). Jnis onpenesienus] MOJEKYJISIPHOTO COCTORHUS
FMIPHAA B TPUAJKHJIAJIOMUHHH MOXKHO MPHMEHSTh TOJILKO Maphl BE-
[{ECTB C OAMHAKOBBHIMH aJIKWJIbHHIMH IpynnaMH.

Pasnosecne shitecHenun {Jlapour)

CHCreMa H-2-OKTeH — 2-9THTexcel-1 (H300KTeH) —
aJIOMMUHTHIpUn *

[MpuMenspumiica 2-3THATEKCeH-1 6B MOJYYEeH NMyTeM TILATE/b-
HOfi JUCTMINSIMH Ha HacaJoyHOH KOJIOHHe BBHICOTON 1 »
(2 X 2 mm — MPOBOJIOYHBIE CIHPAJH) TIPH ¢niermoBom uncye 15:1
13 YIKe MHIMBUIYaJbHOrO CHPOTO JHMepa a-GyTHieHa [nonyuennoro
¢ Al(C4Hg)s B kauecTee karajusaropa, cM. HixKe]; . kum. 119,5—
119,8°, n% 1,4151. Mudgpakpacublii aHaius (u3mepenue npy 890 cu!)
oka3an HasHuue 6,13 moabfa a-passerienHoro ojeuna. Ha ocro-
paniu 3nauenmit miotHocty (43 0,7258) 1 MoJieKyJisipHOrO Beca Ghlia
phiunciena ans 100%-#oro 2-3TuirekceHa-1 ennuuna 6,48 Mmoablr,
T. e. 95 -HEIl MPOLYKT, H OCTATOK, COMVIaCHO HH(PaKpacHOMY H3Me-
pennio npu 967 cu”, comepxur 2,7% 7panc-oneduna c JLBOHHOH
cBsi3bI0 B cepequie lend. HeGonpiuoil nponent npuMecedl B JaHHOM
cllyyae [AOMYyCKAeTCs.

TIpUMeHABIIHHCS H-0-OKTEH OYHINAJICA THlAaTeNbLHOH [ePEroHKO#
CHIPOro MPOAyKTa Kpekunra no Puwepy — Tponury; . Kur. 121,1—
121,2°, n% 1,4089. Tlo uH(}paKpacHOMY aHAJIH3Y (u3MepeHue TpH
910 c¢m!') oOH coaepKan 96,89% wH-a-okteHa (6,17 Mmoab/a
H-g-onepuna). OcTaToK 37ech TAKIKe COCTOsT M3 TPAHC- M Yuc-one-
(MHOB C JBOMHOH CBSI3bI0 B CePENVHE.

CoOTBETCTBYIOIHE ANIOMUHHATPHANKHIIE GBUTH MOJyyeHbl € GoJib-
[o# TUATENBLHOCTEIO H3 ITHX OJIE(QHHOB H TpUN300yTHI A NIOMUHUS
o MeTo/LY BBITECHEHHS. -

_ Tpuuzooxrusastomunut. Haknerno Al 7,37; 7,43%; BHuUHCJIEHO
Al 7,37%; axTtuBHOcTb 98%. OH He cOfepXKUT THApPUIE H ¢B0O6O-
HOTO OJiehHHa.

 Tpu-w-oxtusrantomunuii. Halineno Al 7,28; 7,20%; Briuncaeno Al
7.37Y%; akrtuBHoctb 98,8%.

* 3pechk JHIL (GOPMAJIbHO TPETLHM KOMNOHEHTOM Ha3BaH ANIOMHHHATHAD Hkw
Koueuto, peub HEET O COOTBETCTBYIOIIEM &/IOMHHHITPHAJKHIE.
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Veranosaerue dsycroponnezo pasHogecus (cM. puc. 2, crp. 83).
Jlnst ONBITOB MO YCTAHOBJIEHHIO [BYCTOPOHHETO PaBHOBECH# npuMe-
HsIIOT MPHOOP, COCTOSIIHE W3 TPexrop/oil konbn Ha muudax, cHab-
JKelHOH Mellaskol, TepMOMETpoM M Hacaupkoil. KoHeu xosoguib-
HHKa TpUCOeIMHEH Yepe3 TPOMHMK K aprOHOBOMH JIHHMM.

OGe OnbITHBIE cMecH cocTosiad K3: A) 200 2 = 1,8 Moas HU300K-
tena, 43,8 2= 0,12 mons TpH-H-OKTUNadloMuEus; B) 160 e =
= 1,44 moas usookTeHa, 40 2 = 0,36 Mojsi H-a-OKTEHa, 438 2 =
= 0,12 Monsa TpuuzookTHAaJOMUAMS. OGbeM KamKIOoH H3 3THX CMe”
ceil cocrapnsia 333,8 ma, T. e. [onedun] = 5,4 moav/a. Cmecu KuIns-
THJH ¢ 06paTHHIM XOJIOAKAbHHKOM, CofiepKatte H-a-OKTeHa B (hJIer-
Me ONpejefsiyiock BpeMsl OT BPEMEHH NyTeM H3MepeHHs! HHTEHCHBHO-
ctu noJockl 910 ¢cm™! unpakpacHoro cnektpa. Ilpu 3TOM OKaszanoch
1es1eco06pasHBIM NofaBasTh Gansnexantyio nosocy 890 cm! a-pas-
BeTBJIEHHOrO oJie(HHa TyTeM BHELIHeilw komneHcauuH. PesyJbTaThl
npHBeleHbl Ha pHc. 2. TIpaBUIbHOCThL TMOJYUYEHHBIX 3HauyeHHd Owlnia
npoBepeHa Ha KOHTPOJLHBIX CMECHX.

Onpedeserue KORCTAHT pasHosecus. B ONMCaHHMIX BhILIE Mapal-
JeJabHBIX  OMBITaX KOHEUHas KOHIEHTpalusl H-a-OKTeHa Owlia
0,27 moasvfn (cp. pHc. 2), KOHeuHasi KOHUEHTPAUMS u30-oJlepuUHa =
= [onedun] — [#-a-onedun] = 5,4 — 0,27 = 5,13 moav/s. Tarum o6-
pa3oM, COOTHOLIEHUE [130-oneduH] : [H-a-onedun] = 5,13: 0,27 = 19,
IMocse ycranoBNesUsi DaBHOBeCcUs cMech oxJaxjaan. M3 cmccn A
otéupamu 113,7 e. otronstau osnedunsl npu 40° u 0,1 mam prT. cT.
OTrOH COZepPIKa/n TaKoe ¥Ke KOJHUECTBO H-q-oJieduHa, Kak H npoOer
u3 ¢aermbl. OCTaTOK, COBEPIIEHHO He coiepxammi ofeduHos, Ge3
[OCTyNa BO3AyXa, MEAJIEHHO TMpH nepeMeliuBaHuu A0GaBIsIM 110
KATUISIM B OXJaiK[IeHHYIo b H. cepHyio KMcaoTy. Tak, U3 cMecu A mo-
ayueno 17,9 e = 93,49, okrana. I'azoBasi xpomatorpamMmma (moJiyueH-
Hasi Ha KOJIOHHe BHICOTOH 2 M AMH3OHOHHJIOBOro 3Qupa (Tanesoi
KHCJIOTH Ha cTepxaMoJie npu 70° u Toke resus 150 ma/l mun.) no-
Kazaja JIBe YETKO pa3leJIEHHble MOJOCH H-OKTaHa W 3-MeTW/ren-
tana, KoJunyecTBeHnHoe onpepejieHHe nNyTeM [VIAHMMETPUPORAHUS
nokasaJjo Haauuve 67,60 n- u 32,49 wuso-yraerogopona. Cmecs B
cocroasia takxke n3 64,8% wn- u 35,3% uso-yrnesogopona. Jlns KoH-
TPOJIbHBIX CMECEi YHCTHIX KOMIIOHEHTOB MOAOGHOrO COCTaBa B TeX XKe
YCJIOBHSIX GHUTM HalilleHsl NPaBWJIbHBE 3HAUeHHs COOTHOWeHH# [u30-
onedun] : [#-onedun] = 19 u [#-alR] : [uso-alR] = 2 koncranra pas-
HOBecHsl oKasbiBaeTcsl paBHOH ~ 40 (cM. Bblle, c1p. 84).

CucreMa M30rekcafeuer — NMpoTnKieH ~— aNIOMHHIArHAPHL,

a) Ipuzoroéaenue ocrosnoii cmecu. Wsorekcamenen [CHjp =
= C(C¢H3) CsH,y7] 6b1n1 npHroroBseH nyreM AHMepH3aLMH a-OKTEHA
C TPH-H-OKTHJIAJIIOMUHHEM B KauecTBe KaTanusatopa. CopepiKaHHe
@-pa3serpaenHoro oneduHa B HeM focrhrano 97%. Hrobu usbexaTh
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OCJIOXKHEHMH, BHI3BAHHBIX NMPHCYTCTBUEM PaJMKAJIOB [1PYyrorc KOMHO-
HeHTa, MPUMEHANH He TPHH30OYTHJAJNIOMHHUE, a TPHIPONHJIAIIOMH-
aui: 430 2 (1,92 mosst) m30reKkcajielleHa HarpeBaJM NpU JaBJeHHH
12 mm pr. c1. € 19 2 (0,121 mons wan 0,363 3x6) TPUIPONUIANIOMU-
Hust 10 120° (B peaKuuoHHOH cMecH) W BbiIedsiOUuiicst NponuJieH
KOHzieHCHpoBaJu pH —180°, [Nocne koupencauuu 12 2 (79% ot teo-
peTuyeckoro) npponHseHa c¢ | e usorekcajelleHa OnbIT NpeKpaniay.
IMpoBoauThL peakumio [0 YAaJleHUs] BCeX CBA3AHHBIX NPONHJBHBIX
rpynn He Tpebyercs, TaK Kak paBHOBECHasi CMeCh COAEPKMT Gosbiie
NPOMUJIBHBIX TPYIN, UeM MCXOAHHH nponykT. OGumMi Bec OCHOBHOH
cMecys paben 436 e, B ToM uncie 1,92 Modsa usorexkcajenena-u 0,121
mossn (0,363 3K8) aIOMUHHHOPraHWYECKOTO COENHHEHUSI.

6) Pacreopumocte nponunena e usozexcadeyere. Vlsorekcane-
LleH HachllajH TMpONWIeHoM B Kojbe, Mporyckasi ero LJHTeNbHoe
BpeMst npu 120°. Yepes o/iHO ropsio B K06y BBOAMJHM IOYTH /10 [AHA
MeHHH Kanuiisip. BAe KoJ6b Kanuwijsip H30THYT B BHje cuoHa
H HUCXOISILIUII KOHel CHaGKeH XOJOAUJIbHUKOM JlnbHxa ¢ BonsHo#
py6Gawkoii. CBo6OnHBIH HapyXHEHl KOHell cu(oHa MMeer KpaH, BbI-
X0/, M3 KOTOpOro OTTSIHYT B BUme Kanmuaspa. Ilpd orkpuiBanuu
KpaHa U3 TpeBapUTENbHO 3aMOJHEHHOIO CH(OHA BHITCKACT KHUJ-
kocTb. I1py oT6ope npo6el HeOGXOAUMO CleAMTb 3a TeM, uToOm Of-
GupaJscsi AMIIL PACTBOP, HACHIIEHHBI NMponuieHoM npu 120°% nas
5TOr0 BHauyaje Y/aJsloT COOTBETCTBYIOILEE KOJIMUECTRO IKHIKOCTH.
Jlasa onpenenenHst cOGCTBEHHO PacTBOPHMOCTH CJYHKHIA THIATEARHO
3BAaKyMpOBaHHasl CTeKJsiHHAs aMIyJaa onpejejeHHoro ofbeMa
(388 ma) u Beca, cHaBrKeHHasi XOPOLIO NPHTEPTHIM KpaHoM. B cro-
6onublil KOHell KpaHa GHICTPO BNYCKaJH HEKOTOPOE KOJHYECTBO pac-
TBOPa M, OCTOPOIKHO OTKPHIBAst KpaH, 3acachlBajiM €ro B aMilyJay.
OcTaTok KXHAKOCTH HA CBOGOAHOM KOHLE Kpala TIaTeJbHO yjia-
JSJWN H aMNyJy B3BelllMBaju. 3areM aMnyJsy MPHCOeNHHANH K MPH-
eMHOH uacTH Macc-crniektpomerpa (Mouear 21-103B «Korconupeii-
TeJi MHIKHHUPUMHT Kopropedit», ITacagena, Kamugopaus). Best us-
MepuTesibHash CHCTeMa, BKJIOYasi aMiyny, UMeeT emkocte 3,6 ..
Korga awmilysia NpucoefuMHeHd, BCIO CHCTEMY [0 aMNyJibl OTKauM-
BaloT, NEPEKPHIBAIOT COE/HHEHHe ¢ HacOCOM W OTKPHIBAIOT Kpak,
penymuit k amnyJse. IIpy 3ToM AaBsieHHe NOBBHILAETCS MPAKTHYECKH
OT HYJEBOTrO JleJleHMa pPTYTHOro CT0/16a, YTO JIEFKO MOXeT GHTh
TOUHO H3MepeHO MHKpoMaHoMerpom (mogeab 23-105), Haxons-
muMmcsa 'y Mmacc-cnekrpomerpa *. Ilpn 3THX yC/IOBHSIX PacTBOPHMO-
CThIO MpOIMUJIeHa B H30TeKCa/leleHe, ColepKalleMcsl B aMmiyJe, Mo-
KHO Tpere6peyb, TaK YTO MO MOBHILUEHHIO AaBJeHHs 10 | ar aerko
ONpeNeauTh J0JII0 NPONUJeHa, PACTBOPEHHOTO B M30reKcalelene npu
120°. Mpuwmep: 0,200 2 pactBopa, p= 0,11 mum p1. T, v =3,6 2

* Macc-cneKTpoMeTpUYecKKil ‘aRau3 MOKA3a) TONMBKO HAJIHYME HpONHMEHA.
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n T = 293°K, pacTBOopuMOCTE —36—0%60—%;3—5 0,486 #2 H. T. &
B 0,20 2 Cis-oneduna = 10,8 mmoan 8 100 2 C,c-oneduna.

8) Hamepenue pasrosecus. CMech, IPUTOTOBJEHHYIO, KaK YKa-
3aHo B MyHKTe @), B aTMocdepe NpoNKJeHa NOMeLIAlOT B PEaKLMOH-
Hylo KonOy I, puc. 6. 3aTeM NpH MOMOIIH MaJIeHbKOro MeMOPaHHOrQ
ra30BOr0 LMPKYJSUMOHHOTO HAacOca 2 uepe3 cHUCTeMy NPOKauuBalof
nponused npr 120°. Ins repmeTHuHOCTH 3TOT HAcOC MNOMENIEH B
MOAUSTUIICHOBLIH MEIUOK, 3aNoJHeHHHH apronoM. UtoObl HM30exaTb

Puc. 6 Llupkyasauuounas YcTaHOBKA JIS H3MEpEMHS paBHOBECHH
pEaKL{HH BBITECHEHMS.

noTeph YBJIEKAEMOrO YIJEBOJZOPOLA, MOTOK rasa MPOMNyCKAaloT Yepes
oBparHbIi XOJIOIWIBHHK 3, B KOTOPOM TMOLJEPIKUBAETCH TeMMnepa-
Typa —30°, ¥ uepe3 NMPOMBIBHLIE CKISHKH 4 — OfHY NYCTYIO H OnHY
3ano/HeHHylo NapaduHOBEIM MacjoM (70°), uToGnl 3ajepKaTh yHOC
JKHAKOCTH B BHJe TymMaHa. KoseOaHusi jaBieHust OTMEYaloT 0o Ma-
HoMeTpy 5. Pacxox nponujieHa Ha MNOIJIOLIEHHe TMOMNOJHSAeTCst M3
rpaAyHpOBaHHOIO PTYTHOro rasoMerpa 6 emkoctbio 500 ma. [lo
nonagaHdsl B LMKJ MPONHJEH OCyLIZaloT TPHITHJIANIOMHHHEM B
ckasiake 7. TIpu M3pacxOJoBaHUM ra3a, HaXQASILerocs B rasoMeTpe,
nocnenauil 3anojHsOT U3 GajvioHa §.

IMornonieane NPONKMAEHA cMEChIO, TPUIOTOBJIEHHOH, KaK yKa3aHo
B NyHKTe a), OBLIO paBHO .

Bpems, vacnt. . . . .. 5 10 15 20 25 28 00
Hornomenne, 2 . . . . 145 2,05 265 285 3,05 3,15 ~ 330



o8 Larasa VI

OnbiT 6bla1 npekpaniel yeped 28 yac. K stomy BpeMeHH, Kak mno-
Ka3bBAIOT UM(QPHI, NOTJOLIEHHE NPOMNHJIEHa €lle He COBCeM NpeKpa-
THJIOCh. DKCTPaNoONALHUS MOKAa3kBAeT, YTO MOXKHO Owujo Obl H3pac-
xonesate eme okoqo 0,150 2 nponunena. ITorsomenne rasa sHe sig-
Jigercsi nokaszarteneM OOIIErc COLEPMaHHS CBA3EHHBIX MPOMHJBLHBIX
TPYNN B PaBHOBECHOH CMecH, TaK KaK B OCHOBHOH CMECH YIKC HMe-
JIUCh MPONUJIbHBE TPYINH. YKA3aHHOE B NMYHKTE ) KOJHYECTBO IPO-
IUJABHLIX TPYMI coorBeTcTBOBaNO On 1,71 £ nmponunena. dra uudpa,
ONH2Ko, MPEACTABJIsieT MaKCHMaJbLbHOE KOJHYECTBO, ONPEIeNsieMoe
Mo Pa3sHOCTH M3 NpPenapaTuBHOrO onuita. JeiicTButenbHoe conepka-
uue al—Cz;H; Heobxomnmo onpejensiTh THIAPOJAM3OM pPAaBHOBECHOH
cMecH. BpeMsa oT BpeMeHH oTOHpaJsnch Npobhl, KOTOpHle KPaTKOBpe-
MEHHO TOJAKJIOUAJMCh K BaKyyMy [Jisi yAaJIeHHs] PacTBOPEHHOIo
B HHX NpOMWIEHa, W 3ateM, Kak OblJIo yYKasaHo Beille [3], moasep-
ranucb ruaposusy. Ilosyuyennoe KosHYecTBO nponaiid, B COOTBET-
CTBHMU ¢ KOJIMUECTBOM TOTVIOLIEHHOTO NpOMNUIeHa YKa3ulBaeT Ha yBe-
sudenye copepxkanust al—CzH;. Uepes 28 uac. w3 7,7184 2 peak-
IMOHHOM cMecH nodyuyawot 70,56 ma (H. T. 1) = 3,13 mmoned npo-
nana. Bec paBHOBeCHOH CMecH B KOHIE ONHITZ JOJMKEH JIOCTHraTb
436 2+ 6 & (abGcopbuposannnit CzHg) = 442 e, Cioma BxOOMT
(442/7,7184) - 3,13 m3ke al— CsH; =175 wm3ks al — CzH; 3710
KOJIMYECTBO CJIeflyeT YBeJNUHMThL npubausnuTtensHo Ha 5% sBumy Toro,
YTO ONLIT GBblJ 3aKOHUEH HECKOJLKO npexaespemenno, OTciofa Hau-
Gosiee BeposATHas BeJWYMHa PaBHOBecHOro copepxanus: al— CzHs
184 m3ks.

Pacuer kOHCTaHT paBHOBECHst Ipolile BCErO NMPOU3BOANTD, HCXOAS
H3 M3PaCXOA0BAHHOrO KOJIMUECTBa MoJiell (a4 He KOoHIeHTpaluwmit): oG-
nMi skeuBajent al—R 0,363, skeusaneatr al — CzH; 0,184, or-
ciona -3kBuBaneHT al-u3o-R 0,179. Ceobonnbiit u3o-onedpuun 1,92—
—0,179 = 1,741 mons.. CeoBouubifi nponuies (M3 pacTBOPHMOCTH)
0,048 moang,

0,179- 1,741
: K= twrroms =%

Hsmepeuns cxopocti obmena oaedunamu (Jlap6ur)

OnbiTel MpOCTH, M Pe3yJbTaThl MX MNOJHOCTRIO OTPaXEHb Ha
puc. 3 u 4 (cm. crp. 88,90). B onkitax, NokasaHHHIX Ha pHc. 4, cae-
NyeT HNpHMEHATb TPHITUIAJNIOMHHHUY, He cojepiKaliuii OyTHJAbHBIX
IPYNI, B NPOTHBHOM CJlydde CO31alI0TCHd MOMEXH H3-33 [IEPBOHAUAJIb-
HOTO oTileJienHst OytujeHa. Jlaxke npum paboTe ¢ TPUITHIAJIOMH-
HUeM, He cozepiKamuM OYTW/BHBIX T'PYNH, BHIJEIUBIIMACA 3THJIEH
cofiepxutr okojo 109 6yrunena, obpasyiomerocs ciaeayomum o6-
pasowm: )

C;H, + al—C;Hz=al—C,H,
H
al—C Hg=al—H + C,H,.
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Peaklins BbITECHEHHs; NpenapariBHbe onbite! (Kpoanaw)

HOasi 0o6pabGoTkU Harperhlx aJIIOMMHHHTPHAJKH/IOB oJedHHEMH
WU JPYTHMH a3aMu NPHMEHAJach LUPKYJSILMOHHAs annaparypa,
noxasanHas Ha puc. 7. Llunusjgphueckuii peakuHoHHm# cocyn [/
umeer puamerp 4 cm u BecoTy 25 cm. C noMouipio mMachsiHol GaHU
B HeM noIlepKUBAETCH NOCTOSHHAas TeMmmeparypa. YUepes BepTH-
KaJbHBIH XOJOAUJLEHK /2 npokayHBaeTcs HeGOJNbIIHM HacoCOM JH-
3eJIbHOE Macjo, KOTOpOe Hepell BBOLAOM B XOJIOAHJBLHUK OXJAXK-
[aeTCAd  ME[HEIM 3MEeBHMKOM. ITO JYYIIMH Meroj OXJa)ACHUA

7

HE| Ls
RFUW 24

RN
]

Puc. 7. LlupkynanuonHas yCTaHOBKA Jasi OpENapaTHBHOrO
npose,ueﬂm peaknuun BhITCCHEHHUA.

CTeKSIHHBIX XOJOAMJLHHUKOB NPH HaJHYUH B annapaTe BelllecTs, upes-
BHIUAHHO uyBCTBHTEJNLHBIX K Boge. I1pm pabore ¢ BOMOH Kak OXxJi-
KJAIOUUM areHTOM pPEKOMEHIYeTCA IpPHMEHEeHHe MeTaJJHYeCKOro
3MeeBHKa, NMPHUCOENMHEHHOTC C MOMOMIbI0 LIH(E, KaKk ONMCaHO Y
Heiimana [14]). Lupxyaupyiomuil ras go Beoaa B peaktop I npo-
MBIBAIOT NPH KOMHATHOH TeMnepaType B cocyae 2 BLICIIMM aJIOMi-
HUBTPHaJKHJIOM (Hanpumep, TpUrekcuaanomunuem). Tleperii KoH-
JIEHCAT NOCTyNaeT B NPHEMHUK J, OTKYZa BPEMs OT BPEMEHH €ro
MOXHO OTCACHIBATH B arMocdepe 3amMTHOrO rasa. B xoJonuabhu-
Kax 4 u § posKHa NMOAJCPIKUBATLCHA TeMIlepaTypa GoJiee BhICOKasd,
ueM TOuKa KOHAEHCAIMM LUMPKyJupylouero rasa (—23° gmas opo-
mugena, —80° ana stunena). U-obpassas TpyGka 6, 3aNofHeHHas
CTEKJITHHOH BaTOM, 3aJlepiKuBaeT MOCJEJHHe OCTATKH TyMaHa. -
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Mausenpkie BHGpalMOHHEe MeMOpaHHEIE HACOCHI, BKJIOUYaEMBbIE B
ceTh MEePEMEHHOTO TOKa M OKasaBILHecs BIIOJIHE NPHTOJAHEIMH IIPH
H3MepeHHsiX PaBHOBECHs B TOKe mponuieHa (cu. ctp. 107), ans onu-
CaHHOH TOJBLKO YTO anmaparyphsl HejocTaToulibl, Bruia ucnombso-
BaHA fpyras 60Jbllas MOLeJb 7 C 1IepHOAHYECKH NOJBHKHBIM 3KC-
LEHTPHKOBEIM DE3HHOBBIM CHAbL(GOHOM (MHHHMaJIbHasi MPOH3BOAM-
TeJLHOCTb 33 OOMH xof okojio 20 ma). He pekomenayerca BK/IIOUATH
3TOT HACOC HEMOCPEeACTBCHIO B LMK, a Jyulle caenaTb OTBOA OT
BenTHiIsi 8 u mepenectu nyibcauyio B U-o6paskylo TpyO6ky 9, 3anos-
HeHHYIO pTyThio. Bydepnbiit cocys /0 eMKOCTbIO OKOJO 2 4 CHYIKHT
JUTsl BHIpABHHBAHHUs! JIABJIEHHs rasa B cucTeme, a potramerp /11— nas
3aMepa NOTOKa rasa. PCryJUpOBaHHE OCYHIECTBJISETCS! C MOMOLIBIO
OIHOFO H3 KPaHOB, UMEIOLIHUXCH B LHKJE, a TAKXKe MyTeM H3MEHEHUS
BBICOTHl Halopa Hacoca; MaHoMerpbl /7 M I3 M03BOJSIIOT POM3BO-
AHTb M3MepeHHsl NaBJEHMs! [10 H nocje peaktopa. Pabora Benach
npu nepenaje NapjeHHs oTf 3 10 5 €M U HE3HAYHTEJILHOM H30HITOY-
HOM IaBJICHHH BO BCell allaparype No ¢paBHEHHIO ¢ HapyXHBIM [1a-
nJeHHeM. B Touke /4 mpoM3BOAMTCS BIOYCK ra3006pasHbiX OJ€(HHOB
(43 pryTHOro rasoMerpa). Llupkyaupyrouui ra3 MoXXHO NPOMBIBATL
B NPOMBIBHOi CkJfEKe (CHaOXXeHHol OTBEeTBJIEHHeM JJIA MPSMOro
OTBOJA ra3a). .

OnHcanHas anmnaparypa CHyxKuia IJIs THIaTebHOTO U3YueHHUs
LOBeleHHs! HATPETHIX AJIOMHHHATPHAIKHJIOB N0 OTHOLUEHHIO K OJie-
(pMHAM B IMHAMHYECKHX YCJOBHSIX; 3MIeCh ¥e MOTYT OHITh MOJPOGHO
OMKCaHbl JHIIEL HEKOTOPHE ONbITH. JIpyrue npuMepyl ee npUMeHeHHs
NpUBEIEHH B cAenylomux paborax.

Tpu-n-zexcusaniomunull u nponunes. B nepBoM ONHITe CKOPOCTb
notoka 50 afuac (. 1. 1.); u3 43 2 (0,153 Mosa) TpH-H-TEKCHIIAIO-
murus npu 130° B Teyenre 2 gac. 36 mMuH. ObuT OOJyYeH KOHLGHCAT,
conepxauuit 10,7 ma oneduna; B caepyomre 3 vaca 38 MHH. npH
150° emme — 27,3 ma, npuuem Obuio uapacxopoBano 7,2 4 (H. T. i)
nponunena. Beero 6buio nosyueno 25,2 ¢ oneduHa, cOCTOSIBIIENO Ha
929% u3 g-rexceHa (rasoeasi xpomarorpadus). Ilocne uspacxonosa-
HHs| TIPONMJIEHa peakiys npouwia npubnusurensio na 70%. Kosu-
yecTBO TekceHa focTuralo 659 MakcuMalbHo BoamoxkHoro. Octas-
wuiics TpHaJKuaaloMuEHE copepxan 14,3% Al [(sbiuucneno nas
Al(CsH7)s 17,2%). D10 cootBercrByeT 38Y% TpH-H-TeKCHJIAMIOMHU-
Hus + 629 TPUIPONMJAJIOMHHHS. DTa BEJHYHHA KAMKETCs] HeCKO/Ib-
KO HETOYHOH B NOJAB3Y I'eKCHJBHOTO COeJMHEHHS, TaK KaK HEeKOTOpoe
KOJMUEeCTBO FPOMHJIBHOrO CO€AWHEHHS YXOIMT B JHCTHJLIST. .

Bo sropom onwite 41,5 2 (0,147 Moasi) TpH-H-TEKCHJIAJIOMHHUS]
npensapurensio npe 150° o6pabartbiBany NPONHJIEHOM [50 af4ac
(4. 1. A.)). Yepes 3,5 yaca o6beM KHAKOCTH B peaKTOpe HACTOJIBKO
yMeHbIIUACA, YTO OMLIT HeoGxonumo Gbllo mpepsate. Deuio nosy-
yeno 29,8 2 oneuHOB, B TOM umcie: 92,6% a-rekcena u 53% pac-
TBOPEHHOTO NpOMHJeHa (rasoBasi xpoMarorpadus). a-Tekcen: 75%,

Peakyuu pa3nomeHus U BLITECHEHU GAOMUHULTPUGAKUACE nr

pacxon nponuiena 7,7 24 (d. 1. a.) = 0,345 MoJsi, HaH 78%, Makcu«
MaJibHO BO3MOIKHOTO KOJIMUeCTBa. B npHeMHHKe 3 B KOHIE OIBIT&
O6bYIO 7,5 2 TPUAJIKHIAJIOMHUHNS, NPEUMMYIIECTBEHHO TPUIPONHUJIaIO-
MHUHHA. _

B tpetbem onmte (npu 150°) ckopocts NOTOKa nponmiena Gbiia
yBenuuena 0 60 afuac (8. T. 1.). OneduHs OTroHsNUCE He GHICTpEE,
YeM BO BTOPOM ONbITE, a B NMPHEMHHKe Gblio cobpano 18,5 & tpuai-
KHJIAJIOMHHHSA.

Tpunponusastomunuil u H-a-gexcen. B peaktop 1 (puc. 7) sarpy-
sadocs 25 2 (0,16 Monst) TPMNpONMHJIaJIOMHHUS. H-o-l'ekcen Harpe-
gaJu B HCnapHTede Noj He3HAYMTEJBbHBIM H3OLITOUHLIM JaBJeHHEM
H 3aTeM Yepe3 KPaH B BH/e Napa BBOMMIM B TPHAJIKMJAJIOMHHHH,
Harpethiit no 150° [ckopocte 30 sf¢ac (n. T. #.), napoobpasubrii].
KOHIeHCHPOBANHBIH FeKCeH HellpepelBHO OTOMPaJH U3 NpPUEMHUKA 3
(puc. 7). OGpaszopaBiumiicss MponuJeH YJaBIMBAJH B Ta3oMeTpe.
Yepes 23/, uaca 6puto nonyueno 10,8 4 (H. 1. A.) NponHjeHa (95%
or Teopetuueckoro) ¥ 38 e (0,45 Mong) a-rekceHa, T. e. B PeaKIHOH-
HYI0O CMechb Mepellyio Tpebyemoe KonHuecTBO. PeakuHoHHasi cMech
MpeacTaB/siaa co6oil JOBOJBHO UMCTBIH TPHIEKCHJAMIOMHHHI (Al
HaiineHo 9,3%, soluncieno 9,6%) ¢ npuMecebio 4% TpHApONHAaNIo-
MuHUs (Hall[leHO MO KOJIMYECTBY MPOIaHa, BHIIEIUBLIETOCH APH THA-
poause). B nHcTUANSTe aIOMMHHAOPraHHYECKHX coe/HHeRH o6Ha-
pyKeHO He OblI0.

Obparumoe samewjenue, KATAAUSUPOBAHHOE KOALOUOUNbHOIM HUL-
Kenem (CMech BbICLILX QAIOMUHULTPUGAKUAOS + nponiier).

OnbITHl OMUCAHEI MOYTH MOJHOCTBIO B oOmell yacTd. Aunetunane-
FOHAT HUKeAst n00aBisjii K TPUAJKHJAJIOMHHMIO BHE aBTOKJIABa
B BHjE CYCIleH3HH B rekcaHe C cojepxanveM 50 me cosu Ha 1 mz,
MpH STOM CMecb TOTYAC K€ OKpallMBaJach B TeMHO-KOPHYHEBhIH
user. CMech anoMunuiiTpuankuaos 43 2 (0,17 mons), nonyueHnas
10 MeTo.y, ONHCaHHOMY HH¥e (cM. ctp. 182), comepxana 10,6% Al
i uMena aktubBHocTe 949 . Tpmankunamomunuil, akTMBHPOBaHHbIH
HHKesleM B arMocepe 3alMTHOrO T'a3a, 3arpy»Xalli yepes OTBEPCTHE
B KpBILIKE B yIKe 3aKPHTHI aBTOKaB Ha 200 ma. 3aTeM nos Aasie-
HHEeM BBOJHJIM TPONHJIEH (NpeiBapHTENbHO MEPerHAHHBIA HA[ TPH-
ankunamomeirem). Ot6op npoGbl MPOU3BOAKIIE C IOMOLIBIO METHOTO
KanH/apa, JOCTHTAIOUIEro MOYTH [Ha aBTOK/IaBa, Yepe3 TOUHO pe-
ryaupyemblil BeHTH b, [Ipo6y noa u3GHITOYHBIM LaBJEHHEM BHIIAB-
JUBaJji MO KamJjsiM B aTMOc(depe 3aIlIMTHOTO ra3a HeNnoCpeJCTBEHHO
B MeTaHoJ, oxJamieHublii 1o —60°. Ilocne Hcnapehus nponMJeHa
XpaHenue npobbl Mepes pasnokeHHeM HejpomycTHMo. 3aTem H00aB-
JILJM yMepeHHO pa36aBnienHyio cepHyio kucaoty (1:4) u ornensim
cloil yriieBofopofia. DvoT CJIOH Mocje OTMBIBKH METAHOJE H BBICY-
WIHBaHKS Pa3leNasii Ha OTAeJbpHHE (hPaKUUM IO YHCJY aTOMOB yIJe-
pofla Ha MHKPOKO/IOHHE ¢ Bpawaomeics gentoi. ®pakuuo Cs do-
TOMETpHpOBaJH 3aTeM B HH(PaK pacHOi obnactu. KOH'TPO.HbeIQ
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ONBITH NMOKa3aJlK, YTO COCTaB YrJieBOJAOPOJAOB € JPYyrum qUCJIOM aTo-
MOB yrnepoua OBL1 aHAJIOTHYEH.

Obmen anxusramu, CM. HHM¥e NBe nociaenywooive pabore Kéc-
Tepa, bpyno, a takke I'opmana (cm. ru. IX, crp. 130).
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TF'nasra VII

OBMEH ¥YT'JIEBOJOPOJHBIMH
PAOUKAJTAMH MEXXIY AJIIOMMHHNN- 1
BOPOPI'AHMYECKMMHW COEJWHEHHSIMHU

Kécrep, bpyno *

Kbdster R, Bruno G. Lieb. Ann, Chem., 629, 89, 1960

AMOMMRHATPHAAKAJIE M GOPTPHANKMIIEI B CMECH YIKe NPH HH3KHX Temmepa-
Typax CaMONPOM3BOJILHO 0GMEHHBAIOTCA AJKHIBHBIMK TPYHNAMH 10 PABHOBECHOrO
cocrosuna. [105TOMy aJIOMUHMITPHAJKMIN SIBASIOTCS KATANK3aTopaMu OOMeHa
AJKHALHBIMH TIpPyONaMH MeXay GOpTPHMANKHIAMH (NPHIOTOBJEHHE CMEINAHHBIX
6opTpHankuios). Peakuns ofMeHa MOXer €HTL HCMOJIL3OBAHA B MPENapaTHBHHIX
uensix. Oua ocoGeHHo NPHroAHa AAA TIPHFOTOBJIEHHH AaJIOMHHHHTPHADHAOB H3
Jlerko MojyuyaeMbix GOPTPHAPHJIOB.

B npemmipymed ra. (crp. 94) Uuraep c coTpynaHMKaMH mo-
Kasajd, 4To aJIOMHHUHATPHANKWIL B CMecH OYeHb OBICTPO OOMeHH-
BaloTcsl aJKWIbHBEIMH ocTatkaMH. [losTomy cylilecTBOBaHHE HHIHBH-
NyaJbHBIX XaPaKTePH3YIOIUXCst ONpPe/eJIeHHEIMU TOYKAMH KHIeHUs
CMeLUaHHLIX aJIOMHHHATPHAJKUIOB, KaK MPaBHJO, TaK e MaJloBe-
POATHO, KaK H CyIIeCTBOBAHHE CTAGUABHBIX cMecedl NIBYX pasMuHBIX
aJIOMHHHITPHANKNIOB. B onpefeneHHBX cmecsix (HanpuMep, rie
OJHHM H3 KOMIOHEHTOB SIBJISieTCA TPHM30OYTUJIAJNIOMHHHE) B XKUA-
KOt (pa3e MOKHO OOHaPYkHTh NPEHMYIIECTBEHHO CMELIAHHBIE THIIBL
(cm. erp. 130), KoTOpHE TIPH NEPErOHKE CHOBA PA3JNaraTcs.

B oramune oT psiia MpeKHUX MPOTHBOpeYalluX APYT APYTY JuTe-
paTypHbIX NaHHEIX [2] H B COOTBETCTBUE C HOBeHLIHMH OTKDHITHSIMH
Apyrux aetopos [3] GbIO YCT@HOBJIEHO, YTO CYIECTBYIOT A€HCTBY-
TeJIbHO YCTOMUHBHE, HMEIOLHe ONpe/iesIeHHEe TOYKH KHIEHHs, cMme-
wannble GOpTPHANKHIEL], KOTOPHE OTJHYAlOTCst OT cMecel ABYyX pas-
JHYHLIX GOPTPUAJKHJIOB, HMEIIKX TakoH e obmui cocras. Peak-
uuu oO6MeHa CTaHOBATCS 3aMeTHRIMH TOJBKO IPH TEMmeparype
peime 100°. 3710 cienyer uMeTh B BHAY NPH pabore ¢ NOnOGHBIMH
BeleCTBAMH UJIM UX CMECSMH.

Peskoe pa3ssinuHe B cBolficTBax Gop- u alOMHHHMHATPHAJKHIIOB,
OYEBH/IHO, MOXKHO OODBSACHHTE TeM, UTO OOMEH OCYUIeCTBJAETCH Yepes
accouMaTh C 3JEKTPOHOHEHACHIIIEHHOH CBA3BIO. Takue accouparh
IJiSl aJIOMHHHATDHANKHIIOB H3BECTHB 1@BHO, & [ GOPTPHAJIKUJIOB
HeusBecTHH [4]. BoprpHankuasl GHH H3BECTHH O CHX NOP TOJBKQ

* Dra nyGnukauMs CONEPKHT vyacTb Amccepraumu Bpymo I, [1],

8 3ak. 2658.
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KaK NOJHOCThI0 MOHOMOJIEKYJAPHEIE coefuHenust. OTcyrcTBre ObicT-
poro CaMONPOH3BOJILHOIO OOMeHa aJKWILHBLIMH pajMKajamu y Gop-
aJKHJIOB fIBJAETCH BIOJIHE ONpe/ejleHHHM U OKOHYaTeJILHEIM JIOKa-
3aTeJIbCTBOM TOTO, UTO GOPTPHMANKHJK HE ACCONMHPOBAHB NaKe B
HMYTOXKHO#H cTeneH# (T. e. HHIKe npenena o6HapyKHBaeMOCTH).

C anoMusHHTpHaNKHJaaMH OOpPTpUasKUJIbB OCGMEHHBAIOT CBOH
aJIKUJIbHbIE OGTATKH CO CKOPOCTAMH, NMPHCYLIHMMH HOHHBIM peaKiiisM.
D710 JErkKo NnokKal3athk ciefyonuM o6pasoM.

Ecsn npu xoMHaTHOIl TeMmeparype WM HHUXKe ee cMellaTh TPH-
STHJAJIOMUHHHE U TPH-H-GYTUNGOD WU Ke TPH-H-GYTHJIAMIOMHHHA H
TpHITHAGOP B MOJSIPHBIX COOTHOWeHHsAX 1:1 M TOTYAc Ke pasino-
JKMTL CMeCh Mpd HH3KOH Temeparype BOJOH MJH COHPTOM, TO
B 0B0OMX CJyuasix moJyyaercs Ta3, COCTOSIIMK M3 PAaBHBIX KOJIUYECTB
3TaHa U OyTaHa.

AMOMHHHHTPHAJKHILI NPH AEHCTBUH BOAbl MJIH CIHPTA MOMEH-
TaJ®HO OTIIEIJISIOT aJKaHK. DOPTPHAJIKHIBL B 3TUX YCJOBHSIX Mpak-
THYECKM HE pasjaralorcsi. TUM OINBITOM JIOCTAaTOYHO YOENUTeNbLHO
JIOKa3bIBaeTcsl Haauune obMena *,

CJienoBartesibHO, U3 3THX HaGJaoneHH{l MOXKHO cnejaTh BHIBOZ,
YTO MEXJY aJIOMHHHMH- M GOpTpPHANKUJIaMH BO3MOXKHA CMellaHHas
acconyauus. Borpoc o ToM, MOXKHO Ji¥ OGEIUHEIMU CPe[CTBaMH (Ha-
NpUMEp, METONOM KPHOCKONHM) YCTAHOBHTb, B KaKOH CTeleHH OHa
HMeeT MecTo, 0cTaercsl OTKpHTHIM. [l o6bscHENUs JerkocTH 06-
MeHa :

R R R’ R ..R.. R’
W g = i g —
R’ R R’ R gt W
R R, R
— Y Ny’

JIOCTATOYHO TNPENNOJIOKEHNS, YTO aCCOUHAUMA INPOTEKAET, MOKer
GhiTh, B Npefejax PaBHOBecHs, MOJHOCTBIO CLABHHYTOIO B CTOPOHY
JAMCCOUMALHH.

JIpyro#i NpHHIHMIHANLHO BO3MOXKHBHIH MeXaHM3M 3TOH DeakiuH,
T. €. paBHOBeCHe

Dnementankun > Daementruapun + Oneduny,

Uil aJKUJBHBIX COe/luHeHHH 60pa MOAXOJHT elLle MeHbIle, YeM JAad
aJIOMHHHEBBIX COENMHEHNH, TaK KaK GopaJkuibl (MPH HarpeBaHuu)

* B 1959 r. 3axapkun u OxJo6picTiH [5] XpaTKo coobmunn 06 oGMeHHOR
peakuMH MeXILy amoMuHRA- n Goprpankunamu. ApTOprt paGoTalM HCKIIOuH-
TebLHO MpH BHICOKHX_ TeMnepatypax (120—180°) u ne 3mHany, uto obMeH pajHka-
JIAMH HIET JIErKQ yXe NPK HH3KHX TEMIEpaTypax,

Obnmen teresodopodnumn poduxaramu mexwdy AlRs u BRs 118

Tpyasee orensior onedunn [6] 1 ofMennBaoTca panHkaiamy,
yeM ajloMHUHHMHAJKHJIBL.

CucreMa TpPHSTHJIANIOMHHHI — TPH-H-GyTHAGOp Oblia H3yueHa
noapo6Hee NJisi YCTAHOBJIEHHS! NOJIOXKEHHs! DaBHOBECHSA. Jasi sToro
cMellnBaau 05a 3JeMEHTAJKUJIa B Pa3jIHYHbIX MOJISIPHBIX COOTHO-
LIeHHSIX 4 aHaJM3HpoBaJH ras, obpasywoouiuiics NPH THAPOJIH3E,
MacC-CTIeKTPOMETPHYECKHM HJIH- Ta30XpoMaTorpapuyeckuM  Croco-
Gowm.
" TlonyueHHwe De3yJbTATH NpPHBENEHH B Ta6l. la u 16. Bugno,
yTo ¢ yBenmuenueM n36eTka TpubyrHnGopa Bee Gosplie GyTHJIBHBIX
OCTAaTKOB (COOTBETCTBEHHO OT TPH3THIGOPA — 3THJBHEIX) NEPeXOJAT
K aJIIOMHHHIO.

Ta6auya la
Papnosecuble cmecH Al (C;Hj)s -+ B (#-C.Hg)s
KonnuecTso aakuanHbX
oo Coctan rosa, % | ommpnoe,|  mvmy Al | g
B (#-C.Hy)s: Al(Cqlls), #-CHoy l CH, H-C,H,, ¢ C.Hg| C.H, I wCH,
~1:1 50,5 49,5 ~1:1 1,5 15 1,0
~2:1 69,4 30,6 2,26:1 0,89 2,11 0,78
~3:1 77,1 229 3,36:1 0,68 232 0,84
~5:1 84,3 15,7 536:1 0,47 2,53 0,91
2) K & sroit Tabanue H T26a. 16, 2 u 3 o3mauver
_ [ CoHap 1] [PComHam 1]
- [21C o e 11] [PCatlen 1]
rze n < m, al=*y Al, b==1/4B.
Ta6auya 16

PaprosecHble cMecu B (C:Hs)s -+ Al (#-C Hg)s

KonnuecTro anKunbHbIX|

coommouicn: Comenrase. cﬁ"o‘iﬂ’éﬁ*gfﬁe reyon y Al k®
B (C,H;)s: Al (#-C,Hys #-Cotl I CH, H-C Hyq : CyHy| C.H, #-CaHy
~1:1 05 | 505 |~1:1 15 15 | 10
~5:1 160 | 840 1:525 | 252 | 048 | 1,06

) Cw. npeMedannc % Tabn. la.

U3 sTOr0 CJEAyeT, UTO MNPHXOAMTCA HMeTb JeJo He CTOJBKO
C TIpeHMyHIECTBEHHHIM 06pasoBaHHeM ONPe/eeHHbIX CMeLIaHHbIX

8*
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AJIKWILHBIX COEIHHEHWH aJIIOMHHHS] WJIH 60pa, CKOJIbKO HCKJIIOUi-
TEJIbHO C HOPMaJIbHBIM OGMEHHHIM PaBHOBECHeM THIA
alC,Hg 4 & (#-C,Hy) = al (#-C;Hg) + 6C,H;.

DT1o paBHOBecHe Jyylle BHIPaXKaTh NPH MOMOIIM SKBHB&IIEHTOB
al=1/; Al, B =1/; B, unauye ypaBHeHHe BCJeJCTBHE NOsIBJEHHUS
CMEINAHHBIX 3JEMEHTAJKHJIOB CYUIECTBEHHO YCJIOXKHACTCS U yTpauH-
BaeT CBOIO HATJsAHOCTD.

B cayvae 3THALHBIX W OYTHJALHBIX COefHHEHHI KOHCTaHTa DaB-
HoBecHst 6nuska K 1 (cM. tabn. la u 16). OueBHnHO, 3TO CBA3AHO
C TeM, YTO 3THJ- M H-GyTHJIpajgvKaJbl OUeHb TIOXOXKH IPYT Ha JApyra
KaK Ilo CBOEMY CTPOEHHIO, TaK H MO JAPYTHM CBOHCTBAM.

OTHolueNHe H3MEHAETCH, €eCJH TPYNMe, CTpPeMsnHecs 3aHATh
HeHTpaJibHBE aTOMH, HE Tak OJIH3KH, KaK JBe BLILIEYNIOMSIHYThHIE.
Tax, B SKBHUMOJISIDHOH CHCTEME TPUMETHJANIOMHHIN — TPH-H-OyTHI-
60p (cooTBeTCTBEHHO TpuUMeTHAGOp + TpH-H-OyTunaniomunuit) CHs
u H-C,Hg y anmomMunus Haxoastcs B cootHollenun 3,46:1. Takum
o6pa3oM, K aJIOMHHHMIO OTXOAMT NpPEANOYTHTENILHO METHJBHas
rpynna. Koncranta paBHOBECHS yiKe He paBHa €IHMHMUE, a paBHa
~ 12, KonnuecTBO METHJBHBIX TDPYNI, CBA3aHHHIX ¢ aJllOMHHHEM,
CHJIBHO 38BHMCHT TaKXXe OT COOTHOLICHUS MEXJYy KOMIOHeHTaMu

Ta6auya 2
PaBnosecibie ¢MecuH Al (CH;)s + B (#-C,Hy)s
Coctap rasa, % KoasecTBo ankuibHBIX
o lc_fhg'(r):(’:l;&ﬂe(;%eﬂ cﬁﬂogﬁgﬁ}ll::nc rpynn y Al k2
[( s)s: B (n-CH,)y CH, ' #-CoHig CH, : #-CH,| CH, l #-C.H,
~4:1 80,3 10,7 834:1 2,68 0,32. 11,2
~2:1 83,1 16,9 4,92:1 2,50 0,50 10,0
~1:1 77,6 224 346:1 2,33 0,67 12,1
~1:2 70,1 29,9 2,34:1 2,11 0,89 13,6
~1:4 62,4 36,7 1,66:1 1,88 1,12 16,3

2 cwm, npuMeyanue k raba. la.

(taba. 2). Ongnako paxe MpH COOTHOMIEHMH 4 Mons TpubytusGopa
Ha 1 Mosb TPUMETHJAJNIOMHHHS METHJIBHBIX TPYIN, CBSI3aHHBIX C
aJIOMHHHEM, HECKOJILKO Goablue, yeM OYTHJbHbIX. XOTA XapakTep
ONBITOB M MOJIYKOJHYECTBEHHBIH, KOHCTAHTH PaBHOBECHs XOpOMIO CO-
BNazalor Mexay coboii. 13 5Toro MoXKHO 3aKJIIOYHTh, YTO yIpoilieH-
HbIll aHaJIM3 TNocjie THAPOJIH3a He BHOCHT GONBUIMX CHCTEMATHYECKHX
omn6ok, B 0COOEHHOCTH TaKHX, KOTOpble OOYCJIOBJIEHBl 33METHBHIM
CIBHIOM DaBHOBECHSI BO BPEMS TMJApPOJH3a (M3-3a pas3jIMYHOil CKO-
poc‘ru)mnponuaa alCH; u alC4Hy; cM. TakiKe 3KCIEpHUMEHTANBbHYIO
4acThb).

Obnmen YeresodopodHsim paduxatamu Mexdy AlR; u BRs - 17

B 5Tofi cBA3M UHTEpecHa Takxe cucTema 6op — aJIOMHUHHME — H30-
6yTun — 3THA. Jlnst SKBUMOJIEKYJISIPHOH CcMecH obeux nap HHANBH-
NIyanbHBIX 3JI€MEHTaJKHJIOB Hal[IEHO COOTHOLIEHHEe STHIBHEIX H H30-
GYTHJIBHBIX rpynn y amoMunua 1,96:1, T. e. CBSI3b STHIBHBIX I'PYHIN
¢ anoMuHHeM npeoSaajaer Haj cBsi3blo H306YTHNBHLIX. KoHcTanTa
paBHOBECHs! pHMepHO paBHa 3,5 (Tabu. 3), yT0 G0 HOATBEPKAEHO
JanpHelIHME H3MEPEHHAMH IPH APYrHX KOJHYECTBEHHBIX COOTHO-
HIEHHsIX. DTH [aHHLle COBMNAfaloT ¢ AAHHBIMM, NPHBEJEHHBIMH B
ra. VII (cM. ctp. 76), cOriiacHO KOTODBHIM TpHN306yTHIAIIOMHHH
B OTJIMYHE OT GUMOJEKYJISIPHOIO TPHITHAAJIIOMUHNSA [IPAKTHIECKH HE
accounnpoBan, Ecau sTHbHBE OCTATKH IepexodsT o7 6opa K ajio-
MHHHIO, TO BBUIENSIETCA 3HCPIHMA accOUMallMH, B TO Bpemsi Kak 3a-
MeHa 3TWJBHOrO pajukana y Gopa H300yTH/LHBLIM, OYeBHIHO, He
H3MEHsieT SHEPreTHUeCKHX COOTHOIeHHH *. B cOOTBETCTBHH C 3THM
06bsicCHEHHe sIBJEHUI, HaGJIoLaeMpx B cHcTeMe Gop — aJIOMHHHH —
METHJ — H-OyTus, clenyeT HCKaTb B TOM, HTO TPHMETH/IAJIOMHHHH
accouuupoBaH HanGoslee MPOYHO, YeM BCe OCTaJIbHbIE aNIOMHHUHTPU-
H-ANKUJIBL

Tabauya 3
Pasuosecuble cmecH Al (CyHg)s -} B (1#30-C Hg)s
Moasipeoe CocTas rasa, % Monsproe Kom;.‘;g,c::nn%"}:(ﬂbﬂux a)
CoOTHOUIRHHE cof)mom_e(}:mlg K
B (130-CiHy)s 2 ALC.He) n3o-C,H, | CH, (130-Cotlio= CoHe u30-C,H, ‘ C,H,
~1:1 34,0 66,0 0,515:1 1,02 1,98 ~37
~2:1 47,9 52,1 0,919:1 1,44 1,56 ~34

) Cm. npumeuanue k Ts6M. la.

AJIIOMUHUATPHAJIKHIIB KAK KATAJIH3ATOPEI OBMEHA
AJIKHJIbHBIMHU I'PYIINAMH

M3 u3J0KeHHOro cleayeT, 4To He6OJblIiMe KOJIMYECTBa adlo-
MUHHMATPHAJIKWIOB [OKHB GbITh HCKJ/IOYHTENBPHO AKTHBHBIMHM Ka-
TanM3aTopaMu oOMeHa anKHNbHHIMH pagiKanaMu y OGOpTpHaJKH-
JOB. ITO B [eHCTBHUTEJNBHOCTH TaK. Ve npu KoMHaTHOH Temmnepa-
type B cucreMe BR3/BRs B NpHCYTCTBHH KaTaJHTHUECKHX KOJIHIECTB
AlR3 (1—5%) 6wmicTpo 06pa3sylorcst [Ba BO3MOMHLIX CMEIIAHHBIX
Goprpuankuia BRyR" u BRR;, a TaKXe U3 HHIWUBHIYAaJbHBIX

* BepHee, ClenyeT HCXOQMTL H3 TOTO, YTO YXKe Takue BelllecTBa, Kak
u30- (C4Hg)2AICHs u 230-CqHeAl(CsHs)2, accolMHpoBaHHL Hu B kKoem cayudae
HeNbasi NPHHHUMAaTb, YTO OOMEH JOJIKEH [OJHOCTBIO MPOTEKATh RO Al(CqHs)s (oM,
crp. 130).
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CMeIlaHHHX OOPTPHANKUJOB TOTHAC Ke 06PasyloTcs BCe TPH BO3-
MOXHEIX COETHHEHHUA.,

T'azoxpoMarorpaduuecknil ananus [7] cmeceit GopTpuaNKHIOB
no H nocsne no6Gasku kartaausatopa AlRs oueHb xopowo noprteep-
xnaer 310 (cMm. pucynok). Ilpn cpaseenuu o6enx rasoxpomaro-
rPaMM HCNOJB30BAJHCH TOJb-
KO IJ1aBHble noJdockl. Hefonb-
e noSouHbe NOJOCH COOT-
BETCTBYIOT 0OPa3yOIMMCSst U3
HHX H3OMNPONHJIBHBIM COENIHHE-
HUSIM *,
| Konuuectso TPHAJKUJI-
i aNIOMUHHSA, HeoBXonHUMoe nast
| TOrO, 4TOOL OBGEcleudTh Ghi-
| CTPHi  O0MeH AJIKMJILHBIMH
] rpynnamy, Moxer GhITb OueHb
| HeGospmum (Huxke 19%). Oa-
! H4KO BCJIEACTBHE CaMOOKHC-
: JieHHA OOpTPHAJKUIB OYyelb
|
|
I
|
|
|

B(CoHs)s

~y
2

=
E

[
9

-

=
a

B(H'C3H7)z (UJU'C‘;H" )

yacro OHBAlOT  3arpsi3HEHD!
&JIKOKCHCOCJUHEHHSIMH, KOTO-
pbie TOTYac Ke pearHpyloT C
AJIIOMUHHHATPHAJIKUJIAME (NP H-
eM o0pasyloTcsi HeaKTHUBHBIC
B OTHOLIEHHMH aJIKHJIBHOTO 06-
MeHa  aJIKOKCHaJIOMHUHHIIH-
QJIKMJIBI), TO3TOMY LENecoo6-
pasno paborath ¢ noCTaToy-
5 = & 4 0 HBIM KoJuyecTBoM (5 moa. %)
Bpems ydepycusarus, mun TpUAJIKHJIAIIOMUHHSL. v
Eciyn w3 mnomo6Holt cmeck
Puc. 1. Karanums ofmena ankuabuumu (HapHMep, NyTem OTTOHKH)
pajnkanamMy  Mexiy  GopTpuwaikmiaMM  HeOGXOmMMO BBIIENHTD CMe-
C NOMOUIBIO  ANIOMUHMHTPHANKINOE (ra30-  apupbIe GopTpHANKUIL, TO
Bad XpomatorpaMma). HYXHO KaTalM3aTop NpenBa-
e e < PG  TRLTRIMIOOT,  DHTENBHO  PASOKHTL  BOJOI,
CnenyiouiM ﬁHCTpHM HAPONHIOM. TaK Kak an nepeI‘OHKe TOT-
4Yac HaCcTynaer AuCIponop-
MOHHPOBAHHE CMEIIAHHBLIX GOPTPUAJIKHJIOB HA COEJHHEeHHs C OfHO-
POLHBIMH paivkanaMH (KpoMe TOro, NpH NMeperoHKe Hano u3berathb
TeMnepatyphl Bhitlte 100°% cm. ctp. 114).

B{u-CyHa)(CoHs),

B (H'C5H7)3(CEH5)
‘CSH7)( CoHs),

'C3H7)( USﬂ'C;Hy) ( C,Hs)

|
I
|
]
|
!
!
|
|
I
I
|
|
|
|
A
!
|
|

B(x
B{uso

* Onu 06pa3yoTest B HE3HAUHTENHHOM KOMMUECTBE B ONpeeNeHHBIX YCJIO-
BHSIX M3 H-TIDONWIBHHIX COeJHHEHHH [0 YCTAaHOBJIEHHS ONpENe/eHHOro, 3aBHCSH-
1Iero OT TeMrepatypel lgaaﬂoaeclm NyTeM MeperpynmHpoBKH yepe3 oneduun. Co-
oriollenne rpynn H-CsHy : uso-C3H; npu 160° cocrasnsier npuGausurentuo 16: 1.
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Heo6xonuMo OTMETHTb, YTO TMPUCYTCTBHE CJELOB 3aMEIEHHOro
R,BsH, neficteyer aHanordyio TpHaNlkuaaMoMuHHio. M3 storo cie-
LYET, 4TO MEXKAY AUaJKUNOOpHHAMH H GOPTPHANIKH/IAMH BO3MOXKHO
o6pasoBaHHe CMeLIaHHBIX accouuarop (MeHTaaJKugub0opaHoB)
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3710 sIBJIEHUE CJAYXKHUT KJIIOYOM /11 IOHUMAHHsI CIIOHTAHHOIO alj-
Kuibhoro o6MeHa Mexny Goprpuankunamu seie 100°. O6men my-
TeM OBPaTHMOrO OTIIENJIEHHs] H NPHCOeJMHEHHsi OJedHHOB MOXeET
WrpaTh TOJIBKO NOYHHEHHYIO poJib. Hamporus, ofpasyioliuecs npH

3TOM cJiefbl CBs3el >BH HeOObIUallHO CHJIBHO KaTaJlu3upyT pe-

aKIHIo.

NPENAPATHBHbIE BO3MO)XHOCTH PEAKLLHH OBMEHA [8]

Hcxonst U3 BHILIEH3JIOXKEHHOIO, MOXKHO OXHAATE, YTO NPH nepe-
roHke cMeceil 6op- M aJIOMUHMHTPUANKHUJOB BCerja BHayalde 6yner
OTrOHAThCS TPHAJKUAG0P, uMeonHi HaHboJlee HU3KYIO TeMIIepaTypy
KMMEHHsI, He3aBHCHMO OT pPOJia HMCXOAHbIX KOMIOHEHTOB. Tak Kak
6opTpHAJKHIB KHUIAT NpH Oojlee HU3KHX TEMIEPATYypax, YeM aJjio-
MHHMATPHAJKHIB € TAaKHMH e pafHKallaMH, TO BO3MOXHO mepe-
aJIKWIHPOBAHHE HU3IIMX AJIOMHHHHTPHAJKHJIOB B BHICIIME IyTeM
NeperoHKH C BHICIUMMH GOpTpHajkHjamy. B NpHHIMIE 3TOT BEHIBOX
NpaBHJIEH, HO OCYHIECTBHMTH €ro NMPAKTHYECKH YaCTO HE TaK MpoCTO.

Tpexne Bcero Takue OMBITHI [I0XO YAAlOTCA KAK pas ¢ TpHMe-
THNAJIOMHHHEM, XOTH NPH OOHUHOM [aBJeHHH TPUMeTHOop rasc-
o6GpaseH. IIpuuHHOl 3TOrO fABJSIETCs HEGNArONPHATHOE TNOJOXKEHHE
pasroBecus. Ilpn xoncranre pasnosechs cmecH Al(CHs)s + BRs,
pasHoit 10—12, cyns mo ynpyroctH napa, NOJXKEH NOJIYyHYATHCS
BRyCHs;. O6pasoBanusi coenunenuit tina BR(CHs)s u T1emM Gosee
B(CHs)s enBa JiH CllefyeT OXKHIATh, H TeM MeHblle, YeM CHJIbHee
yMeHbLIZETCH KOJIMYECTBO METUJIbHEIX 3aMeCTUTelied B CMeCH No Mepe
OTTOHKH. Bricokyio Jderyyecte B(CHj)s 3meck Hcnosb3oBate HeBos-
MOXHO, TaK KaK 3TO COEJHHEHHe B CMeCH NPAKTHYECKH He MNpHCYT-
CTBYET.

B COOTBETCTBHH € STHM NPEANonoKeHleM SKCIEPHMEHT Laer Clle-
nywomee. [Ipy HarpeBaHHH SKBMMOJSIPHON CMECH TPHMETHJIAOMK-
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HUA C TPH-H-6yTHNGOPOM ra3oobpasHuit TpUMeTHiGop (T. KUIL
—20°) ormenssiercs ToabKo npu 145°. Tlpespalllende no ypasHEHHIO

AL(CHy); + B (1#-C4Hg)s —> B (CHy)s + Al (r-CHg),

TONLKO NpH Temnepatype Bhie 200° nMpoxofHT NpHMEpPHO Ha 759
Ilpu pabore B BakyyMe Pe3yJbTaThl ONbITa HE MEHSIOTCH.

HeMHoro Jierue yaaercsi nepeankuiipoBanue TPH3THAGOpA, Kak
5TOrO K CJe0BaJ0 OXKHAATh H3 PAaCCMOTPEHHBIX BHIIIE YCJIOBHH Pas-
HosecHsi. KpoMe Toro, ofwIT NOKa3biBaeT, 4TO NePEroHka NpH arMoc-
({epHOM [@BJIEHHH HJIH B BaKyyMe IDH ONpe[eJIeHHOH TeMneparype
4ycpe3 HEeKOTOpoe BpeMst MPEKPallaercs H MOXKET TPOLONIKATHCS
TOJIBKO TIOC/Ie MOBBIIIEHHS TeMIepatypbl. IIpn 3TOM YacTo nonanaoT
B ob6jaactk TeMmnepatyp, [PH KOTOPHIX aNIOMHHHHTPHANKHJB pac-
NIENASIOTCS Ha oNiedHH W [HaNKHJIaJIOMHHHHTHADH. Yacro gabJio-
naercs nanbHeHIlCe pasJoXeHHe CcotaederneM antomunus. ITostomy
NpU NepeaskWIKPOBAHHH Jiyyllle BCero pafoTaTh NpH MOHHIKEHHOM
JaBJieHHH, XOTSl K KOHIy MEePeroHKH, HeCMOTPsl Ha CPaBHHUTEJILHO
BLICOKYI0 TEMNEPATYPy pPeaKklMH, KOJHYECTBEHHAs! peaKiHsi HeBo3-
MOJXHa

Al(C,Hg)s + B (#-C;Hg); —> B (CoHs)s -+ Al (#-C,Hy)s.

U3 cmecn Al(CoHs)s/B(#-Colls)s = (1 : 1) monyuaior B Bakyyme
npu Temneparype Hixe 90° okosio 75% comepKaluxcs B cHCTeMe
STHJILHBIX TPYNN B BHie JETYUHX coejHHeHuii 6opa (TpHITHI60D M
CMellaHHbe TWI-H#-OyTHabopHbe coepuHenns). OcTaTok CONEPKHUT
aJIOMHHHEBblE COENHHEHHMs ¢ pacnpeiesieHHeM AJKHJBIBIX TPYNn
STHJ — H-GYTHJ B COOTHOLICHHH ~ 1:3. AHAJIOrMUHBHIH OMLIT C CH-
cremoit Al1(CH;)a/B (#-CsHg)s Aaer pacrpeneseHHe CPyMNIt METHI -—
#-6yTHn B cootHoteHud 1:1. B cOOTBETCTBHM C BHINENPHBEMEH-
HBLIMH 3H4YEHUSIMM KOHCTAHT PAaBHOBECHsl TPHSTHUJIANIOMHHHII Gosce
OpUrofieH Jif NepeaKMINPOBaHHs, YeM TpHMeTHaaMoMuHui. Onbi-
ThI MO HCMOJBL30BaHHI0 OOMEHHOH PeakKuMHU B NPEnapaTuBHBIX LesiX
ele He 34KOHUEHH, TaK KaK HMeeTCsi PSifl BO3MOXKHOCTEH IJist UX
COBEPILIEHCTBOBAHHS.

Hapsiny ¢ o6pa3oBanneM 3aMelIeHHBIX OLHOPOAHBIMH pajHka-
naMH GOPTPHMAJIKHJIOB NPH MEPEroHKe CJefyeT CYHTATHCA CO cMe-
[IAHHLIMH GOPTPHAJKHJaMH, OCOGEHHO KOrfa TMOJb3YITCa Hesp-
¢exTuBHO KONOHKOH. (PakTHUeCKH TaKMe COEIMHEHHs ylaercd
BHIENUTh (PaKUHOHHOM NEPErOHKOH OPH TeMIlepatype HUXe 100°.
Hannude pazsiuuHbiXx GOPTPHAJIKHIOB B CMECAX Jiydllle BCero Ofpe-
peasiercst  (1OCJIe DPassoKeHHs AJIOMHHHHOPIaHHYeCKOTe  KOMIO-
HeHTa) ¢ MOMOLbIO ra30Boil Xpomarorpauu. OaHO3HaYHAA HIEH-
THHKALHA BO3MONKHA T&KXKe MPH INOMOIIH MaCC-CeKTPOMETPHH,
0 YeM HeJaBHO KPaTKO y¥e coobmasnoch [7]. Tlpurorossiesye U cBOH-
CTBa CMEINaHHbIX GOPTPHAJKUNOB N033Ke 6yayT NOAPOGHO OMHCAHLI
OTIEJBHO B CBSI3H C JAPYrMMH CHOCOGaMHM MojiyueHust mOLOGHBIX Q-
e/lHHenui (a TakkKe HHKJIHYECKHX éoprpua.nxnnoa), )
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[Npu nomomy OGMeHHBIX peakuuil u3 ONpefeeHHBIX GoprpHan-
KHJIOB MOTYT ObITb TOJyUeHB COOTBETCTBYIOIIHE anNIOMHUHHEBbIE CO-
enuHeHusi. Takoil crioco6 ocoGeHHO 3aMaHUMB A [ PUTOTOBJIEHHS!
Tex aJIOMHHHATPHAJKUIOB, KOTOpbie TNyTeM NpAMOro CHHTE3a U3
aMOMUHUA, BOAOPOAA H oedHHa MOJYYHTh HEBO3MOKHO. Crona or-
HOCSITCA TPEKJE BCEro allOMHHHHTPHAIKMIE €O BTOPUYHEIMH H Tpe-
TUYHRIMH PaJHKaJaMH.

M3pecTHRI ycnex Gbil LOCTHTHYT B CHHTE3E [UKJIOT€KCHIAJIIOMH-
HHEBbIX COENVMHEHMil, KOTOpHIE 1O CHX Mop €1Ba JH MOKHO ObLITO
HPUTOTOBUThL M3 I[HKJIOTEKCEHA [9]. TpHumMKJoreKcHaGop Jierko Io-
Jyyaetcs U3 TpunsoSyruabopa H LUMKJIOreKceHa M0 pDeaKUMH BBITEC-
wenust [6, 10] (unu u3 nubopaua, COOTBETCTBEHHO N-TpHAJKHI-
Gopazana [11]). TlyreM mepeaJKH/IHpOBaHHA C TPUSTHJIANIOMHHHEM
(aKTHUECKH MOXHO NEpeiTH K [IHKJIOT€KCHJ 2/JIOMHHHEBBIM COEH-
HEHHSIM,

VpaayHoe npenapaTtdpHoe NPHMEHEHHE OOMEHHO¥ peaKIMH BO3-
MOXKHO B [BYX CJefyIOIIHX clyuasX: 1) ecnm JNerko NpHroToBJse-
Mbie LHKJIHucckre Goprpuankuan {12] namot c TPHITHIIAJIIOMHHHEM
BelllecTBa, B KOTOpPbIX aTOM AJIIOMHHHA CBS3aH C 61 yHKIHOHAJDL-
HHIM YTJIeBOJOPOIHBIM OCTATKOM (nanpumep, ¢ TeTPAMETHIICHOBBIM},
2) ecaH aJIOMHHHUATPHAJKHIIEI MOTYT 6bITh FJ1@JKO NPHrOTOBJEHL]
U3 JIETKO T0Jy4yaeMbiX 6opTpHapHJIOB.

Ecam cmecb Tpudenunbopa H TPHITHJIAJIIOMHHHUS B MOJISIPHOM
cootnomernun 1:1 6e3 pacTBOpUTE/s NpPH TNOHHKEHHOM JL8BJIEHHH
narpeBath no 80° W BHIUE, TO HaUHHAET OTTOHSITLCH TPHITHIOOD.
HelocpeICTREHHO B OCTaTKe MNOJYyYaeTCs NOYTH YMCTHIE TPHPEHUJ-
aysomunnil. [IpeBpalleHHe [POTEKAET HOYTH KOJIMYEeCTBEHHO O
ypaBHeHHIO

B (CeHs)s + Al (CoHs)s —> Al(CeHs)s 4 B (CoHs)s.

Baxkno, utobbl TpHpEHHJIGOD U TPHSTHJATIOMHHHE  OBLIH OHI
OueHb YHCTLIMH, TAK KaK B IPOTHBHOM CJlyuaé BhIXOI TpudeHUNATIO-
MHHHSI HecOpa3MepHO CHJIbHO CHHIKEETCAH. BwmecTto TpudeHHnO0pa
MOXKHO HPUMEHSITh NPOAAXHBIH GopTerpadenunHaTpuii. M3 aByx
6/1M3KHX KOMOHHaLMH )

3NaB (CgHe)s + BFsOR; —> 4B (CoHs)s + 3NaF + R0,

4B (CeHs)s -+ 4A1 (CoHg)y —> 4Al (CgHg)z + 4B (CoHs)s
H
3NaB (Cgtls)s -3 (CoHg), AICT —> 3 [(C.Hs), AN [B (CeHs).] + 3NaCl,

" 3[(C,Hs)s Al}[B (CeHs)i]1 4 AL(CHg)s —> 4AI(CeHs)s -+ 3B (C,Hs)s

nyulleii ABJsieTcs nepsas.

CoOTBETCTBEHHO MOXeT ObiTh NoJayueH tpH-a-Ha(hTHN AN IOMUHH,
Kpome Toro, Gnaronapsi peakuuu ofMeHa YLanoch CHHTE3HDOBATb
He U3BeCTHLIN JI0 CHX NOp TpHGeH3UIANIOM HHHHA.
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SKCNEPHMEHTAJIbPHAS YACTD

Anaaus cmeced aromunul- u 60pTpuarkusos. AIKOTOIH3 CMe-
ceil aMIOMHHHE- B GOPTPHANKHIOB PHBOAMT K MOJYYEHHIO MOCTOSTi{-
HBIX JIETKO BOCIHPOH3BOAUMBIX Pe3YJILTATOB, €CJIH BBOLHTHL CMeCh MPH
NEepPEMEMIMBAHUN B OXJIAXKJIEHHBIH H30NPONWJIOBHI crupT (B mpo-
THBOIOJIOKHOCTb AHAJIH3Y, OOBIYHO I pPHUMEHSIEMOMY JUIS aJlIOMHHMI-
ankuios). HeGonbimodi npuGop, omucausniit Ilurnmepom ¢ corpyi-
Hukamu [9], ¢ sTofi Henblo 6bLT CHAGKEH MATHMTHOH MeELUAJKOM.
Takoit cnoco6 naer BO3MOXKHOCTL H36eXaTh 3aMeTHOTO CHBHFA
PaBHOBECHS BCJIeACTBHe H30HPATEJILHOTO OTILENJICHHS aJKWJILHOMH
rpynnel. O6LIYHOE HarpeBaHye PeakIHOHHOH CMeCH MOCJe pasnome-
HHSL IS BO3MOXHO GoJiee NOJIHOH OTFrOHKM 06Gpasylollerocs rasa
B MPUCYTCTBHH GOPTPHAJKHJIOB NPUMEHATH HE CJelyeT, TAK KaK OT
6OPTPHANKHIIOR B 3THX YCJIOBHSAX TAKXe OTLIENJsAeTCs ras. Beixox
YIJICBOJOPOAOB MNPH PpasJioKeHUW B OOIIeM COCTABJSIET TOJBKO
85—959% ot TeoperHueckoro. OHAKO NMPAKTHYECKH 5TO He urpaer
HHKAKOil pOJIM [JISi OTpefiesieHHs] COOTHOLUEHHS MEXJY Pa3JIHYHBIMH
razamd. I'as, o6pasyromuiica U3 aJIOMUHUEBBIX COEMHEHHS, aHaTil-
SHPYIOT MacC - CIIEKTPOMETPHUECKHEM CIIOCOGOM.

Ilpu npoBeneHun CepHHHBIX aHAH30B CMecell allOMHHHE- H GOD-
TPHAJIKUIOB (IIPH Pa3JHYHEIX MOJISIPHHX COOTHOLIEHHSIX) HEeOGXO-
JHUMO HMETh B BHAY Clefyloiie HCTOUHMKH omuGok. PacTeopumoctu
PasJHYHBIX YrJeBOAOPOROB (HanpuMep, MeTaHa, GyTana) B o6pa-
SYIOIUXCS] PEAKUHOHHBIX cMecax (GOPTPHANKHIBL, H30NPONUJIOBHIN
CTIMPT, H3OMPONHJAT aNOMUHUSA) pasnuuHbl. [losToMy pesyanTaThl

aHaju3a mpH pasnoenud cMmeceil AlRs/BRs, B3ATHX B COOTHOLLE-
HuM 1 : 1, necomocTaBHMBI ¢ pe3dyawTaTaMu 1as cMecefi, COCTABJCH-
HBIX B cooTHOWEHUH 1:4 mym 1:5. 3tuMm o6ycliossensl nabmopnae-
Mble OTKJIOHEHUsl KOHCTAHT DaBHOBECHS, M TOJYYEHHBIE PE3YJBLTATHI
He SIBJIAIOTCSl TOYHBIMH 3HauyenussMH. Onu OpefcTaBasiior coboi
JHUIL [epBoe NPUGJHMKeHHe H JAlT TOJBKO MOPAJOK BeJUYHHLL.
- PesyabTaThl ananusza ana cMecedi, 06pasyiOlUuXcs U3 TPHSTHI-
aNIOMHHHA U TPu-H-GyTusn6opa (cM. Tabs. la), mogpo6HO mpencra-
BieHb! B TaGu. 4. [laHuble, NpuBefieHHbe B Ta0a. 2 u 3, MoJyueHs
COOTBeTCTBYIOILHM 06pa3oM. ‘
llepezonka Tpumerunaniomunus u Tpu-n-6yrusbopa npu armo-
tpeprom Oasaenuu. TIpHGOP COCTOMT M3 ABYXTOPJIOH KOJAGH €MKG-
cTbio 250 M, cHaG¥KeHHOH MArHMTHOH MellaJkol H 06paTHEM
XOJIONUIEHUKOM, BEPXHHH KOHEll KOTOPOro COEMHEH C [PHEMHHKOM,
conepxaiiuM 43,4 2 a6COMOTHOTO NUPHAHHA. 3a 3TUM MPUEMHHKOM
HMeeTcst elle oxJaxpaaemas jJo —80° sosymka, Cumech 20,45 2
(0,284 mons) tpumerunamomunus u 51,95 2 (0,285 mons) TpH-H-Gy-
TUN6Opa HArpesaloT NpH NepeMelnnBaHud. Tosmbko mpu 145—15(°
(s 6ane) nauunaercsl BbIesieHHWe rasa (npu 3TOM HaGJOKAeTCH
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Tabruya ¢

JH3a paBHOBECHBLIX cMecedl TPudTHIANOMHHHA

aHa
Pe3ynbTaThl aH P ey TnGopa

Hasecka las
, %
M2 MMOAU o ) Tez/ope(;'];d- COCTaB, —
ALCHn | B (+-CH | ALCH), | B -Caty| & ™ 1) | weckoro | - Gt | wCaio
I
2240 368,9 1,96 2,02 106,0 80,4 - 49,5 28,’2
9394 | 7271 | 203 a0 | me2 | w2 | 206 | 694
2234 11102 2,04 6,10 111,0 80,9 22,9 84,3
233,4 1851,5 2,04 10,3 1124 82,8 { 15,7 X

HHE TMOrJOTHTEJBHON YKHIKOCTH), KOTOpOE 3a-

9 yaca. OcTaJLHOH TPUMETHIOOD OTrOHAETCS
bl Gaun o 280°. Crenelb

CHJILHOE DPa3orpeBa
KaHYUBaeTCH depes ATy
i OCTENEHHOM TIOBBIICHUH Te 7
Eggeg.nxunuponaﬂuﬂ MOJKHO OINpeeJHTh M0 cOCTaBy raailrslhennggg;
JAIOLUMXCS TPH ankorofuse ocraTka. IlpH HarpeBaHuy 300) i
npeo6nanaet oTuienjenHe GyrTeHa (KonpeHcanHsa MpH — ors'um GIJ)H
5TOM IJs1 aJIOMHHHHOPraHHYeCKoro ocrarka mgvxeqaﬁeTca nTc;l e
Hoe cofepxanue ruapuaa (rabu. 5). Ilpu 280° nabJonae -

JKjeHue anrOMUHHSL.

Tabauua &
CoctaB (B %) rasoB, MOJYYEHHLIX MPH AJNKOTONM3€ OCTATKA
Tewmepatype, | cH, CHio CH, H, CH(CHy + H)
150 56,5 359 02 74 1,3 1
210 324 46,3 03 21,0 0,48 : 1
280 154 51,6 — 330 0,182:1

OHKH MUpHAuHA (B BaKyyMe) B NpHeMHHKe OCTaeTcd
30,2H(2)C;I§nngermnﬁopmfpmmna ((BbIXO}I 72,8% OT TEOPETHYECKOrO),
b nffepeeo?tid TpUsTUAGAIOMUNUA U TPU-H-OyTUAGOpA 8 aatcyyme:
76,7 2 (0,42 Moust) Tpu-x-6yTrabopa u 48,0 (0,42 MOJ;_?) T%lgsnégo
aMioMUHHS MeAJleHHO Harpesatot npu 16 mm p1. cT. lipH 00— }
(s 6ane) B MPHEMHHK (—80°) oTroHsIIOTCH NepBbE n%pull_dlﬂ Tpnzgélﬂ
fopa. Harpesator B TeueHue 4—5 yac. no 90—-95° Tlonyu
73,3 2 octaTka, AJIKOTOJIN3: 296,5 M2 OCTaTKé:l AAI0T 98.,6 .)‘ZAG(OH. T. IJ_LI)
rasa, conepmawero 23,8% CoHe 71,6 % CsHig; 4,6% 2
C¢H8+ H2 NS—: 1

CHy 777
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Huctunnar (50 &) neperonsiior npu aTMOCQEPHOM JlaBJI€HHH Ha
KopoTkoii Kojionke Bupmepa. Ilpu 150—250° (B 6ane) nosayvaior
310 2 (75% oT TeopeTHYECKOro) TPHSTHIGOPA; OCTATOK (16,9 2)
COCTOMT M3 TPH-H-6YTHNGOpA C NMPHMECLI0 HEe3HAYHTEJNLHOTO KOJH-
4eCTBa CMELIAHHBIX GOPTPUAJIKUJIIOB.

Ci2Hy»B (182,1); Bhluncieno B 5949%; nafineno B 6,359 [13].

Tpusrunranriomunui u Tpuu306yruabop (BheJNeHHe CMEIUAHHBIX
6opTpuaskusioB). B nByxropJoii konbe eMKocTbIo 250 Ma CMelui-
Balor 72,8 ¢ (0,4 mons) TpunsoGytuabopa u 458 2 (10,4 mouxnsn)
TPHSTH/IaNIOMUHHSA. BHeNeHuss Telsia He Ha6MofaeTcs. 3arteM
CMECh, NMEPEMEIUMBACMYI0 MArHUTHOH MELIAJIKOH, NMEPErOHSIOT MpY
NOHUKEHHOM naBneHud (50 MM W K KoHLY neperomkd 10 mm
pT. ct.) B Teuenne 10 vac. u Temneparype 6anm 70—80° (1. Kum,
or 65 1o 50° coorercrsento mpu 50 u 11 mm pr. ct1.). Toayuaior
48,9 ¢ muctuansTa; ocratok cocramisier 64,8 2. T a3, NoJIyyeHHbIH
runponusoM 374,8 mz ocratka, obbemom 1385 ma (H. T. n) —
89% OTHOCHTENBHO KONMYECTBA 3arPYKEHHOTO AJIOMHHHEBOIO CO-
enutenus — conepxut: 71,0% wusoByrana, 1,49 uzobyrena, 15,49,
s1aHa H 12,2% Bonopopa (otnowenne Cy:Cp = 4,7: 1).

M3 puctuansra (48,9 2) neperomkoil B BakyyMe Ha KOPOTKOii
KojloHKe Buiamepa (makcumasbhas TemmepaTypa Ganu 80°) mnosy-
HeHBl Caeflylole (pakuuy (NOBYLIKY OXNAXKIAIOT [0 TEMIIepPaTy pbl
—80°%): ‘

a) 22,9 e Tpustuabopa (KOHAEHCAT B OXJAMKAAeMOf JIOBYILKe,
teMnepatypa Gauu jio 30°); CeHisB (98,0); Buucneno B 11,049
Haiineno B 10,69%. -

6) 10,6 2 nusTHIMOHOH30GYTHIGODA (temnepatypa 6amu Io
55°), 1. kum. 33° npu 18 mm pr. cr.; CeH;oB (126,0); mrumcreno
B 8,5689,; nHaiigeno B [13] 8,349,.

B) 5,8 2 MoHOTHIMM300YTHAGOPpA (remnepatypa 6anu no 80°),
1. KHIL 52° npu 15,5 mm p1. c1.; CioHysB (154,1); pouncaenc B
7,02%; nafineso B 7,069,.

OcraTok noclie NeperoHKH MPaKTHYECKH OTCYTCTBOBAJL

Komunponopyuotuposanue rtpustusbopa u Tpu-H-nponusrbopa.
Karaausarop — rpustunasromunyii. Cumech 9,1 ¢ (93,0 MMONS)
TpusTHnGopa u 13,9 2 (99,4 mmoan) tpu-w-nponunGopa (pasrobec-
Hasl CMeCh TPH-H-TIponUIGop — Au-H-TIPOTMHIIMOHOU30TIpONUIGO p [13])
aHaJM3UPYIOT METONOM ra3oBol Xpomartorpadun [MeTpoBas ko-
JIOHKA, CUJIMKOHOBOe Macho  (xpomocop6 0,3—0,4 mm); V=
=70 maj/mun, P, =036 aru, =97 MPHMEHAECMOE KOJHUYECTBO:
5 ps, nponsuxenue 30 cmfuacl Tlonyuaor 3 coenunenus (2 rnas-
Hble T0JIOChI, CM. PHCYHOK): muouanka 43,2% — Tpustua6op, nio-
manka 6,1%-—nu-H-nponunusonponunﬁop, mwomanka 50,5% —
TPH-H-TIPONHUIGOP.

K stoii cMecu no6asasior 1,0 #4 (okoso 10,5 MMOAS) TPUITUII-
aNMOMHEHST U CPa3y K€ pasnaralT KaTaau3aTop, 4o6aBiss b m.a
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ponnl (oxnaxnpenie). [pu rasoxpomamrpaquegxom ananuse Gop-
OpraHHYECKOro CJIOSi OGHapyXeHo 7 COefMHEHHH (4 ryaBHHeE IMo-
JOCH, CM. pucyHOK): miowajgka 13,3% — tpusTunbop, miowanKa
0,5% — ausTHAM3ONpoNKAGOp, maowanka 36,3% — AMSTUN-H-TIPO-
nua6op, miomagka 1,8%— sTua-#-nponuausonponuabop, niomanka
36,3% — sTua-au-H-nponuabop, miomaaka 1,8%-—au-#-nponususo-
nponun6op U miomanka 10% — Tpu-#-nponuadop.

Kaxk nokasanu onbiTh, paspyliaTe Karaju3atop nepeg XpoMaTo-
rpabuyecKUM aHAJM30M COBCeM ne ofs3atedero. Ilo-BHauMOMY,
pasjesneHune coenuHenuii Gopa B rasoxpomarorpage MPOHCXOHUT
6LiCTpee, YeM BO3MOXHbIH o6paTHnil o6Men. Paspylilende kaTaju-
3atopa, GesycJiorHO, HEOGXONHMO B TOM CJyvYae, €cjH CMellaHHble
GOpPTPHANIKUIIB [IOJIKEBL OHITh BbJEJEHb MyTeM IeperoHku (4To
BIIOJIHE BO3MOXKHO).

Tonyuenre ATOMHHUATPUAPUIOB

Tpugperurbop us Goprerpapenurnarpus. K cycnensuu 90 2
(0,262 monas) Goprerpadennanarpus B 150 ma aGcomoTHOTO K-
Jgona pnoGapasior mo kamasm 13,7 (0,0962 monf) aHSTHIOBOrO
s¢pupara Tpexdropucroro 6opa. Ilpu srom ToTYAC XKe Ha’lHHaeTC’ﬂ
peakius, CONPOBOXKAAILLASACA BbUIEJEHHEM Tenja. 3aTeM peak-
LHOHHYIO CMCCh HArpeBaloT B TedeHHe 3 Yac. MPH XOPOLIEM nepeme-
wupanus o 130—135° ‘(b Game). Dpup OTITOHSIOT, a OCANOK
(okogio 20 2) oTUALTPOBHIBAIOT U3 ELUE TENJIOro PacTBopa B aTMO-
cepe a30Ta U NPOMBIBAIOT TEMJILIM aGCoMmoTHEIM KeunooM. locre
5T0r0 Npu 12 MM pT. CT. OTTOHSIOT PACTBOPHTENL M NEPErOHAIOT NPH
nepeMelIHBAHHH MAarHMTHOH MELIANKOH CBETJIO-XKENThIH OCTaTOK
(80 2) u3 koaGe! Ha 260 ma c caGaeBusilibiM OTBOJOM MDH 10—200 Mm
pr. cr. Tlomyualor kenTopaTelil qucTHANAT (T. Kun. 205—210 npH
14 mm pT. CT.) M OKOJO 5 2 KOpHuUHEBO-KpacHoro ocrarka. Chipoi
Tpudenusbop (AMCTWILIAT) NePEKpHCTAJNIM3OBHIBAOT u3 80 sz
a6coymoTHOro Kcujosia. llocjie npoMBbIBKH aOCONIOTHBIM [CHTAHOM
W BHICYlLMBaHMA NojysarT 66,5 (77,4%00T Teopeanf:cxoro) lm:
croro Tpudenusbopa ¢ 1. i 147,6—148 (GCCHBBTHbI(I)/l -pacn;nan),
CisHisB  (242,1); Bbiuncneno B 4,479%, CeHs 95,63%; wnaiineno
B 4,459 [14], C¢Hs 95,63 %. i

Tpubensusbop us bensuamaenuiixaopuda. PacTsop GeHsunMar-
HHXJIOPHAA, PUrOTOBJEHHBIH U3 760 & (6 mosneil) xJopucToro GeH-
3usa M 145,8 2 (6 2-aromos) marHHeBBIX CTpyXeK, B 1 2 aGcoator-
Horo 3¢upa obpa6aTeiBaoT 284 2 (2 MonsiMH) aqmpaTzL (bTOpHCTOI‘OO
6opa B TpexropJofi KojGe eMKOCTBIO 4 ., CHAGKEHHOH MeLlaJKoH,
KaneJbHOH BOPOHKOH M OGpaTHBLIM XOJOLMJIBHHKOM. K koHuy po-
Gapku 3(Hparta Be/eACTBHe 0Gpa3soBaHMA COJM Macca He NepeMe-
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wnsaercst. Harpepator okojio 2 wac. ¢ o6paTHBEIM XOJIOMHJILHHKOM,
fiocJie 3TOro PacTBOP ¢ ocalka CU(pOHUPYIOT U OCAJIOK 3KCTPArupyroT
500 ma kunsuerc GeHsosa. OGbenMHEHHble PACTBOPbl KOHIEHTPH-
pytoT. [Iloaywaror 306,5 ¢ mpopykta ¢ 7. xunm. 167—172° npu
0,2—0,4 mm prt. c1. Ilpu neperoHke nocse HeGOJBIIOrC LPeAroHa
(1. xun. noxonut no 217° npu 18 mm pr. cr.) nogyyawr seero 1702
(29,8% oT TeopeTHYecKoro) coBeplleHHO GeCHBETHOro TDHOCH3UJI-
6opa B BHJiE CHIBLHO NpesioMJasitoedt xunkoctd. T. kum. npu 0,1 mu
pr. ct. 160°% CofHyB (284,1); peiuncneno B 3,80%; naiieno B
3,5% [13], B* 3,76 %.

ITpumevanue. [Ilpu mnonbiTkKE NOAYYHTL TPUGEH3UNGOp
(r. ma. 47°) no Merony Kpayse [15] moayuuau semectso (T. ML
48—51°), koropoe mnpm GuuxkaiilleM HCCJEJOBaHMH OKa3agoch
HEMHOFO 3arpsi3HeHHBIM TeTPaGeH3UIINGOPOKCHNIOM, TaK Kak NpH
No6aBKe BOJB B ONHCAHHOM ABTOPaMH cnocoGe O6paGoOTKH UMeeT
MecTO 4wacTHYHb ruaposus. CggHeB:O (402,1); sbluncaeno B
538%, C 83,619%; H 7,01%; =naiineno B 5,189, [13], C 81,84%,
H 7,58 %. )

Haitneno coornowenne B:C;Hz =1:2. OrcyrcrBue Bhiaene-
Hus rasa B npucyrctBug Al(CyHs)s cBHIETENBCTBYET O TOM, YTO
B COeJUHEHHH HaJuyHe CBOGOAHOH rpynnel GOPHON KHCJIOTH He
HMEET MecTa.

Tpubensurbopnupudur. B apyxropJiof konbe emkocthio 100 m.z,
cHaOKeHHON 06GPaTHBIM XOJIOMUJILHHKOM M KamneJbHOH BOPOHKOM,
pactBopsiior 15,3 2 (53,8 mmoan) TpubensunGopa B 8 ma abeomor-
Horo Gensona. 3areM NpH NepeMelllUBaHUYM NPUGABJSIOT IO KAMJIAM
4,39 e (55,5 mmons) nupuayHa (Npu 3TOM HaGMOAAETCH CHILHOE
BhIJEJNEHHE TelJa), MPHYeM CMeCh CHAYAJA KeJITEeT, a 3aTeM CHOBa
cTaHoBUTCS GecuBerHoil. [1pu oxJyiaKgeHHH CMCCh 3aCTHIBAET B BHIE
6ecuBeTHLIX KpucTajioB. IlpoMmeIBalOT  aGCOIOTHEIM  GEH30JIOM.
Tlocne shicymupanus nofyugator 11,1 2 (56,49 ) TpuGenaunGopnupu-
muna. T. na. 132—134° (6ecupetHniil pacnnas); CosHyeBN (363,3);
BeiuucaeHo C 85,959%, H 7,21%, N 3,85%; naimeno C 85,23%,
H 7,38%, N 3,82%.

Tpubensurbopuarpuii [15]. 16,72 2 (58,8 mmoan) tpubensunbopa
u 1,23 2 (53,5 me-arom) maTpusi B BHIE MeJIKOHAPE3AHHOH MPOBO-
JiokH HarpeBaloT B 20 msa a6coaroTHOro Kcujiona npu 130—150°
(B 6ane). MeTaJs nocTeneHHO PaCTBOPSIETCH, OJHOBPEMEHHO BHITA-
JlaeT MeJIKO3eDHUCTHI GecliBeTHBbIN KpucTaJnuecKuit ocafok. [ocse
oxjaxenus Jo6apnsior ewe 40 Mz a6GCONIOTHOrO KCWIOJAA U OT-
¢uneTpoBriBaloT. IlpoMeiBaloT fBa pasa 20 ma Kculona uw 2 pasa
20 ma abcomoTHoro nenraHa. Beixon 8,35 2. (octatok B Ma-

* Oxucnienie npo6ul H,O, B mienounoM pactBope, nocje HeRTpau3aumu
H»SO, B npucyTcrsuM MaHRHTa no GpoMKpesoamypnypy, Tutposanne 0,1 s KOH
TaKXke no OpoMKpesoinypmypy, - : .
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tounnke); CaHzBNa (307,1); Bhuncieno Na 7,48%; wnaligeHo
Na * 6,979%.

Tpugenurantomunuli us rpuperusbopa. B Tpexropayio KOJ15¥
eMkocTol0 250 M4, cHaO)KeHHYIO KaneJbHON BOPOHKOH, MAarHUTHOH
MellaJKoH, THIB30H 715 TePMOMETPA H KOPOTKOH KOJIOHKOH BunMe-
pPa ¢ HHUCXONSILUHM XOJIOJAKJIBHUKOM, COEIMHEHHBIM C OXJIaXK[aeMBbIM
10 —80° npueMuuKoM, 3arpyxaiot 69,9 2 (0,288 mons) Tpudenui-
Gopa (1. na. 141°) ¥ K HeMy MeJJIeHHO TIDH XOpOLUeM TlepeMell-
BaHWM NpuGaBasioT no kamiasaM 35,4 2 (0,31 moxas) TpHSTHJIANIO-
munusg **. [Ipn 3ToM Ha6mofaeTcss CHJILHOE BbJEJEHHe TelJa.
TBeproe coenuHeHue BHauasle He pactpopsiercs. Harpeparor mpu
MOHUMKEHHOM JaBaenud 1o 140°% mnpumepro npu 80° obpasyercs
Mpo3payHuil pacrap U oTronsercs 24,3 e (86%) Tpustuabopa.
OcTaToK NpH OXJAXKEHUH 3aCTHIBAET B BHJe GECHBETHHIX KpHCTaJ-
gos. Tlocjie mepekpHCTAJJIH3anUH M3 CMecH a6COJIOTHOrO rekcaHa
H Gensona (2: 1) moayuaror 61,4 2 (82,5%) uuctoro TpHdeHHIaIO-
Munug ¢ T. . 198—200% CsHisAl (258,3); poiuncieno Al 10,4%;
naiinedo Al 10,5%.

Tpubensurasomunuil u3 Tpubensusbopa. Ilpu6op ToT KE, UTO
B A48 nojlyseHusi TpudeHunamomunus. K3 Xopouic nepeMelllupae-
Mmoii cmecH, coctosieit us 117,1 2 (0,412 moas) tpubensunbopa
c 1. kun. 160° mpu 0,0 mm p1. c1. u 49,1 2 (0,417 moana) TpusTHI-
aJIOMUHHS, MOJYYAlOT NMPH HBarpeBaHHWM MAKCHMAJILHO JO 90° npwu
yMeHbUIEHHOM NAaBJeHud (BHauaje 18 mm pT. cr., K Kouny 0,1 mn
pT. c1.) 39,8 2 (98,5%) TpustunGopa. Ocratok (125,9 &) npencra-
BJsieT co00# OYeHb BSA3KYIO KHJKOCTb.

OcraTok TpusTHIAMOMUEES (0KoJo 1,5 8) MoxkeT OLITH OTOrHaH
B BHICOKOM BaKyyMe (Makcumanbhas temmeparypa 80°). Cripo#i
NPOAYKT B TeUEHHE HECKOJBKHX Hellesb MOJHOCTBIO 33KPHCTAJIIH30-
Boieaetcst. OH MOXKET 6HIThH NEPEKPHCTAJIM30BAaH M3 CMECH KCHJIOJ:
umuxsorekcan (1:2). CopepuiedHo GecupeTHBii TpuOeH3HJIANIOMH-
Huil nyaputes npu 118° Brixon 79,2%;

CaHa Al (300,3); ewiumcnieno Al 8,98; naiimeno Al 8,929 [16]).
Coipoit mpoaykT comepxut 9,249 Al [16,9] u coorBerctBenno 0,87%
CoHs u 0,5% C4Hp. Crpoenue TpuGeH3uNaJIOMHHHS JIOKa3biBaeTcs
CAEYIOINM ONBbITOM. :

Tudpoaus Tpubensuranromunus. 40,29 2 (0,134 moas) ceiporo
nponykra (9,24% Al) pacrsopsitor B 150 ma a6comoraoro agupa
(3ametHoe BHENenme Tensa). K pacteopy B atmocgepe asora
MeaJIEHHO, MO Kan/isM, Npu6asJsioT ceprylo KHCAOTY (20 ¢ HoSOy
B 150 msa Bombl). Ilpu 3ToM HAGJAIONAETCs OYeHb CHJIBHOe BBILEJIe-
Hue Tera. Ilocre 3Toro otpensitor 3¢upHEIH choll, cywar ero

* Turposanne 0,1 n. HCI nocie pasnomenyss BOAMHM METaHOJIOM,
** Apanns Al(CoHs)s: rasosmiii nokasarens pabed 94,5% (95,77% CsHe
4,23% C4Hy), conepmarne amomuuns — 22,6%, aktnsrocts — 95,5%.



128 B Tacsa VII

Na,SOs u nonHocThiO OTTOHSIOT 3GHP Ha KoJIOHKe BHrps BeICOTOH
60 cx. Ocratok (62,26 ¢) GpakuHOHHPYIOT NP HOPMAJNLHOM AABJe-
HHH Ha KoJIOHKe BHCOTOW B 1 . Iloayyawor 355 2 (95,2%) ToO-
ayona (1. kun. 110,8° npu 760 mm pr. cT., n® 1,4966); CaHaAl
(300,3); Bmuncaeno C/Hz 91,029 ; naiineno C,H; 86,7%.

lloayuwenue Tpu-a-nHaTunasomunus us rpu-a-ragrusrbopa [15)].
B LBYXTOpJIOf K0J10e eMKOCTLIO 2 4, cHAa6XKEeHHOH MellasKol, KopoT-
KOU KoJIoHKOH Buamepa ¢ HHCXONALIUMM XOJONHJILHHKOM, COEJHHEH-
HBIM C OXJNaxaaeMbiM o —80° npuemuukoM Ha 500 M4, cycneHin-
pytor 207 & (0,527 moss) tpu-a-HadTun6opa [15] B 200 2 a-MeTun-
vnapranauna (1. kun. 115—116° npu 13 mum pr. cT.), meperHaHHOro
Haj HaTpueM, No6aBasioT no kaniasam 64,5 ¢ (0,547 MoJs) TpUSTHI-
AJIIOMHHHS W HarpepaiT cmeck npu 10 mm no 110—115° (B Gaue).
[lpy 3ToM W3 KUIISIUErO pAcTBOPHTENs OTTOHSETCA TPHITHIOOP.
PactBop B Teyenue HEKOTOPOro BPEMEHM OCTaeTcsl MPO3PayHBIM,
TIOJl KOHELl BHINAJAeT KCATOBATHIH ocamok. 3a 3,5 waca cobuparot
45,6 ¢ (0,465 mons) TpusTHIGopa (88,1%). ConepxuMOe KOMGH
BMecTe ¢ a6cOpOGHpPUBAHHBIM PACTBOPHTEJIEM 3aCTHIBAET MPH OXJA-
XJeHuu B TBEpAYI0 maccy. [lpu 0,1 mm pr. CT. OTTOHSIIOT a-METHJ-
HadranuH M ocTaToK pacteopsiior B 800 M4 Tersiofi cMecH Kcuionia
¢ toayoqoM (1:1). Buipemusimiics cHoBa npu 40—50° Tpu-a-
HaQTUIAJIOMUBUE  OTGUIBLTPOBHBaIOT. [locsie TpexKpaTHoil mnpo-
MBIBKH 130 M2 a6coslOTHOrO neHTaHa W MOCJENYIOLIETO BHICYLIH-
BaHUSI MDY TNOHMUIKEHHOM JNABJIEHMH B aTMocepe a30Ta HOJAYYANOT
176,8 2 (82%) Tpu-a-HAdTUNAMIOMHUHKS, IIABALIEFOCS C PasjoXKe-
HHeM NpH TeMIepaTtype 212°

CsoHgiAl (408,4); Boiyucneno Al 6,60%; maiimero Al 6,50%:
6,44 % [16].

Hns uaeHTHOUKALNN COENIHHEHHS IPOBELEHBI CAEAYIOLUHE ONBITHL:
a) ruapoaus: 9,6892 e (23,7 mmoan) BewecTBa 6e3 JOCTYna BO3AYXa
pacteopsii B 130 ma sdupa v rugponusosanu 40 ma 2 v. HySO,
Ilocne otnenenus w cylkn 3(pUPHOro Cnosi paCTBOPHTENH OTTOHSIH.
Bruio noayveno 8,6219 2 (67,2 mmoasn = 94,69% or Teoperuyeckoro)
HapTamiHa ¢ T. . 79—80% 6) oxucnenme: 24,9 2 BewecTsa cyc-
nesguposaau B 150 m2 a6co/moTHOro GeH3oNa M OKMCJSIH, TPOMy-
CKafd CyXoil KHMCIOpeJ; 3aMEeTHOro BbeJIeHHS Tella He HAGJIIONA-
Jock; Tipu 80° pacTBOP cTasl KOPUYHEBBIM U TPH-a-HAPTHIATIOMUH Uit
pactsopusicsi. Ilocae ruaponuaa (60 ma 2 v. HySO,) u o6paGorku
6bl10 NoJIyYeHo Tonbko 2 & (8% Teoperuyeckoro) a-HadTona c
T. ILL. 91—93°. OueBHIHO, OKHC/IEHHE APHJIATIOMHHHEBBIX COJMHE-~
HHH NPOTEKAET HE COBCEM PJIAJIKO, YTO COOTBETCTBYET AAHHBIM LpY-
THX aBTOpOB *,

2
Cuneman B Mapnge [17] Hawsm, wro npu oRucaelms TPH-A-TONMAANIOMH-
HHSl NTOJIYYaercs n-Kpesos Takke ¢ 8Y)-HHM BEIXOAOM, -
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I'nmasa IX

AJJUABATHUYECKAST KPHMOMETPHSA WU EE
[MPUMEHEHHUE JIg AJTIOMHUHNH-
OPI'AHUYECKHX COEIMHEHHUHN

TFopman 3.

Hoffmann E, Lieb. Ann. Chem. 629, 104, 1560

Onucana Hobaf METONNMKA KprockonnH. Ee nmpyMmenenue Jisi aJloMHHHHAOPT.
HHYECKHX COE/IMHEeH Hil JAacT ClenylouniHe pe3yiabTaTh:

1) AmoMHEMATPHAJKHIH C HEpa3BETBJCHHLIMH DPajHKaNaMH oGHapYKHBAIOT
B GeH30Je HayHHAIOLIEECs PACLIEHJEHHE acCOIMHPOBAHHEIX MOJEKYJ TOJNBKO NpH
OYeHb MaJIBIX KOHHENTPAalMsX.

2) Amommpuirpuadkmie THna ACH:CR:R'} (¢ R'=H, ankun) — moso-
MEpHHL.

3) JnankunajioMEHHATHADHIE B AHAIKIIAIIOMIHRAMETOKCHCOCAMHEHHS TPU-
MepHE HezaBHCHMO OF MPHPOMB AJIKAILHOMO OCTATKA, JMANKHIAIOMHHHHAAJKO-
KCHH, Y KOTOpPHIX anKHIbHHE pajyKalkl, CBf3aHHbE C KHCJOPOJIOM, HMEIOT YHCJIO
yriepojinbix aroMos 6 odwlie I, — JyMepHBIL

1) Coepuuenne (CeHs)2Al0(CH2)20CoHs ne sBascTcst NPOCTHIM MoOHOMOME-
KYJApHEM KJelieBHA HbIM COEJHMHEHHEM, HO JHMeDH3YeTcd duepes KHCJOpOIHHE
aTOMHI, cBsi3aHHEE € aJIIOMHHHEM.

5) B cMecy asTIOMHHHATPHAJKWIOB BO3MOXKeH OOMeH ¢ Takoii GoJbIUOf CKO-
POCTHIO, UTO KPHOCKOIIHUECKH 3TO YCTAHOBHTb HEBO3MOXKO. Ecin KOMIOHEHTH
cMecH O6MafaloT pa3XMUUHON CKJIOHHOCTBIO K ACCONHAIMH, TO B Hefl o6pasyloTcs
onpefeneHHbie NpeHMYLUECTREHHO CMellaHHLe aNMOMHHHATPHANKIIH,

6) Mexngy aJsrom HHHATDHAJKANAMH H AMaNKHAANIOMUHAATHADUNAMHE ~ BO3-
MOMKHA cMelllaguast AacCOIHauys, KoTopasi MOXKET NPHBECTH K MOJHOMYy pactier-
JIEHHI0 TPUMEPHHX aCCOLHHPOBAHHBIX MOJICKYJI IHAJKHIANIOMHHHIATHAP HAA,

H3gecTHO, wTO OOLIMHLIA METOJ KPHOCKONHYECKOTO ONpe/ieIeHHs
MOJIEKY/IIPHOrO BC CA MMEeT pSifl HELOCTATKOB. [NMonb3ysick Kaaccu-
YeCKHM MeTOofoM PEKMAaHa, MOXHO MNOJIYUHThb TOJILKO MEPBEIE, OPUEH-
THPOBOYHBIE JaHHLIE O BeJMYHHE MOJIEKYJSPHOTO Beca; KpoMe TOro,
BO3MOYKHOCTL IPHMEHEHUS STOTO METOAa B Psifie cliyyaes Oojiee WM
MeHee orpaHHye HHA. BBUAY 3TOr0 HEOLHOKPATHO MBITAJNHCL MOAH(DH-
LHPOBaTh KPUOCKO [THYECKUI METOJ|, CHEJIaB €r0 NPHIOAHBIM JJIf pe-
WweHust ocobpx 3aMad. B cBA3H ¢ 3THM Heo6XOIMMO YNOMSHYTD
pa6otel Kpayca, Jlaure u Ilymrbua [1]. B npennaraemoit paGore
onHcaHa Jafbdefilasl MOAH(HUKALHSA KPHOCKOIHYECKOrO METona,
KOTOpasi HMEeT J13B€ECTHYIO Oﬁll.lHOCTb C MeTOlII/IKOﬁ YKa3aHdblX aBTO-
pOB, HO Jierue 4 HEMEXKHEE B o6pautenny. Ona 6yHeT KpaTKO HAa3H-
BaThbCs «anuaba TH™ECKas KpUHOMETPHSA»,
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HernocpelcTBEHHEM NOBOJAOM K paapaGoTke 3Toro crocota 6u10
T0, UTO NPH HCCJENOBAHHSIX AJIOMWHHHOPraHHICCKHX COENMHEHHI
ompene/ieHdsi HX MOJIEKYJISiPHBIX BECOB HaCTO cMocoGCTBYIOT NOJY-
YyeHHUI0 BaxXHBIX JAaHHBIX.

AToM aMIOMHHHA HMMeeT TDU BAJIEHTHBIX 3JIeKTPOHA H o6nanaet
CpaBHHTEJbHO OMU3KMMK K SIIPY HESArNOJHCHHEIMH opbutamu, Mo-
STOMY- IPAKTHYECKH BCE aJIOMHHMHOPFaHHUCCKHME COeIMHERNA CTpe-
MATCS K 3aMOJIHEHHIO 3THX OpOMT 3a CyeT KOMILIEKCOOGPpa30BaHUs
WM acconManuy. TaKuC acCouHATHBHBlE HJHM KOOpAMHALUHONHBLIE
cBSi3H, KaK MPaBHJIO, OUEHb MPOYHBl H CPABHHMEL C HauboJiee npou-
HLIMH BOJODOJHBIMH CBSI3sIMM B OpraHHYCCKHX PUIPOKCHJILHBLX
coeuHEHHNX (HanpuMep, B KapOOHOBBIX KHCJIOTAX) HJIM JlaXKe TIpoY-
gee ux. Onu ocoGeHHO MPOYHLI, €CIH B OOpa30BaHHH aCCONHATHS-
HOIi CBSI3H YYaCTBYIOT JIMFAH[Bl C HEMONEJIEHHRMH NapaMh 3JIEKTPO-
#oB (O, N, F). CuibHO moJsisipu3soBaHHbEIE CBSI3H MeTallJ — yrJiepoJ
1 0COGEHHO MeTaJul — Boopol [2] Taxxke crocoGCTBYIOT o6Gpasona-
HHIO IPOYHBIX aCCONMATHBHBIX coeMHEHHH.

MeTolOM KPHOMETDHH B CBSI3H C STHM MOXHO NOJYYHTL Na-
gwe: 1) o MPOYHOCTH accouMaTa M BJMSIHUM Ha Hee CTPYKTYPHBIX
H3MEHENHE B HCCHENYEMBIX CMeCsiX (Hajuyhe HJIM OTCYTCTBME acCo-
LMATOB M KOMILIEKCOB, CTENleHb DA3JIOXKEHHsi HX B 3aBHCHMOCTH
OT TeMIepaTypH # KOHIEHTpalun); 2) o creneHu NMOJUMEPH3ALMH
ACCOIMMPOBAHHLIX arPEraToB, PABHOBECHH MEXKJY MOJHMEPAMH pas-
JIMUHOHl KpaTHOCTW W NpeoGrajaHuy  NUCKPETHLIX KpaTHoCTeil;
3) 06 H3MEHEHHMH COCTOSIHHS aCCOUMALHUH NpH CMEIIEHHH Pas/IMYHbIX
AJOMMHKAOPTaHHUECKMX COEJIMHCHME WJM NpH CMELICHMH MX C CO-
eMHeHHsIMH, NS KOTOPhIX KOMIUIEKCOOGpa3opaHMe BPSL JM BO3-
MOJHO.

MccieioBanHsl 3TOTO pOjia JaloT BO3MOMKHOCThL YCIeIUHO paspe-
HINTH P Npo6JieM TEeopHH KUMHYECKON CBS3H, 0COGEHHO Pa3/IMYHBIX
BHJIOB <MOCTHKOBBIX CBf3€il» [3], oneHUTE peaKUHOHHYIO crnoco6-
HOCTb AJIOMHHMIOPIAHUYECKHMX COeJHHEHHH, KJaccHpuuupopate H
06 bSICHHTE CIIEKTPhI MOJIEKYJISIDHBIX KOJe0aHui [4], a Taxte u3yuuThH
WX [M3JeKTPHUECKHe cBoiicTBa [2, 5].

Ilaxe npu NPHMCHEHHH KJACCHYECKOTO KPHOCKONHYECKOro Me-
TONA MCCJENOBAHUE aNIOMUHHIOPTaHHIECKHX COeJIHHEHHH Ipelno-
naralid NOJYYHTh BaXKHBIE M NAJEKO HAyLIHE BBIBOJBL Crnenudnue-
CKoe OmnpejieNIeHHe MOJIEKYJSIPHOTO BeCa MOXHO HCMOJb3oBaTh AJIA
nosnyyenus: psina nanubix. Tak, HanpuMep, TOUHOe olpepesieHyre Mo-
JIEKY/SIPHOTO BECA MMEET BaXKHOE 3HAUCHWe NJIs crenuguiecxoro
CH:-anaynu3a, NPOBOAMMOrO MeTOAOM sAEPHO-MArHHTHOrO pe3o-
nanca [6].

CyluecTBeHHble HEOCTATKH KJaCCHUYECKOTO METOAA KPHOCKOIH-
4ecKoro ONpEJE/IEHHsT MOJIEKYJISIPHOrO Beca 1o BekMany cienyloutue:

1) Ilpn omnpenenenunu KPHCKONHUECKOH pPasHOCTH TeMmNiepaTyp
Hy2KHO NOCTOSIHHO Y4MTBIBATE CHCTEMATHHECKHE oluOKH, Ha YTO yXKe

9*
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JaBHO ykaseiBasioce Hepuerom [7]. B nekoTOpmIX ciyuasix, B 0CO-
GeHHOCTH NpH HE3HAYUTENBLHOH BeJMuMHe TEIUIOTH MJABJIEHHS HIH
NpY He3HAaUHTEe/JbHOH CKOPOCTH KPHUCTAJJIM3alHUU PACTBOPHTEJIs,
TOYHOE ONpefe/ieHHe TEMIEPATYPH HEBO3MOFKHO (370 0coGeHHO SIPKO
BBIDAXKEHO MpY TNPUMEHCHHUM TPHH306yTHJIAJIOMHHHS B KayecTBe
KPHOCKOIHYECKOro PacTBOPHTENs).

2) Hero3amoxHO H36exaTh OCNOKHEHHH H3-3a 06Pa30BaHUs CMe-
IIAHHBIX KPHCTAJUJIOR.

3) BosmoxcH 3axBat pacTsopeHHoro BELIECTBA 0Gpas’yroLLn-
MHCA KDHCTaJJIaMy, UTO BefleT K HW3MeHeHHMI0 KOHLEHTDALHH.

4) Xopowemy ycTaHOBJIEHHI0O paBHOBECHS Y TepMoMeTpa 6Jaro-
NPHATCTBYET BbleJIeHHe OOJILLIOrO KoJIHYeCTBa KPHCTAJJIOB, a TOY-
HOMY ONpE/IeJIeHHI0 KOHLEHTPankH, Hao6opOT, — MaJioro. Péa.nbﬂblﬁ
CJIyyaH BCerja siBJsieTcss KOMIPOMUCCHBIM,

Onucanuelit HUXe MeTOn mpeacTaBisier COGOH MONMBITKY ycTpa-
HHTb HEIOCTATKH KJIACCUYECKOro MeTo/la. BOJBLINM NPEUMYLIECTBOM
3TOro METola HBJSETCH NpHMeHeHHe caMopeTHCTpHpYIollell annapa-
TYPHI, KoTopas NpeacTasJssieT coOoH KaJopHMCTP IS OlpelelieHust
TENJIOTBl pPacTBOPEHHS € aBTOMATHYECKOH 3aMMChI0 TeMIlepaTyphl,
CyiecTBeHHbIE 0OCOBEHHOCTH METOMA clenyroliue:

a) Heo6xoaumocts YCTaHOBJIEHUS] KOHT POJIMPyEMOTro UCTHHHOI'O
TCPMOJIMHAaMHUYeckoro paBroBecusi. (CuenyeT HCXOIWTb M3 OMNpelle-
JIEHHOH CMeCH TBepjas (pasa — XUJIKOCTb, KOTODPYIO XOpOULIO TepMU-~
YeCKH H30JIUPYIOT. 3arpy:KaeMoe BellleCTBO, PaCTBOPSACH, BBI3HIBAET
pacniasjieHHe COOTBETCTBYIOLUErO KOJMUECTIBA TBEDPAOH (hasbl, B pe-
3yJpTaTe YEro MPOUCXOIAHT CKAYOK TeMmepaTyphl, KOTOPHIA ompene-
JIIETCS TEM TO4YHee, yeM Jyyllle W3oJupoBaH KaJjopuMeTrp. Moxiio
Ge3 MpOMEeXYTOUYHBIX DACIVIABJEHUH U NOBTOPHBIX 3aMOPaMUBAHHIT
BBecTI:l HECKOJILKO MOpUMil BElecTsa u oIl peAcJIuTe KOHUEHTpauu-
OHHBIH psn 32 onuH paGounii uukya. C pacTEBOPHTEJAMH, HMEOIIHMHE
OYEHb MaJIyIO TEIUIOTY NJIABJIEHHS ¥ GJaromapsi 3ToMy GJ1aronpHsT-
HYIO IJI1 UYBCTBUTEJILHOCTH MCTOAA BBHICOKYI0 KPHOCKOIHYECKY1o
KOHCTaHTy, U3MEDEHHsl, OUEeBH[IHO, Jyullle IIPOBOAMTL anHabaTuue-
CKH, T. €. [T0CJjie BBIMOpaXKUBAaHHSl BO3MOXKHO TOJIHEE HCKJIOYATk IIpH
TOMOLIH uxopomef/’l H30JIAuHKH TeljjooOMeH KaJlOpHMEeTpa C oOxJia-
®paoweil Oanell. BoaMoxHOCTL 06pa3oBZAHHS CMEIIAHHBIX KpH-
CTa/JIOB MJIH 3axXBaTa JPYroro BEHIECTBA KPHCTAJJIAMH NPH BHIMO-
pPaxHMBaHUH TNPAKTHYECKH HCKJIOYAeTCs, TaK Kak Tpepras ¢asa Bbl-
MOpPaKHBAETCS B3 YHCTOrO PaCTBOPUTES.

6) Ilns H3MepeHHs] TeMNepaTypbl 0cOGEHHO NOAXOAALIMMH OKa-
3aJMKCh TEPMUCTOPH * (MOAYNPOBOAHMKH ¢ OOJBIIEM OTPHIATENB-
HBIM TeMIEpPaTypPHBIM KO3((ULIUEHTOM cornp OTUBJIEHHS), 3aNasiHHble
B CTEKJISTHHBIE Kanwuispel auamerpoM Mmene-ile 0,1 mm. Tepmosse-
MeHTBl OBICTPO pPEarupyloT Ha H3MeHEHHS TEMIEPATYPH, HO OHH

.* NTC-conporusaennn ¢upMn «Bamso Gwmnce un B 832005P,

HEJJOCTATOYHO YYBCTBHTEJbHHL. TepMoGaTapen 06J1a1210T BLICOKOH
yyBCTBUTEJLHOCTBIO, HO UM TPHCYLU@ GoJbLIas TEMIOEMKOCTh H ILIO-
xasi TelJIooT/a4a. Dbosee TOUHBIME SIBJISIIOTCH TEPMOMETphHI CONMPO-
THBJIEHHS!, OJHAKO MPH yNoTpeGlieHny NMOCIeHHX HeoOXoAMMas LU
HHX 6OJIbIIAS CHIa TOKA B MOCTHKe MOKeT HapYLIHTh TEPMHYECKOE
paproecue. Tepmuctopnl Gojiee  4yBCTBHTEJBHEL, HEM TepMOo3JIe-
MEHTH, U PEarHpylOT Ha HM3MeHellHe TeMIepaTypH GeiCTpEE, YEM
TepmoGaTaped U CAMBEIE TOYHBIE TEPMOMETPH! CONPOTHRIIEHUA.

K CcOMaJIEHHIO, 3aBHCHMOCTb COTPOTHBJIEHHsS] TEPMHCTOPOB OT
TeMIepaTypbl HeJuHefiHa, JIMBeAHOCTH 3aBHCHMOCTH MEX]y TEMIE-
paTypoil X 3JEKTPHYECKUM HaNPSXKEHUEM HA BLIXOJE JUIS pEruCTpH-
pyolHx npubopos, Ge3yCJOBHO, XKeJareJbHa. [lyreM cooTBeT-
CTBYIOLEr0 MoA6OpPA BEJMUHH COMPOTHBJEHHMH Ha MOCTHKE MOXHO
B NpeJiesiaX HECKOJBKMX [PaJyCoB NOCTATOYHO TOYHO npuGaU3NTECH
Kk nuHefinoil 3aBucuMoctd [8]. TouHOCTH CHHXKAETCH H3-34 HEKOTO-
pOro HETOCTOSIHCTBA XAPaKTEPHCTHKH CONPOTHBJIEHUS [OJYNPOBO-
HHKOBLIX JATYHKOB Bo BpeMeHH. I[10570MYy HEOGXOMMMO NMEpHOMHUC-
CKH MPoBepSTH KaTUGPOBKY (NyTeM onpeeneHus KPHOCKOIIHY €CKOH
koHCTaHThl). CpeHfAs TOYHOCTb COBNANIEHHS MapasJlesbHbIX Ollpe-
JeNIeHHil ¢ M3MepEHHAMH 3TAJIOHHBIX BEILECTB (nu¢penun, xaopbes-
304 ¥ nudeHUNIEHOKCH) Oblia Bhilue +0,56%.

OIHCAHHE H3MEPHTEJIbHbIX IIPHEOPOB

VeTaHOBKA [ B3MepeHusi cXeMaTWuecKu NoKasana Ha pHC. 1.
Crnepa — KpuoMmeTp (KaJOpHMETp) B TEPMOCTaTHPOBAHHOM COCYIE,
ClpaBa — HH3KOTEMIIepaTypHbIii TepMOCTaT. KpuoMerp crabxeH
3BAaKyHPOBAHHOH MOCEpeCpEHHON npofinoii  py6amkoil. laude
cayaT JJisi BBOJA TEPMONATYHKOB M BHECCHHS npo6. Ilpu mo-
MOLM KpaHa cocyl MPOAYBAIOT HHEPTHBIM Tra3oM (aproHoM HJH
a30ToM).

Ipunuun JeficTBUS TepMoCTara, KOTOpHIH TEpMOCTAaTHPOBAH
OXJIasKAAK0IEH KUAKOCTHIO, JIeTKO NPOCJACIMTb MO PHCYHKY. Oxn
OTJMuaeTcsl NPOCTOH, JelIeBOH W K TOMY ¥Ke HAJleXXHOH B 3KCIUIy-
aTanMu KOHCTPYKUHMeH, a TaKKe HE3HAUMTeNbHbIM PAaCcXOLOM OXJia-
X alEX cpencts (ex u T. m.). TepmocTat pa6oTaeT He 10 MpPUH-
uuny ympaBJseMoro HarpesaHusi, a MO NPHHUMIY YIpaBJseMoro
OXJIAXKJeHUS MyTEM CMelUeHHs ¢ INpefBapUTe/]LHO OXJIa3K J1eHHOM
SKUAKOCTbIO (JIelsiHas Boja) U3 NPaBOro OTAEJCHHsI TepMocTara.
Korza »uAKOCTh B HUPKYJISIMOHHON CHCTeMe HArpeercs, KOHTAKT-
HBI TepMOMETp Yepes3 3JIEKTPOHHOE peJie BKJIUAeT npaBHil Hacoc
Ha Takoe BpeM#, NoKa He OyJeT KOMIEHCHPOBAHO OTKJOHCIIHE TeM-
nepatypbl. Mexnay ofenmu KamepamH HAXOIMTCS NEPETOK. 3TtoT
crioco6 peryJIMpOBAHHS NYTeM CMELleHHs MPOTEKALT TaKxke 6e3pIHep-
UMOHHO, KaK W TpH DETYJHMPOBAHHH S/EKTPONHTHUECKHM HArPEBOM,
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Cocynsl TepMocTaTa CBApHBAIOTCS M3 NOJMBHHHJIXAOPHAA, py6Galuka
TEPMOCTATa 3aloJIHeHa W3O0JsILHel U3 IeHOIIACTa.

CompoTHBJIeHHe ¢ OTPHUHATENLHBIM  TEMIIEPAaTyPHBIM KO3 (H~
uuentom (OTK) (10 xom npm 25°), Heo6xonumoe 1Jisi U3MEPEHHS
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Puc. 1. Cxema oxnakjennss ¥ TepMOCTATHPOBAHHS KPUOMETpA.

TeMIepaTyph, BKJIIOUEHO B OJIHO U3 TJI€Y MOCTHKA YHUTCTOHa (pHC. 2),
Hanpsokenue Ansi nuTaHus MOCTHKA, CTAGHIM3HPOBAHHOE [pH MO-
Mouln juona lleHepa (KoHTposbL BefleTcsi NyTeM U3MEPeHHs] Mafes
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Puc: 2. CxeMa SNeKTPHYECKOTO H3MEPEHHH TEMIEPATyphl.

U — c7abran3MpOBaHHBIE  HCTOYHUK ;
HANPSXKeHNs; B -— H3MEePUTEJPHHA MOcTHK; V —ycu-
aMTens Hampmienyd; R — peryaHpoBoyHOe COMPOTHBAEHHE; RE —nposepo-moe' conpo¥un-

aenne; Ry, R; um R,—cpapHupaemble CONPOTHBAEHHS —IIeYH MOCTMKa; AR u R — Kop-
DEKTHPOBOYEHE CONPOTHBACHHS. *

HHSl HalpsiKeHHs Ha 3TAJOHHOM conpoTuBJNenuu Rp), momsomures
Ha MOCTHK Yepe3 jienuTenu Hanpsixenus Ry, AR u Re, KoTOpHIe BMe-

CT€ C CONPOTHBJEHHAMM TpeX NPYTHX NJed MOCTHKAa MOAGHpaloTCs
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0 CTYNEHsIM TakK, YTOGbI BBIXOJHOE HaMpsiKEeHHe Ha MOCTHKe M3ME-
HSLJIOCh B JOCTATOYHOH CTENEHH JIMHEMHO B 32BUCHMOCTH OT TeMIe-
patyp TepMucrtopa Rz Mexapy —O +21° B unreppanax no 6°. Ha-
NpsDKEHHe Ha BBIXOE MOCTHKA, KOTODPOE MOXeT ObITh H3MEDEEHO
¢ NOMOILI0 TOTEHNHOMETpa Ha 25 om, PErHCTpHPYETCSl KOMIEHCE-
LLHOHHBIM CAMOIKHCIEM, BKJIOUCHHBIM Yepe3 UYBCTBHTEJLHBIH YCHIIH-
TeJb ¢ BHICOKMM (II0 CPABHEHHIO CO CPeJHHM IONepeuHBIM CONpO-
TUBJIEHHEM MOCTHKA) BXOJAHBIM cOmporupneHueM. Bcuencrsue cpas-
HHTEJAbHO HH3KOFO BHYTPEHHErO CONPOTHBJIEHHS CaMOMHCLA HCIOJb-
30BaJICsl YCHJIMTEN b CO CTaBUIH3HPOBAHHBIM naTasHeM *  Takoro
THIA, KaK NPUMEHSIETCH B aHAJOTHYHBIX CYETHBIX YCTPOHCTBAX M MC-
noJb3yeTcss AJs WHTErPUPOBAHMST H3MEPSEMBIX BEJIMYHH, MOJYYEH-
HBIX METOJOM Tra3oBoii xpomartorpadui, MarHMTHOTO IIPOTOHHOTO
pe3oHaHca, HH(QPAKPaCHOH CIeKTPOCKOTHH H T. L. [9]. MocTuk
focJie TILATEJBHOTO ONMpENEeHHsi TEMNepaTypHoil GYHKHUM TEpMH-
CcTOpa HacTpauBalicss Tak, YTO NPH ko3h(uHENTe KOMIEHCAIHOH-
Horo ycunutens 1:20 (BXonHoe CONPOTHBJIEHHE 500 kom, nepexon-
Hoe compoTuBienne 10 mom) camomucen Ha 25 Me (co LuKasoH
Ha 100 penenuit) ¢ U3MEHEHHEM TeMIEpaTypnl HA 0,1° noka3sbiBaJ
NOJIHBIl OT6pOC CTPENKH, YTO COOTBETCTBYET MAKCHMAJLHOH YyB-
cTBUTENIbBHOCTH B 107 rpajyca Ha 1 JeseHue HIKaJbl.

ITPOBEJEHHE H3MEPEHHS C JKUAKHMH
AJTIOMHHHHOPTAHHYECKMMH COEAHHEHHSIMH

B xopoOLlO BHICYLIeHHbIH U 3aM0JHEHHbIH 3ALIMTHHIM ra30M H3Me-
putenbHbil COCYA (KPHOMETP) OTBELIHBAIOT 30—50 ma pacTBOpH-
Tensi (GEH30J, HMKJIOreKcaH, n-KCWIOJN M T. IL.). Bricywenneift pac-
TBOPUTEJb MOXHO OTOGHPATb W3 LMPKYJISAIHOHHOH anmapartypsl ro
Ulynny u Mekke [10], rie oH NOCTOSHHO NMePErOHAETCA HAJ CIJIABOM
kajua ¢ HaTpucM. Ilocne storo co6upart npubop corjiacHo puc. 3.

Uepes KpaH MPONYCKAIOT Me/JIEHHEIH TOK aproHa. Ha 1y6yc I
HAcaXKUBAIOT TPOHHUK Ha LLTHGAX, HMEIOWHI C OLHOH CTOPOHBI CO-
Cyn AJis Apenapara, a ¢ ApYro# CTOPOHE MOPLIHEBYIO MUKPOIMHTIETKY,
3aKpETUIEHHYIO € BHEIIHEdl CTOPOHBL C MOMOLLbIO 3/1ACTHYHOTO De3H-
HOBOrO MaHIKeTa. 3anoJiHeHHe ALIOAPOBCKOH py6alliky BOLOPOJAOM
obecneyHBaeT OLICTpHIH OTBOA Telljla OT H3MepHTeJLHOro cocyna.
OnTuMasbHas TEMIEPATYPa NepeoxJakIeHus ISl Kaxa0ro pacTso-
puTensi oNpeleNIeHHOH UMCTOTHI YCTAHABJMBAETCH B MpPeNBAPHTENb-
HoM onbiTe. [loc/e NMpHCOeHHEHHST TEPMOCTATA PACTBOPHTE/L OXJa-
40T N0 TeX Top, NOKA PErucTpupylouuit nmpubop He MNOKAKeT,
yTo JOCTUTHYTA HyXKHAas TeMIEpaTypa, U MarHMTHOR MeIIaJIKOH

* Hanpumep, ™ina USA-3 nponspoactea ¢upmu «Philbrick Research Asso-
ciates. .
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BBI3BIBAIOT KpHCTAMN3AUMIO. B 3TOT MOMEHT 3BaKyHpyIOT H30JiH-
pyoouyo pybamky no kpaiteefi Mmepe no 0,01 mm pr. c1. H ycraHa-
BJIHBAJOT HeCKOJLKO 6oJiee BBHICOKYIO TEMIEPATYPY oxJaxjaionief
EKHJKOCTH, OJIM3KYIO K TeMIepaTtype miaBjieHns pactsoputeds. [Toa-
6upalT Ha MOCTHKe AOCTATOYHO YYBCTBHTEJblIbe Npejesbl H3Mepe-
HUAl H TIPOBepPAIOT Ha IOCTOSHCTBO PETHCTPAUHIO TeMIlePaTypHl,

4

Kearyym-
Ly

Bodopad CC

Puc. 3. Cxema paGoTh kpnomerpa B atmocdepe zamut-
HOTO rasa.

1—1ybyc; 2—paxyymmerp; 3 —camonucen; 4 — MOCTHK.

Pacteopurens nonken GHTh OYMILEH NYTeM NEPEroHKH, BLIMOPAKH-
BaHUSA M YacTHYHO XpomaTtorpadum (nepkonsiuus). Heycrpanumbie
He3HAUMTENILHBIE TIPMMECH NOCTOPOHHHX BelUeCcTB (KOTOpHE He 0J-
JKHBl pearupopath ¢ aJIOMHHHUOPraHHYeCKHMH COEfMHEHHSIMH) NpH
STOM He MelllaioT, BosMoXHEIL TennooOMeH cMecu KPHCTAJIOB H
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KUJKOCTH B cocyZie ¢ Ganeli HapymaeT aauabaTHYHOCTD U NPHBOLUT
K M3MeHEHHIO KOHHEeHTPAalMH BCJe[CTBHe NaJbHeHllero BHIMOPamH-
BAHHUS WM OTTAMBAHHS M T€M CAMBIM BBHJY BBICOKOH UYBCTBHTEJbe
HOCTH BCefl YCTaHOBKH — K GOJIBLIEMY HJIH MEHBbIUEMY YrJy HaKJOHA
KpuBOii 3aBHCHMOCTH TeMIIEpATypa — BpPEMSH. Temnepatypa Ganu
B 3TOM CJyuae peryJupyercst TaK, yToGbl TeNJOOOMEH MpOABAAJCH
BO3MOXHO cabee (POPH3OHTAJBLHBI ypoBeHb KpuBOH). [lis Takok
6anaHCHPOBKH aBTOMAaTHYECKAH PErucTpauusi TeMIEpaTyphbl siBJfeT-
C51 HEOLEIIHMBIM ITPeUMYIIeCTBOM.

3aTeM BBOAST MUMETKY, 3aKPETUVIeHHYI0 B IIpo6Ke, 3aKphBaloLLed
pe3uHOBBIH MAHXET, B COCYJl C [PenapaToM, 3acachlBaloT Hecsenye-
MOe COElHHeHHE B IMUIETKY W BHAABJIHBAIOT €ro MOPLHsAMH B H3ME-
puTesbEbI cocyn. HToOb H3GexkaTh OLIMOOK BCJEACTBHE o6paso-
BaHus KaneJp HA KOHYHKe MHMNETKH, Jydllle BCEro OTCYeT YPOBHHA

P
| 1
1 | I ‘.'|
f ' 1
— B A t o ::.L 1
< S—5 g
IR I
L 5]
e
I3
SHle 8
g X
i
'z fa[/__%_
i 4 BpEM'}Lu)JL’IUH. NAL &
T | L 1 l

Puc. 4 Perucrpanua KpPHOMETPHYECKOro psja KOHOCHTpanuid,
TNpojomKuTeNLHOCTh MaMepernit Lus 9 o71CueTOB ~ 2 vaca
(6es yuera BpeMeHH Ha HOJTOTOBKY).

U — nepexmoyente AHANA30HA 4YBCTBUTEALHOCTH OT 3 o 0,3° ma wMpRAY

mxane. P —Tenosoil MK, o0ycnOoBAEHHBH HpHMECAMH (H;0, Oj), Bsammo-

ReHCTBYIOIAME C METALIOPraHHYECKUNH AKTHBHLIMH COELHUEHHANS Jnarpamma

IOskHE2 OHITh paspesawa M CABHHYT3, T8K YTOOH TOUKK A u A’ ¥ cooTBeT-
cTBeHHO B H B’ COBMECTUINCD.

BECTM He MocJje TNafeHus Kalju, a OTCAChiBaThb XKHAKOCTh IMocse
KakJIol 106aBKH N0 HayajpHOro nesenus. Jlist Takoil 00BEMHOH
JIO3UPOBKM HaJl0 3HATh ILUIOTHOCTb BELLECTBA, KOTOPAs ONpENeasIeTcs
nyTeM B3BellBaHMsi 6e3 JOCTYNa BO3NyXa € MOMOLILIO TakoH ke
nuneTky. Kanu6poBouHasi olIHGKa NHIETKH, TAKUM o6pa3om, npak-
THUECKH He OKA3bIBAET BJIHSHHS.

Ha puc. 4 moxkasaHa TUNMYHasl KpHBas PerHcTpanHy HeJyoro
psiia uaMepenuil. Pa3HocTb TemmepaTyp MAXOASAT, yMHOXAs BLICOTY
CTYIIEHH, BBIPAXKEHHYIO YHCJIOM JNeJieHHil UWIKaJbl, Ha YCTAHOBJICHHYIO
ueHy leJeHusi WKajbl. HenonHoe BriCyllMBAHHE npuGopa HJM pac-
TBOPHTENS] OTMEYAeTCss MO HECOJBIIOMY NHKY TETJIOThI peakiHu
(«nuK 3arpssHEHHA», CM. CTP. 143) npu neppoil foGaske. HHoraa
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nesecoo6pa3Ho BHaualde J00aBUTh HEOOJBLIOE KOJHYECTBO BELLE-
cTBAa, JIOCTATOYHOe JUJISI DAas3JIOKeHHs! OCTATKOB BJIArH, W 3aTEM,
MCXO[ H3 YCTAHOBHBLIETOCH YPOBHS, MPOHIBOIMTL JasbHCHIINE
uamepenusi. [losBasioliHecs B HEKOTOPHIX CJAy4asx NPH JaJbHEii-
mux 706aBKax MUKW MPOHCXOAST OT TOFO KOJHYecTBa TemJa, KOTO-
pOe BHOCHT NpH NPUKANBLIBAHUHM BeNIECTBO, HMemIlee KOMHATHYIO
TeMnepaTypy. HI3BECTHO, YTO 3TO YCTPOHCTBO MOMKHO. IPHMEHSATh
B KauecTse GHICTPOPErHCTPUPYIONIETO KaJOpHMeTpa.

VYcraHoBJeHHe NOCTOSHHON TeMIlepaTyphl NpearnoJiaraeT KpUcTal-
Ju3anuio JOCTATOYHOrO KoJuyectBa pactBopurens. Ecnm noctoss-
Hasl KAJOPUMeTpa M3BeCTHA, TO MOXKHO TO PeruCTpHpyeMoit TeMlle-
paTtype TiepeoxJaxKAeHus, TeNJoTe [J1aBICHUA U TOIJIOEMKOCTH pac-
TBOPHUTEJIA BHYUCINTL KOJHYECTBO TBeplok ¢asu. Ha 3Ty Benuuuay
cleflyeT YMEHbIIHTL HABECKY PACTBOPHTEJSl, TAK KaK B MPOTHBHOM
cayyae MOJYYalOTCS CHAMHIKOM HH3KME 3HAYEHHsl MOJIEKYJIsIPHOIO
Beca.

Jlns ucnoanayemoro npuGopa MOJydyacTcsl, HalpPUMED, NpH MpH-
MeHEHHH GeHaosa
04L-+1

Fae AT, —5t

2,

rie F — KOJMYECTBO BHKPHCTAJNIM30BaHHOrO GeHsona, L — nabecka
pactBopurens, 2, AT, — nepeoxnam/ienue, ° C.

Ipu usmepenusx B Gensose oTHowenne F/L nexur B npenenax
1,—49% (F =0,6—1,52). Has Gosee TOYHBIX M3MEPeHMil CaelyeT
YUHTHIBATH KOJHYECTBO TBepAoH (asel, KOTOpOE OTTaMBAeT BPU JO-
6aBke peinectsa. Bponumoe npH jgo6aBKe BellecTBa KOJIHYECTBO
TeIJIa BHOCHT MEHBLLIYI0 HETOYHOCTH B MOJYYEHHBI pe3yabTaTr (Ma-
keuMmyM 0,3 Kas), ueM TEmJIOTa 3a CUET CJE0B BJaTH HJIH TEIUI006-
MeHa ¢ Okpyxatontell cpenoit). Bwuensiowmmcs B TepMHcTOpe
mkoyJesuiM Temwiom (10—100 mxeT) MoxkHo npeneGpeub. OHo Oka-
3LIBAET TAKOe JKe BJHMsSHUE, KAk TelJoTa MNepeMelliBaHus U HenoJ-
HOCTBLIO YCTpaHEHHEIH TennooGMeH ¢ okpyxalouleli cpesoll. Takue
3¢dertsl 06HAPYKHBAIOTCS .CPA3y XKe [0 HAKJIOHY TeMIlepaTypHOR
KpHBOH M JIHGO KOMIIEHCUPYIOTCS HENOCPEICTBEHHO BO -BPeMs 3KCIle-
pUMEHTA IIYTEM COOTBETCTBYIOLlEro mnoaGopa TeMmnepaTyph Gauy,
2u6o MpH pacyeTax Ha HUX BBOAMTCA nonpaska. ToyHoCTb onucail-
HOro MeTOfla H COOTBETCTBEHHO W3MEPHUTEJLHOTO YCTPOHCTBA OrpaHH=
YeHa B NepByI0 OYEPENb M3-33 OTHOCHTEJBHO HECOBepIIEHHOH BOJIIO-
METPHYECKOH NO3HPOBKH, a TaKikKe H3-33 UYBCTBHTEJBHOCTH MeTalli-
OpraHUYeCKHX COEIMHEHHH K BO3[YXY M BJare, BCJEICTBHe Yero
NOCTOANCTBO HX cocTaBa Beerjia npoGiemaTuyHo. [yt Toro 4Yto6H
3apaHee YUMTHIBATh BJusiHHe NpuMecell (WX BJIMSIHHE HA acconmua-
HHI0 M T. 1.), YHCTOTY M OGIIMH COCTAB BELIECTB YacrTo Jyylle onpe-
HeNNTL ApyruMu MetonaMi (HH(pakpacHasi COEKTPOCKOIHS, KOM-
TWIEKCOMeTPUYECKHUIl, AH3JIeKTPOMETPUUCCKUH WJIH KaJOPHMETPHUE-
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CKHil aHajusw [5] M T. L), ueM 3aTpauyMBaTh YCHJUS Ha TILATEJbe
HYIO, HO PEJIKO COBEPLIEHHYIO OUHCTKY. BO BCAKOM Calyuae, peKOMEH™
JIYeTCsl OCTOPOIKHOCTb, €C/IH OGMEH JIMFAHAAMH MOXKET NOBJIMSTYL HA
pesyabTaThl. Hike MPHBOAATCS W NMONPOGHO paccMaTpHBaloTCs BB
GOpOYHBIE NAHHBIE O PE3YJLTATAX MHOTOUHCIIEHHBIX SKCIEPHMEHTOR.

I. Uamepenna ¢ GeH30MHON KHCAOTOM
H a.momuﬂﬂﬁrpna.nxnﬂamn C Hepa3BeTBJleHHblMH pamma.naMM

Ha puc. 5, a nokasasa THIHYHAS KPHBAs 3aBUCHMOCTH MOJEKy:
JISIPHOTO Beca GeH30HHON KUCJOTH KaK BEILECTBA € CHJILHOH TEeHNCH-
el K NHMEPH3aLMH OT KOHUeHTpanuu. Xoj KpHBOH MOMXET 6HITD
ONHCAH, €CJIH KONCTAHTA PaBHOBECHS K, =X, oo/ X2 novep = 6:0* 10
[Boabd u Merurep [11] Halm KPHOCKONHYECKUM cioco6oMm B GeH-
3os1e 4,8 - 10% (5,4°), Maiiep [12] ycrarnoBu/I C NOMOMIBIO YJILTPA3BY-
KOBLIX Mamepenuil B Tonyose 5+ 103 (10°)] MuunManbHas KOHLCH-
rpanust (¥ = 3-107% Mo o ~2,8-10" moab/s) COOTBETCTBYET

é

o~ % 21 * x x
g2 - @ 5 & Kol St S o0 o0
§ g |¥ ..*
E1SHE 20-CooH==[Cats COOH], 5 2AR,==AlRs
£ T o-2
&  lo-rcuron 005 g0 e Sy =-3
S — —— U ghos o Oll5x

7] 0005 Qo qo15 x On-lsunon_ 003 ¢ 10 .

bEeuson ll'],US [lllﬂ c 0,'15 020

Puc. 5. 3aBHCHMOCTH CTENeHH acCCOLHanuy, nafinenHo#l KpHOMETpU-

YecKHM €noco6oM, OT KOHUEHTpauun JJs 6en30fiHo# KHCIOTH B ri-KCH=

aone (@), a TAKKE A8 TPHITHI-, Tpu-n-GyTHnanomunyu (6). Koycranta
acconuanuu K, =65 103,

Ha ocu abcmuce OTAOKEHH SHAYEHHS £— KOHUEHTDAUMM (M0A25/2) M X — moasipnoft Aoau
BeileCTBa.
1— TpusTrHaamomuuull B Gensone; 2 — TPUSTUARNIOMEHUA B N-KCHIOAE] 3—Tpu-R-OyTun:
anoMUKEil B GeH30ne.

napecke 12,3 mz. Taxoe uaMepeHue MOMKET CAYKHTb IS POBEPKH
npuGopa. BO3MOXKHOCTL H3YYEHHSI COOTBETCTBYIOILHX ACCOUHAUHMOH:
nbix  pashopecuii 2AIR3 < ALRs (rae R — HEpa3BETBJICHHBIH all-
KWJbHBI pajuKai) NpH TeMnepaTypax Hmike 20°, HeCMOTpPS HA BH-
COKYIO UYBCTBHUTEJLHOCTH KDHOMETDA, IO CHX TOp OTCyTCIBOBA/a,
OCOGEHHO MOTOMY, YTO CJEnbl BOAH M KHCJIOPOA CHCTeMAaTHYeCKH
HCKakaloT HeoGXoAMMELle 3HAyeHHs] OueHb MAJbX HaYaJbHBIX KOH-
uentpaiuil. Bee e NpHBelleHHbie Ha puc. 5,6 pe3y/bTaThl H3Me-
PEeHHE [03BOJISIIOT MPEMNOJOXKHKTb, YTO CHHXKeHHe Kaxyllerocs
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MOJIEKY/IAPHOrO Beca NpH HauGojiee HU3KUX KOHLCHTPAUHUsX yKa-
SEIBAET Ha HEKOTOPYIO Jeacconuaiymio, KOTOPOH, BEPOSATHO, CIOCOG-
CTBYeT cnelH(pHUecKoe B3aUMoneiiCTBHE, T. €. o6pasoBaHie PBHIXJBIX
T-KOMIJIEKCOB MOHOMEpOB (AaCCOLMAIHOHHBIX panukKanoB) c apoma-
THYECKHM PacCTBOPHTEJIEM.

I1. Hamepennn ¢ wnamenRyanbHEIMM aMOMHHAKOPraHUYECKHMH
: COCAMHEHHAMH

B 1abn. 1 npusenenw pesysbTarth U3MEpeHHH, NpoBeeHHEIX

FJIaBHBIM 06pa3oM B 6eH3oJie, a TakxKe n-KCHUJloNle. DTH JaHHBIE

o6Cyx1a10TCA HUXKe.

Tabauya 1

Mosneryasphbie Beca H KpaTHOCTD ACCOUMANHH HEKOTOPBIX
AMOMUHMIOPT AHHYECKHX COERHHEHHU

=L «
; N g
1 SR=E=] 131
g Coeaunenne GE; E ° I/Isuepemx:ﬂ;c Mg)lle‘(yllﬂpﬂb!ﬁ E f 5
z 3955 258
S SRS OR§
1 Al(CHg)g. o . . ot u L] 721 147,3£0,5 (12)| 2
2 Al(CoHs)s oo oo v L oL L] 1142 229 (02 M) } o
10 194 (7) (0,005 M) |{ 2

8 |AI(mCH), . .........[ 1983 300 (008M)

20 318 (?) (0,005 M) } 20

4 | Al(soCHo)s . . ....... 1983  200+2 ®| 1
5 | AI(CHCR),™ . ... ..... 306 360%1 ©)

3766 ©) } 1
5an | AI[CH,CH (CH,) CH,C (CHy)s]s | 3666| 405 1
6 [ANGH)H . ... ... . .| 861| 225:07 (24| 3
7 | Ml(uso-CHg)H . . . . . . .. 1422| 183+16 (48)| 3
8 | ACH),Cl..........|1205| 23:4 @yl 2
9 | AI(CHy),OCH;. . . ......| 881 279+1 @ 3
10 | AL(GHg), OCH, . ....... | 1161 341+4 ®| 3
11 | AI(CHg), OCHs . . . . . .. .| 1302] ox1 ®| 2
12 | AI(CHy),OCH, . . . .. o182 sxss ®| 2
13 | AI(CHy), OCH,OCH, . . . . .| 1742| 353+ M| 2

14 Al (C;Hg), OC2H4?C2H5 .-« . .| 2884 308. . .358 (10)

AL(CzHs)s

8) B crobkaXx A2HO 4HHCAO OTACABHEIX E3MEpenHit,

6) Ilpn Gonvurx pasbasaenusx KPa8THOCTbh aCCOUHANHA MafgaeT.

B) CH,CR; ocTaTok THna meomewrmaa ¢ SMMHpiaeckoit popmynoit CoH,s.
r) Hsmepenus Llréiizeas go Bexmany (em. cTp. 103),
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1. AJIOMHHUHTPHAJIKWIIBI C HOPMAJbHBIMH OCTATKAMH (OMBITH
1—3), cOracHo JuTepaTypunM favHeiM [13, 14], aumepusr. O '1303‘-
MO’KHO UMEIOLUESi MECTO 3ABHCHMOCTH CTelleHH aCCOMHAIMH OT KOH-
nenTpaiyi 6blI0 yroMsanyTo. [luMepusanus ajqioMHUHAN-TPH-H-AJKU-
0B MokeT GHITh NOATBCPIKJACHA TAaKXC H3yYeHHEM HHQ)paK;ﬁaCHblx
COEKTPOBR M CHEKTPOB KOMGHHALMOHHOIO paCCEUBaHHs [4]. Torno-
gIeHHE, KOTOPOE MOXKHO I[IPHIHCATL MOHOMEpaM, [Jis MOHOMepOB
YCTAHOBUTL TNIOKa HE YNaJloCh.

2. Ilna MoHOGYHKIHMOHAJBHHX aCCOUMHPOBANHLIX TPYIN He Ha-
GJitofianoCh YCTAHOBJIeHHsl  PABHOBECHH MEXJy acconuaTaMu ¢ pas-
nHuHOH KpaTHOCThlo. Bcerpa, B 3aBHCUMOCTH OT YCJIOBHH, ocylie-
CTBNEETCH TOJBLKO OJlHA KPATHOCTh acconManud. IIpH 3TOM cTeneHb
accolMalyy B 3HAUHTENLHOH Mepe 3aBHCHT OT MOCTHKOBBIX aTOMOB,
OCYHIECTBJAIOLINX ACCOLHATUBHYIO CBSI3h, H HX HEMOCPENCTBEHHOFO
okpyxenus. COrnacHo NpUBOAMMOE HUXE (OPMYJE, y aTIOMUHHM-
TPHaJKHJIOB NEPBHIE YIJIEPONHBIE ATOMBl AJKHJIBHBIX TPYNN 5B~
NAI0TCA MOCTHKOBBIMH aTOMaMH

CH,
H\(I: /H

(CHip Al AL(GHy),

o
H” | \H
CH,

Hesnauutenbdoe BAMsiHHe OKa3pBa€T IPOCTOe BBEJeHHe HOP-
MaJlbHOrO OCTATKA B AJKWJbHLIH pajuKal, 7. €. YAJHHCHHE LENE;
KOPeHHOe H3MeHEHHME BHI3bIBAET Pa3BETBJCHHE LENMH, H MUMEHHO He
TOJIBKO TMPH ABOMHOM 3aMELIEHHH Y CAMOTO MOCTHKOBOTO aTOMa, T. e.
B @-NIOJOXKeHHH (TPUU3OTIPONHIIAJIOMUHNUE MOHOMONEKYJIsipeH [14]2,
HO TaKe W B B-TIOJOXKEHUH OTHOCHTEJIBHO aToMa MeTasja. Pusnue-
CKMe ¥ XHMHYECKHe CBOMCTBA TPHH30GyTUNANIOMUHUS (ONBIT 4), H3-
BECTHBIE ellle 3a/0JIF0 JI0 ONpEAEJEHHs MOJEKYJAspPHOro Beca (CM.
pasnmen VII, ctp. 76), yKasnBajy Ha TO, UTO 3TO COEIMHEHHE MOMKET
00pa3oBLBATH aCCONHATH TOJBKO B KOHIlEHTPHPOBAHHLIX PACTBOPax
U TO He oyeHb MpoyHble *. MoJeKyJAPHO-CIEKTPOCKOMHYCCKHMHY HC-
Clle/IOBaHUSIMU 0GHAPYIKEHL B JKUIAKOM TPUH300YTHJIaMIOMHHHY 00e
$OpMH, 0AHAaKO mMpeuMyLiecTBeHHo MoHOMepHas [4]. Kpome tpuH3o-
OyTunamoMHHHS], HEACCOLMHPOBAHHEIMH SIBJSIIOTCS €Ll [1BA AJIOMH-
HUATpHaNKHUIA, HMEIOMUX aHAJOMHUHOE CTPOEHHE (BrMOYAs TAKNKE
Gosiee cusTbHO pa3BETBJEHHBLI TPHHEONeHTHJIaMOMHHHI). [lo-Bunn-

* Ha cna6yio octaTouHylo accouManHio YKasHBAIOT HOBeHIIHe KPHOCKOMHYe-
CKHe nsMepenns, mposeiernbie B. I1. Hefimanom KiaccHuecKHM MeTOAOM B OMK/O-
TeKcaxe,
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MOMY, MOXKHO CJHedaTb BbIBOZ, 4TO BCe AJIOMHUHHEATPHAJIKHAJIBL
C B-pa3BeTBJIEHHLIMH OCTATKAMHU SIBJAIOTCS MOHOMOJIEKYJISPHBIMU.

3. B snuteparype ecth HaHHBE O CYLIECTBOBAHMM COEMHEHHE
C KpaTHOCTBIO NOJIMMEpPU3ALNY, OTaAnyaoiefics ot 2.

Tax, (CHa),Alll [15] u (CHs)2AlOCHj; [16] TpuMephE, uto MoO-
¥KeT ObITh OOBSICHEHO CYILECTBOBAHRMEM COENMHEHHMH B LUKJIHUECKOR
¢opme (cm. GopMysBl), Tak Kak y AUHCHHLIX Ilenel Ha Korméx
ocTasaliuch Obl TPYINDL, CNOCOOHBle K acCouuanuM. Jiyis GOJLLUMH-
CTBa IMaJKUJNAJIOMUHUITHAPUIOB YCTanowieHa [2] B omamude oT
6opaHOB CKJIOHHOCTL K TpHMepu3anuu. Tak, iuu300yTHIANIOMUHUA-
THAPHI [0 CBOMM CBOfiCTBaM OJiMiKe He K TPHH300YTHAANUOMHMHUIO
a K JAPYTUM [UAaNKWIAJTIOMHEHATHAPHAAM, 4YTO ABASIETCS na.aneii:
UMM [10K43aTeILCTBOM TOIO, 4TO CKJIOHHOCTb K aCCOLHaniu Cylie-
CTBEHHO 3aBHCHT OT OKPYMXeHHsl MOCTHKOBOIO aToMa: p THAPRAAX
B MOCTHKE CTOSIT TOJIbKO «IYCTbie» BOAOPOXHble aTOMB

(C:la)z (CH,),
AL HyC LAl CH,
i NNy

(CH), Al AI(CHy), (CHy), Al AI(CH,),
- o

CH,

Bumecte ¢ tem O. Iltéiipens (em, crp. 103) wamesn, yro npu 100°
B (peHAHTPeHe KPATHOCTh ACCONMANMH [Jis KUM306YTUIATIOMUHHR-
raapuna, pasEasg ~2,4 (o0 [MH300KTHAAMIOMHEUArMApuna ~2,1),
ggg{:é :SZM.HM JHITUJIAJIOMHERATHAPHIA, ¥ KOTOPOTO Olla BCer/ia

S1tu cBOICTBA €lle siCHee BHIPAXKEHLI Y aNKOKCHAaNIOMMHUALHAI-
kuioB. To, 4TO OCHOBHYIO poJib WTpaer OKpPyXKE€HHe MOCTHKOBOTO
aToMa, TNOATBEPXKIACTCA TeM, YTO TPHMEpPOM fBJsieTcs He TONBKO
METOKCUAMMETHIIAJMIOMUHHAE (onblT 9), HO W COOTBETCTBYIOILce HH-
9TUAbHOe TpoM3BOHOe (onbiT 10), B TO BpeMsi KaK 3TOKCH- 0 GyTO-
KCHAMITANAMOMUHME (onbiThl 11 1 12) nuMepHEL

4. Ml3BecTHo, YTO MOC/Te BR/IOUEHHS] KHCJOPONA B MOJIEKyJy
AJIIOMUHUIIT DHASIKHJIA [PHCOSNHEEHHEe TaKHX NOHOPOB, KaK 5(up H
4MHHBI, HEBO3MOXHO, NI0TOMY UTO @JKOKCHUTPYIIA BCIAEACTBHE COYe-
TaHUSl MHIYKTHBHOTO M KOODAHHALMOHEOTO (ACHOPEOTIO) 9(1)(1)eKToé
[4] siBnsieTcsi Goslee CIILHBIM IOHOPOM, ueM MoJieKyaa 3¢upa. (7o
HCNOJL3YIOT NPH TaK Ha3bLIBAEMOM <«OTPellesIeHHH aKTHBHOCTHY
ctp. 30, a Takxe [5].) DTor (pakr mpH MOMeKyJsipHOH cnempocxo-,
nuy nposisasiercs: Bo enuseun OC-nornowenus 8 MK-cnektpax uam
B «XHMHYeCKOM C/IBHIe» B CHEKTPax IPOTOHHOTO pe3oHanca [4, 6].
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MuTepecHoil HIIIOCTPanyell 9THX BLIBOJIOB SIBJISIETCS COCLMHEHKE
(C2Hs) 2A10C,H40C:Hs (B—a’roxcnamnoxcn)-nusm.na.nroMHHHﬁ, no-
JyueHHOe N3 MOIOITHJIOBOrO 9Qupa STHIEHIJIMKONS H TPUITHIIAMIO-
MUHHA. B ero MoJjekyse HMeercsi JBa JOHOPHBLIX HOJOMXKEHHS.
BesieicTBHe TOTO JIOMOJIHERHE OKTeTa y aroMa aJIOMHHUSA MOrJo
GHTH OCYIIECTBJeHO JH60 3a CUCT BHYTPHMOJEKYJISIPHOTO HACKILLE-
yua npu nomomu rpynme OCpHs c 06pa30BaHueM [STHYIECHRHONO
KoJiblid, 60 auMepH3anueii uepes AJIKOKCUILHEIH KUCJIOPOA (aBTO-
KoMmekcoo6pasosanye). Haiinensei mosexkynspubiit Bec (13)
SCHO TIOKA3EIBAET, YTO HMeET MecTo BTOpOf cuyuad, HO JuMEpHOe
COeLMHEHHE B TAKOM CIydac MMeeT Ha KaXAylo JBOHHYI MOJEKY.y
nBe 5bHpHBIE TPYINb, K KOTOPHIM MOXKET NPHCOCIHHIATHLCIN € o0pa-
30BAHHCM HOPMAJIbHOH JIOHOPHO-ZKIENTOPHOM CBA3K, HAlpuMep
tpuaTHAaMoMuEni. Ecan TPUITUIIAJIOMUEMI I00aBJICH B NPABWIIL:
HOM MOJIAPHOM COOTHOLIeHHMH, TO B CJayHae TPOYHOH CBfI3H MOJIEKY-
JASIPHEIH BeC NOJKeH OLITh PaBeH 576. dakruuecKH H3MepeHus Aadi
Gojiee HM3KOe 3HAUEHHE, 3apHcAlee OT KOHUEHTPaIMH. 10 3Ha-
quT, 4TO HHPHHI KHCIOPOX B STHANIMKOJEBOM OCTaTKe ABJIETCH
Gonee cnabLIM [OHOPOM, ueM B OOBUEBIX 3(upax, Tak urto Npo-
JYKTH TPACOEJHHEHHs! CKJIOHKE K pacnajy Wim U3MeHeHue aup-
HOTO KHCJOPOAHOTO atomMa 3a cuer o6pasymoueiicst NOHOpHO-aKuel-
TopHOHA CBA3H (BO3HMKHOBEHWE Gosiee BLICOKOIO JAUIIOJBLHOTO MO-
MenTa [2, 5]) ocaiabnsier TEHIEHLUMIO K ACCOUMALMH UEPe3 alKoJcH-
rpynnsl.  EctecTBeRHO, MOXHO TnojaraTk, HTO o6a ¢akrtopa nei-
CTBYIOT OLHOBPEMEHRO.

111. UsMepeHns B cMeCX TPHMeTHJIAJIOMHHHSA
H TpUH300YTHAANOMHHHSA

Ha6aonenus;, CHENAHHLIE Ha CHCTEME TpUMeTHJIAMIOMUHIR —
TpuM300y THIANIOMUEHH  (PHC. 6), MHTEpecHH BO MHOIHX OTHOLIe-
gusx. Ecia B KpHoMeTpe B (eH30J BHOCHTB TPHH306YTHIAMOMHHHH
B pHE ABYX CJelylOUMX Apyr 3a Apyrom nopumi, T0o npu A06aB-
JICHHM TEepBOil Ha KPHOMETPHUCCKOH Kpueoil oCpasyercsi CHauaja
HeGoJBUION MUK npuMecefi A, mocie 4ero yCTaHaBIHBaeTCA TeMlile-
paTypHbIi ypOBeHb, COOTBETCTBYIOHIME 00UIEMY KOJMYECTBY TPHU3O0-
6ymunamomurnst B. Ilocse storo no6asasior TPHMETHIANIOMAHUH
NpuGJIH3UTENBHO B COOTHOLIEHHH Al(CHs)s : Al(u30-C4Hg)s = 1: 2.
XoTsl TpUMETHIAMIOMUHHH, KOHEYHO, He MOMKET COJAepHKaTh pearu-
PYIOIIEX ¢ META/JIOPTAKHYECKHMY COE/IMHEHUSIMH aKTHBHLIX npHMe-
cett (Hz0, Oz), BHauane HaGmi0aaeTCs peskuil CKauoK TEMICPATYphl
(P), koTOpHI Ha KpHBOR BO MHOro pas NpeBOCXOLMT IMK npuMe-
ceii (A). CnemopatesnbHo, 3[€Ch AEHCTBHTENHHO Ha6JsI0naeTcs BhI-
fefelne Tenaa, KOTopoe Jierko M3MepHTh B TAKOM Ke ycTpolicTse,
HO B OTCYTCTBHE JaEloi (asH.

Vike HecKoJbKo net Hasan Jlemkyan [17] oGpaTtua BEuManue Ha
T0, 4TO NPH CMELIMBARHH TPHMETHJANIOMHHUSA C TPUH300y THIJI)-
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MHHEHEM BBlfensercd Temio. 970 aano noson Llurnepy u coTpyanH-
Kam (cM. i, X, crp. 165) mpoeecTH awajorHio MeXny TpHMe-
THJAJNIOMUHUEM M XJOPHCTBIM aJIOMHEHEM, IIPH CMelNMBAHHH KOTO-
poro ¢ aJIOMHHHHTpHANKHAaMH HaOMonaeTcss mono6HOe SIBJERHE,
Ilpu pobasieEuu XJOPUCTOTO ANIOMHEHS NPOTEKAET PeaKisi

*  2AIR; 4 AICl; —» 3AIR,CL

INoatoMy pasorpeBaEMe npH CMelllelldM JBYX YKa3alllbX BBl aJi0-
MHHHATPHANKUJIIOB, HabmiojabBlieecs: JleMKynieM, CBHIETENLCTBYET O
npenMyliectBeHHoM oOpa3oBarun (u30-C4Hg)2A1(CHs). Ilpu nepe-
rouke JIeMKyJb NOJYuUHSI CHOBA TPUMETHUNANIOMUEUWH (NpEearoH) M
TPUH300YTHIIAJIOMUEUH,

A
1 1
K_) J’ o
1 =
“w ML (C,He)al, ——&
N | = [ 25 .{Iz Tg
P o & &
O S S &
T =
- g ____E P
_r ————J._ 'EI’ _i_* nb .
{ [ <
B 2
L
%s' éﬂ_&}Mﬂ ’IUMIJH:
! |

Puc. 6. PesyabraThl KpMOMETPUYECKHX HW3MepeHHH cMecel
TPHU300Y THIAMOMHHESL € TPUMETHNANOMUHUEM B GeH3ole.

KproMmerprueckas kpupas Ha puc. 6 B COOTBETCTBHM € paHee
NOoJy4eHHBIMH € MOMOIIBIO HE(ppPaKpacHoi cmeKTpockomuu [4] pe-
3yAbTATAMY, OKOHUATENbHO JO0KAIHBAaeT, 4TO MpOLECC TAKOro poja
JIeACTBHTENLHO HMeeT MecTo. TeMnepaTypHasi KpuBas fajiee MHET
He CTYNeHyaTo BHHE3 (NpH B3aHMHOH HHAH(PEPEHTHOCTH 06OMX Be-
LlecTB OHA JOJIKHA HaXOAHThesl okKojio B), a pacnomaraercs sma-
ypTeNbHO BEIE ropusorrasnd I. Ilpu satom HaGmopaeTrca He yBesw-
YeHMe YHCJA aCCONMHPOBAHHEIX uacTuL, a, HAao60poT (HeCMOTpsi Ha
No6aBKy Ipyroro BellecTBa), 3aMeThOoe ymembinerne. CoraacHo
YpaBHEHHIO:

-CHy.
4Al1 (430-C4Hg)s 41 (CHs), Al: " Al (CHp); —»
CHy " -
- .CHS-' .
~—> 3(u30-CyH), Al Al (u30-C,Hg),
e
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YHCJIO YACTHIL OJDKHO COKPAmlaThesi B OTHOWeHUH 5 : 3, eciin o6Men
AJKWIBHBIME pafiKajaMH MOJIHBI, ¥ yKe ONMH MCTHABHLIA OcTa-
TOK IPH AJIOMMEMH EHapsny ¢ AByMS H300yTHABRLIMM IPHBOAMT K
NOJIHOMY BOCCTAHOBJIEHHIO CRJOHHOCTH K accouuauud. Ilostomy
JI0OJDKHA MOSIBHTBHCA HOBasi ropuioHTtasab [l B KosauuecTBeHHOM OT-
HOIlleHHH 3TO He COBCeM TaK, IOCKOJBLKY pedb MueT 00 OpHeHTHpO-
BOYHOM ONbLITe, B KOTOPOM NpPHMEHSJNCH HEe OYeHb YHCTLIE BelllecTha
(W3BeCTHO, YTO na)Ke HE3HAUWTENIbHOE OKHC/EHHE O4YeHb OLIYTHMO
BCJIG/ICTBHE CKJIOEHOCTH METOKCHCOEIHHEeHMH K TPUMEpPHU3aLHH) U He
Bce TpeGopaHusi OLLMK BLINOJHEHH., JTO CTAHOBUTCH O0COOEHHO Ha-
TASAHBIM, eCld CPaBHMBATh pPaccMOTPEHHYIO Bbillle perHcTpamuoH-
Hy10 Kpusywo cMecu (I) ¢ kpusoi (2), mosyueEHo#l npu Nposejeruy
onbiTa, B KOTOPOM [MOCJE0BATENbHEO OLUIH BHeceEbl 4 NpoObl TpH-
ITUNANIOMUHH .

Onucarpblil BLile ONHIT (cM. puc. 6) ONHO3HauyHO JOKa3HBAET,
yto npennosioxenusi Llurnepa u corpymuukos  (cMm. ra. VII,
c1p. 94) o caMonmpoH3BOJBEOM OOMEHe aNKHJbHLIMK TPynnaMu Me-
XKy aMIOMHHHATPHAJKHIAMH NeHCTBUTENBHO BePHB M OOMeH mporte-
KaeT HCKIIOUMTENBHO OLICTpO. Peructpanyolliible Kpupbie He MO3BO-
AA10T OOHAPYKUTL HHMKAKHX MNOCHAENYIOLHX SIBJeHMH, CBA3AHHLIX C
K3MeHeHMeM upcia 4actull. HenocpencrseHHO nocje CMelleHMs H
GLICTPOro 3aTyXaHHs TeMIEpaTypHOro NOJbeMA, BHISBAHHOIO TEmJo-
TOH peakiuu ¥ [OCTHUTAIOUIEro NpHOJIH3NTENLHO 0,05°, noctHraercs
KOHeuHoe coctosiife. [Tofo6HLIH BHIBOJ [J151 aHANOrUYHOTO B3aMMO-
JeHAcTBUSA MeXAy TpuUHM3OOYTHNANIOMHHHEM W TPHITHJIAJIOMHHHEM
MoxeT OHIThb cAenaH KOCBEHHO M3 CchneKTpoB TNPOTOHHOTO pes3o-
HaHca [12].

OHAKO TAKOH ¥e ONBIT YKasbLiBaeT Ha TO, YTO B ONpeleseHHbIX
CMeCsiX JIBYyX AJIOMHEMATPHAJKHIOB B OCHOBHOM TNPHCYTCTBYIOT
cMelllaRELle aMmoOMHEHATPHankuinl. Ilpencrasnenus Lluraepa u ero
COTPYAHHKOB OCHOBLIBAJIMCH HA TOM, UTO CMellaHHLIe aJIOMUEUATPH-
AJKMJB! JIONHEL HAXOMUTECH B CMECH OJHOBpPEMEeHHO C TpeMs Jpy-
TUMH BO3MOXKHLIMM ¢opmamu (mapsiny ¢ ReAIR’ Takie elle
RAIR;, AlRs, AIR;). Onrako B paccMaTpHBaeMOM 37€Ch cnyyae (u
B IPYTHX NOAOGHBIX) KOHCTAHTLl paBHOBECHS TAaKOBLI, UTO Ompefie-
JIeHHBIE CMEILAHHBIE AJMIOMMHHUATPHAJNKUIBLl SBJSIOTCS NPEINOYTH-
TeSbubIMM. OueBHIHO, 3TOr0 MOXKHO 0XHUIATh B TeX CAy4Yasx, KOrka
B CMeLUAHHOM TPUANKWUJIAJIOMUHUM [PUCYTCTBYIOT HapsAAy ¢ CHJILHO
pasBeTBAEHHLIMH paiHKanaMyd HepasBeTBJeHHLIC, B oco0eHHocTH
MeTUJIbIBIA ocTaToK. [IpuCcyTCTBHSA yiKe OIHOrO TAKOr0 OCTatka Ha
1 aToM aJIOMMEHS AOCTATOYHO, YTOGHI MMOJHOCTHIO BOCCTAHOBHTH
CKJIOHHOCTh K ACCONMALMK: IBA Hepas3BeTBJEHHHIX ocTatka obecre-
yppaloT 06pa3oBaHHe MOCTHKA B IBOHHBIX Monekyaax. HaGmopnae-
MBI TemnioBol 3(PGheKT COOTBETCTBYET 5HepTHH 00pa3oBaHus JBYX
HOBBIX 1P MOCTHKOBLIX CBA3€H,

10 3ax. 2658.
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Ha cknoHEOCTL, K acCOLHAnM{ AMIOMHEMETPUAJNIKHIIOB 3HAYH-
TeJLHO MEHBIlEe BJMsieT POCT IeNH, YeM BBefleHHe pPa3BeTBACHHBIX
AMKHJBLELIX ocTaTkos. MonekynsipHile Beca ajllOMUHHMH-TPH-H-AJKH-
JIOB YKa3bLiBAWT HA TO, UTO (MmO KpaHHeil Mepe [0 KOHUeHTpaLHH
0,08 moab/4) B GEH30ABHEIX pacTBOpax lipeobaanaiT auMeph (CM.
crp. 139). Jlna cmecedl TaKuX amOMMHHATPUAJKUIOB, PABRO KakK H
JNs1 cCMecel pasiHYHbIX AJIOMUEHATPHAJIKWIIOB, CONEPKALINX TONBKO
pasBeTBJCHHLIE OCTATKH, JOJKHO ONpPABABIBATBCA YNOMAHYTUE
BLILIe, NOCTYJHpoBarHoe LluraepoM cocTosiBre nosHoro o6MeHa, npH
KOTOpPOM KOHCTaHTa paBHOBecHs mpuMepo pabna l. CyllecTsyer
MHeHHe, UTO MeTHJILHLI OCTATOK IO CPABHEHHIO C APYFMMH CIOCO0-
cTByeT 06pa3oBaHHI0 Hanbosiee NPOYHBIX MOCTHKOBBIX cBsizeft. Ilo-
3TOMY, ‘BEPOSITHO, PH COMETAHMH METHJILHBIX H H-aNKWIBHBLIX OCTaT-
KOB y aJIIOMMHHSI NeHCTBUTEJLHO MeTHJIbEbie pajaukaibl 06pasylor
6oJsiee TpPOYHEIE MOCTHKM, TOTJ@ KaK OpPH COYETAHHH METHJIBHOrO
octatka (uig BoOGIle H-aJKHABEOTO) € M300YTHJABHLIM WIH LPYTHUM
pasBeTBJEHHbBIM OCTATKOM 3TO TMpPEMMYIIECTBO, HaBepHOE, MeHee
spKo BhIpameHo. O BJIHMAHHY NPUMeCH TPHMETUIANIOMUHNS HA peak-
IHOHHYI0O CNOCOGHOCTH — TPHITUMANIOMHHHS  YKA3BLIBAIOT — OMNEBITH
Lurnepa u 3enns (ra. X); nawpste Kécrepa n bBpywo (cm.
ctp. 115) paror mpenctasnienne O BCJHYMHE KOHCTAHTHL PABHOBECHS
B CMCCAX ANIOMHHHE- ¥ OOpaJKHIOB C PasjHUHLIME AJKWH/ILHBIMH
0CTaTKaMH.

IV. Hsmepennst B TpHH30GyTHIANIOMHHMH Kak pacTBopHTene *

Bo BceX OOCYKJIEHHBIX BEIE ONHITAX B KAUECTBE PACTBOPUTENCH
NpUMEHSIOTCA TPaIHIUOHRbE GeH30J, N-KCHIoN, T. . pPACTBOPHTEIH,
KOTOpbie, COTVIACHO JIMTEPATYPHLIM NAHEBIM, HCIOJb30OBAJNH paHee B
cTafapTHEiX GeKMaHOBCKHX ammapataX. OpHako CrenaTh BHIBOMLI
H3 ONHCAHHEIX Jlajiee HCCJIeNOBAHHEH MOXKHO TOJILKO MPH IOCHEI0BA-
TeJIbHOM TIPOBELEHUH HOBOTO MeTofa.

OcyinecTelieHne 3TOTO MeToJla CTAHOBUTCA BO3MOXKHLIM TPH mpit-
MeHeHUH HecKOJIbKO HCOOLIYHOTO KPHOCKONMYECKOTO pacTBOpHTEsA—
TpunzoGyTHnamioMuHus. Annapar BekMana, KaK nOKashBalOT MHO-
rie Heyaaukble onerrsl Ulréfinens, 3nech COBepIIEHHO HENPHTOZeH.
PacteopyTess KPHCTAJIN3YeTCsi MeJIEHHO, W TOUKa 3aCTHIBAHUS
HeOCTATOYHO YeTKO Bhipamena. B 5ToM cayuae nepexon tenia Gaa-
rojaps 3aMe/UIeHHIO YCTAHOBJIERHs DABHOBECHH TeMNepaTyphl HA
noBePXHOCTH pasfiena (a3 CTOJMb MeUIEHHHIH, 4TO npu GeKMaHOB-
CKOM MeTojie npeoGaajiaer He CBA3AHHLIA C HMM ICPEX0] Temia me-

]y TEpMOMETPOM H OKpyaroimeidl cpenoil (OxmaguTeaLuas 6aug) -

[7]. Beuiy TOr0 HHKaKOe 4eTKOE, HE TOBOPS yXKe O BOCHPOH3BOMH-
_ MOM, YCTAaHOBJEHHE TEPMOMETPa Ha TeMIepaTypy [aBJieRHsl HEBO3-

* Hsmepenns nposefieHH B coTpyaumiectse co Ilrefinency,
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moxHo. [lpm nomomm apuabaTHdeckoift KpUOMETPHH HM3MepeHHs
yaaeTcs npoeecty cpasy xe. Tpun3oGyTUIAMIOMHHUN TJIABHTCS TIPH
-+3,8° T. €. nouTH TpK TOH Ke TeMIleparype, uto U GeH30JI; 3T0 MO-
aBOJISIET BHOCHUTE €70 B aNlapaTypy, He H3MEHsis1 HACTPOHKH MOCTHKA,

Kpnockonrueckasi KoHCTaHTa Oblia ompefiejieHa ¢ LHUKJOreKca-
HOM, H30UKTAHOM, GEH30JOM R YUC-TPOHC-TPAHC-IMKJIOLOAEKATpUe-
soM. Ee 3Hauenne cooreercrBenno 4,39 &+ 0,025 (6 usMmeperuii);
4,42+0,02 (6 usmepennii); 4,75+0,03 (8 namepcruit) u 4,70+0,09
(6 uamepenuit). HeobxoguMo OTMeTHTh, 4TO [iBe MOCAEANHe BeJH-
YHHLl 3aMeTHO OTJIHUAOTCA OT npeablayuux. HecMmoTps HA 31O He-
COBMNajieHHe, BhIUMCIEHo cpenHee suawvenwe 4,57 *+ 0,05. Bennuuna
se MMeeT aGCoJIIOTHOrO 3HAueHMsl, MOCKOALKY OHA HoAyueHa C yue-
TOM HONPABOK 11d HETOYLIOCTH M3MEPHTEJNLHOH anmapaTtypsl (HampH-
Mep, OTKJIOHERUS LIeHH [IeJIeHUsi rpagyca 3JeKTpoTepMoOMerpa H He-
TOYHOCTH U3SMEPEHHS KOJIMYeCTB OT KaJUOpORKH). 3To 3HaueHHe
COOTBETCTBYET YIENLHOH TemioTe MNJIaBJeEUsi TPpHU300yTHRAMIOMil-
HU4, paBHO npHGAH3HTENLHO 34 Kas/e.

[pennocklnky, Aenaloliie HHTEPECHEIMH H3MePeHHsi B 3TOM pac-
TBOpHTENIE, H3JoxkeHnl Llurmepom u cotpyamukamu B ra. VII Ha-
crosinero c6opurka (cM. crp. 76, 95). Ilpexkne Bcero oHM HOJMKHBI
pasbsCHHTL OBa BONPOCA, KOTOPble aBTOPaM MPULLIOCH pPelIUThb
g ceoux pabortax. [lepBhlil KacaeTcsi COCTOSIHHS AMaJIKHJAJIOMHHHI-
THAPH/IOE C PasBeTBJEHHLIMH OCTATKAMM B CMECH ¢ COOTBETCTBYIO-
UMY aMIOMUHUBTpHaaKunaMu. ABTOPH HMeNTH OCHOBAHHA JJsi
NpenfioNoKe s, YTO [OJKHA CYIIeCTBOBATL M3BECTHAsl TeHOEHIHS
K o6pasoBanuio cMcakHbix accoupatos tvna RoAIH - AlRs Ecan
5TO BEPHO, TO MUM3OOYTUNANIOMUEMHTHAPUA B TPHUH306YTHAAIIOMH-
HUH JI0JKEH VMeTh MOJEKYJSIpHBIH BeC HeacCOMUHpPOBAHHOLG COEMH-
HeHMs. DTO MOLTBepAWJIOCH H3MEpEHUAMH, KOTOPble [a/lH 3HAueHUe
MOJIeKYJISIPHOTO Beca, OJHM3KOe K BHUHCAEHEOMY mno (opMyJe
[147 = 6 (4); epruncaeno 142,2].

EcrectBeHRO, UTO 3T0 CHPaBEJJIHBO TOJBKO B YCJOBHSX OfHITA,
T. €. npuMepHo npu +3° 0 (KaK OGBIYHO B KPMOMETPHH) npu Gob-
11oM H36EITKE TPUHU30GYTHIAAMIOMHHYS. YCIOBHs uccnenopanufl [ur-
Jepa B COTPYAHHKOB OBLIM HEBIMH, T. e. TeMnepatypa okoio 100°
MeHBIIHH H30bITOK TPHITHJIAJIOMUENS ¥ HPUCYTCTBHE pasbaBHTessl.
Hx BHIBOA O CYIIECTBOBAHMM YKA3AHHLIX CMEIIAHEHIX acCOLUHATOB
MOHsSITEE M3 NPHBENEHHBIX HMHU apryMeHToB. MaMepenns apropa sToii
CTaTbH NOJIKHE! CJIYXMTH MOATBEpPIKAeHHeM BHIBoLOR Llursnepa c co-
TPYLHHKAMH, HECMOTPS HA HHBIE YCJOBHS.

ITOT BHBOL MOXKET 00BSACHHTHL [Apyroe HabJoJeHHe, CAeaasHOe
NpH nNeperoHke TpusTUNasioMuEus. [IpH HH3KHX TeMIeparypax
(20—35°) ¥ CHJILHO NMOHIIKEHHOM [ABJEHHH NPUCYTCTBYIOIMH THI-
pun coGHpalOT B KauecTBe NpearoHa, B TO BPEMs Kak JHpyrue uc-
cJieloBaTeNIM YCTAHOBHJIH, 4YTO Opu TCMNepartypax Beiire 100° na-
06opoT, rHAPHA COIEPIKUTCA B OCTATKe OT NeperoHKH, OueBHiHo,

10*
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NpH HU3KHX TEMIEPATYPAX YNPYrocth Mapa onpenensiercss CMellaH-
BLIMH THOPUARLIMH aCCOLKATAMH, KOTOPEE HMEIOT HAUMEHBLIIHHA MoO-
JNEKYJSPHLIN BeC H3 BCEX HMEIOIMXCH B CMECH MOJEKYJSPHBIX
eqnuun AbLRg, AlsR¢Hz m AlRs, AlRgH. HaoGopor, npu BHICOKHX
TeMnepatypax B NMaphbl NEPEXOANT MOHOMEPHH HeacCONHHPOBAHHBIN
TPUANKWIANIOMUEAE KAK BEIECTBO C HAMMEHBIUHM MOJEKYJsIPHBIM
BECOM JI0 TeX Nop, MokKa me GyjAeT AOCTUIHYTa TeMnepartypa, npu
KOTODOE paciuemisiorca Gosee nmpounsie cssizp Al—H—AL (cm. 3Ha-
qeHHe SHEpruM accoLmanuu ruapuna [2]).
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Puc. 7. PeayabTath KpHOMETPHUECKHX H3MEpEHHit
Al[CH,CH(CyH5) C,Hgl, B Tpun3oOyTHAamOMMHHH  KaK DacTBO-
putene. TemnoBoi nMk 3arpasHeHME B ToUke€ P OTCYTCTBYET.
Vcrauopaenre (a3oBOTo paBHOBECHS 3aMEJJICHHOE — 3aKPYTJIEHHBIE
YTAH, KOTOpble BHAlLI TaKkwe TpH fobaBke uHAM(GEepeHTHHX STa-

JIOHHEIX BEILECTB, HANpPHMEp HM300KTaHa,

BTOprM BOIPDOCOM ABJISIETCSH o6MeH anKWJbHLEIMH OCTaTKaMH.
Ecnu cMemiate n1Ba pa3anuHbIX, HEACCOUUHPOBAHHBIX TpuaJKujaaaro-
MHHHS, H3 KOTOPBIX OJMA CAYKHUT TAKXKe KPUOCKOIHYECKHM pacrso-
puTeJieM, TO BCACACTBHE YBEJIMYECHUA 06paBOBaHI/IH CMelIaHHBIX
aﬂIOMHHHﬁTpHaﬂKHHOB YHCJAO0 YacCTHIl MDoBLILIAETCS, T. €. MHHMBI i
MOJ]eKyJIHprIﬁ BeC CHMXKAeTCs KakK pas 1o OHHOﬁ TpETH HCTHHHOro
3HA4YEHHs, €CJH u30LITOK OOHOr0 M3 KOMIIOHEHTOB (pacrsopme.rm)
BEJINK

RyA' 4 2R;Al —> 3R;RAL

DTOT 3KCcnepHMEHT SIBNSIeTCS HATJSAJKLIM TOJNLKO B TOM chyvyae, KO-
raa o6a KOMNoOHeHTa MOHOMOJEKYJISIpHbL, TaK KaK B MPOTHBHOM CJIY-
yae rocJsie MeperpymniHpOBKE YHUCIO YACTHI, BCJAEACTBYE acCOUHalHu
YMEHBIIAETCA H COOTHOIUEHHS KOMIIOHEHTOB YCJOMEsOTCA. OnbiTH
NI0Ka3aJy cJefyionee:

a) Al[CH;CH (C;Hs)C4Hgls B TpunsoGyTHaanOMuHHH.

Haiineno 124,5 + 0,8 (17) ~1/3 MonekyJsipHOro Beca, BBHIUMC-
Jienroro no ¢opmyne (366,6).

6) Al(CgHis)s B Tpun300yTHNAJIOMHHHH.
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Hatfifeno 124,2 + 0,6 (11) ~!/; MonekynsiprOro Beca, BBIYNCIIEH-
poro no ¢Gopmyae (360,6). '

Papukan CgHys sinserca (cMm. crp. 140) ocrarkoM HEONEHTHJ/b-
noro Tuna CHyCRs. 710 ente o/iHO A0KAa3aTeALCTBO 0OMEHa ajKHJIb-
HBIMH panuKaiaMu.

YroGbl uMeTh TpeCTABJEHHE O BOCIPOH3BOJHMOCTH Pe3y/bTATOB
tTakux Hameperuii B Al(u30-C4Hg)s, mpHBenera 3anuch H3MepeHHIl
(1a6a. 2), a Takxe HX perucTpanus (puc. 7).

Tabaruya 2

Pe3yanTaThl KPHOMETPHYECKHX H3MepeHu# B Tpun306yTHAAMOMHHHH
KaK pacTBopHTeNe

Konuyectno| Koanuectso
Hccaenyemoe pemectso AT:)' P ai.’gl(:‘pn- Hccmilgfgy s A’Séé) VisMepennulit MOA. Bec
°C 2 |pcmecrsa, 2 '

Al (CH,CRy), 1,98 | 3445 | 0131 | 0,138 1255
(Cp. Ne 5 B T1aba. 1) 34,52 0218 | 0231 125
34,56 0,278 | 0,294 125
34,60 0,344 | 0,364 125
34,63 0,407 | 0,433 124

34,67 0470 | 0,498 1245

Cpennuii = 125103

AI[CH,CH(C,H;)C,Hls| 1,62 | 41,63 | 0083 | 0072 126,5
41,67 0,167 | 0,144 127

41,72 0246 | 0213 126,5
41,76 0,331 | 0,288 126

4180 | 0424 | 0,369 1255
41,85 0,508 | 0,444 125

41,89 0587 | 0514 1245

41,93 0,669 | 0.586 1245
41,98 0,754 | 0,657 125

42,02 0832 | 0,721 125,5

Cpenunit = 125,5+.0,7

a) AT, —mepeoxaaxnenne; KOAMYECTBo paCTBOpWTeIs C TOMpaskofl HAa XNamHylo 23y
(c TakuM K€ sHaYeHHEM, Kak Genson).

6 A)T—noﬂmxeuue TEMIepaTypH 3aMepaaHHd (I2MHBIE, KAK M KOJHYECTBA BELIECTBA, KyMy-
NATUBHbIE).
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Fnapa X

PEAKLIMU CBSA3EM AJIIOMMHHWM —
VIJIEPOJI C OJIEOUHAMU 1]

Luznep K., Teanepr ., Hozeas K., Xoavykonn 3.,
lnetidep H., 3626 M., Kpoaw B. [2]

Ziegler K, Gellert H, Zosel K, Holzkamp E., Schneider J,
S5ll M, Kroll W, Lieb. Ann. Chem., 629, 121, 1960

Iaetcsi 6oaee nofpo6roe ONUCAHKE B MPHHIHNE. yXKe H3BECTHOR
[3, 4] peakuuu npucoeiHHeHHs AMOMHHHATPHANKHIOB K O/lepuHaM.
B crathe paccMaTpHBAIOTCS CJe/lylolHe BONpoChl:

1. O6pasoparue BBHICUIMX AJIOMHHHATPHAJNKU/IOB U3 HU3IIAX Ty-
TeM MpUCOeNHHEHHA dTHeHa. Jlanbl yKasaHus 00 ONTHMAaJbEBIX YC-
JIOBHSIX peaKuuH, B TOM qHc/ie H Jyisi HEMpepBhIBHOTO METOAd, O IOo-
napaeHHH NOGOUHBIX peakuui (B oco6eHHOCTH peakKuHil BHTECHE-
HHS1), 2 TaKXKe BLIBEJICHO yPaBHEHHE pacrnpe/iesieHus o6pasyoLuxcs
npPONYKTOB PeaKiyH.

9.” BaauMoJlefiCcTBHe HCXONHBIX [POAYKTOB C ANIOMHHHHAJIKH-
JlaM¥, HMEIOIMMH HedeTHOe YHC/IO aToMOB yraepona. TpumMerunaJio-
MHEHE He cnocoGeH K CTYNeHYaToOMY NPHCOeIMHEHHIO STUJIEHA, TaK
KaK mepBHifi 3TaN NPOLecca NPHCOeHHEHH s (alCHs — AlC3H7) npo-
TekaeT AJS STOro CJHMIIKOM Mejijienro. B NMpHCYTCTBHH TPHMETHJ-
aJIOMHHHSI CKOPOCTh NpHCOeIMHEHUs NPYTUX aMIOMHHHATPHAJKH-
JoB K aTHieHy yMenbuiaercsi. OGcyxaaorcsl BO3MOKHDBIE oOBsICHC-
Husi STOro SIBJEEHA. TPHIPONHJIANIOMHHME JIETKO NpPHCOEAuHSAET
STHJEH, [PeBpallasich B BHCIUIME aNOMHEMATPUATIKAILL C HEYETHBIM
YHCAOM aTOMOB yTAepofia.

3. INepBble KMHETHUCCKHE H3MEPEHHsi CKOPOCTH NpHCoeNuHEHus
ANMOMHHHNTPAANKUIOB K STHAEHY NOKAa3bIBAKOT, 4TO OCHOBHOf CTa-
Jlell mpopecca sipJasfercss HCTHHHO 6uMoJsieKysipRad peakuus

R- al 4 C,H, —» RC;Hal,

B KOTOpOIi NPUEKMaeT Y4acTHe HCKJIOYATEIbHO MOHOMOJIEKYJIPHBIH
AIKHIAJTIOMAHES, a He acconuupoparnpie Mojekynbl (RsAl)s. Tak
KaK CKOpOCTb peakllud BLITECHEHHS

RCH,CH,al 4 C,;H, —> RCH=CH, +} C,H;al
onpepeJisieTcsi JHLIb MOHOMOJIEKYJIsiproil peaKumefi JUCCOLHAINH
RCH,CH,al —» RCH=CH, -+ ,alH",
T0 aJIOMEHHATPHATKHIb, COiepIKalllie PaAMKAb! Bbillle STHILHOTO,
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pearupyioT NpeHMYyLIECTBEHHO N0 THINY BBITECHEHHS IPH HH3KOM H
10 THNY AOCTPOMKH NMpPH BEICOKOM [IaBJIEHMH STHJEHA.

4. Ilpeepamiensie NpPOAYKTOB JOCTPOHKH B HACHLIIEHHBIE YrJe-
Bofoponsl (myTeM THUAPOJIH3A) U B OJiepMHB! (IyTeM BHITECHEHHS U
THIPOJN3a).

5. Peakuny ajmiOMHHHHTPHAJKHIOB C BHICIUMMH oJjebuHaMu (B
oco6eHEOCTY NpoNuJeHOM H a-oneduHamu). I'magkoe oGpasopaHue
NPOAYKTOB NPHCOeAMHEHHs] B 3TOM CJyyae HEBO3MOXKHO, TAK KakK 3a
KaxXJbiM aKTOM NPHCOeJHHEHMS HernocpPencTBEHHO ciefyer ObICTpoe
puiTecHenne. IlpennouTHtenpHoll peakncii siBasiercst O3TOMY mps-
Mas KaTaJHTUuecKasi AUMepH3anus

2RCH=CH, —» RCH,CH,C (R)=CHj.
IMponyxter npucoeaurerus 1:1 tuna RCH,CH;CH (R)CHsal o6pa-
3yIOTCSl JIHLIb KOCBEHHBIM IyTeM B HeOOJLIIOM KOJHUECTBE, olpene-
JISIeMOM YCJIOBHSIMH PaBHOBECHSI TIPH [JIMTENLHOM BPEMEHH peaklipH.

Ecan onedurbl H aJKWJAJIOMUEMH HMEIOT pasJMuHble YTJepojiHble
CKeJIeThl, TO HMEeT MeCTO PABHOBECHAs peaKius

RCH=CH, + R"CH,CH,al 7=> RCH,CH,al 4~ R"CH=CH,.

HckmouenueM siBasieTcsl JIHIID NnpHacoeAnHeHe TPHITUIAAJIIOMHUHUA

K a-OJ[e(bI/IHaM, TakK KaK B 3TOM c/iydae paBHOBeCHE CABHHYTO B CTO-~

POHY STHJIAJIOMHHHSL.
6. OmnpeneneHne NpUMEHHMOCTH mnpaesuna MapkoBHEKOBa (T. e.
o6pasopaHre NPOAYKTOB NpHCoeNHHeHus ¢ Al y mepBHYHBIX aTOMOB
C). Ilpn 180—200° o6pasyiorcsi NPOLYKTH N0 PeakU#H, He MOJUH-=
HAloLleiicss npaBuly MapKoBHMKOBa, C BBHIXOIOM OKOJIO 5%.

7. Tlpu npuMeHeHHH peaKIuil, OMUCAHEBIX B NYHKTE 5, K IHKJIN-
YeCKHM oJie¢pHHaM U 1, 2-AHaJKUIITH/IEHAM BEISICHUJIOCH, YTO OHH
HAYT TOJBLKO C HHKJOMEHTEHOM M IUKJIOOKTeHoM. Ilpm peakumsix
oJiepHHOB C TIPSAMOH LeNblo0 H UEeHTPaNbHOA NBOAHON CBA3BIO, UME0-
LIHX YMepeHHOe KOJIHUeCTBO aTOMOB YrJjlepofid, NPOUCXOAUT IpeHMy-
LIECTBEHHO IepeMellleHHe ABOHHON CBSI3H, KaTaju3upyeMoe aJiioMH-
BUHAOPraHUYECKVMHU COEIMHEHUAMH: [-OyTHJEH, NEHTeH-2, reKceH-3
pearupynot MelJleHHO, 06pasysi AMMepHl COOTBETCTBYIOLIHX a-H30Me-
poe. OcoGeHrocTH peakuuil osedHHOB ¢ O6IBLIMM UHCIAOM aTOMOB
yriepoza eile NoAPOGHO He H3YUEHBL

B o6sopueix crathsax [urnepa mna peds 0 TOM, UTO OTKpPHTOE
TPUALATHL OJIWH FOJl TOMY Ha3aj Ha npuMepe GyTajHeHa M aJKUib-
HBIX COelHHEeHMH IIeNOYELIX MeTaJuioB [B] M JokasaHHoe No3nHee
TaKKe IUIs1 3THieHa [6] mprcoeHEEHHe METAIANKHIIOB K oJiehHHaM
BO3MOMKHO Ji15 POM3BOJAHLIX NEPBHIX TPeX TPyNN NepHOAMYECKOf
cuctemel. Ilpd 5TOM ONTHMAJLEEIMH BO3MOMHOCTSIMH Pa3HOCTOPOH-
Hero npuMerenus o6najarT coefluHenns amomubust (3, 4, 7]

Pearyuu conzel! aromunuii—yanepod c¢ osedurnamtt 153

Korna amomMuHufiTprankuibl MpUCOEAMHSIIOTCS K oneduHaM, npo-
OYKTaMH peakUHH CHOBa SBJIAIOTCS aJIOMHHHHANKUIB. B GonbLums-
CTBe C/ydyaep NMEPBHUHBblE NPOAYKPH NPHCOEIMHEHHs BCE XKE HE CO-
XpaHgl0TCs, @ TOTYac € BCTYNAIOT B NOCJAENYIOHmHe peakuuu (B
0cOo6eHHOCTH B peaklupl oOMeHa WM BBITECHEHHs). DTH peakiHu
MOryT NPHBECTH K [1OJIHOMY HCYE3HOBEHHIO NEPBHUHBIX HPOAYKTOB
NPUCOE/IMHCHNS H pereHepalH¥ HCXOAHBIX aJIOMHHHHATPHAJKUJIOB,
Taxkue peakiun NPOTEKAIOT YaCTHYHO WM TOJHOCTHIO KATANHTHUE-
ckd [3, 4]. CoBeplueHHO raJIKO NPOTEKAIONME PEAKIHUH NPHCOENNHE-
HHA (CTeXHOMETpHYECKHe peaKluH) HaGMIOAaluCh JHINL B CJAEIYIO-
WMX CJAyYasx: NPH NpHCOeAuHeHHH AaJIOMHEMAAJKHMIOB K STHJCHY

R—al* + nC,H, —> R—(C;H,),—al

H npu o6pa3oBaHH HEONEHTHNAJNIOMHEHMST U3 TPUMETH/IANIOMUHES H
uszo0yTusnesa

(CH,), C=CH, + CHy—al —-» (CH;); C—CH,—al.

Heonerntunaniomunuio nocssitiena rai. XIV (cm. crp. 256), tax uro
3fech Oy/leT pacCMOTpPeHa JHILIL NepBasi M3 JABYX peaKLHi.

BBICIIME AMIOMUHUMTPHUAJIKHJIB U3 HUSLMIKX H STHJEHA
Peaxiust noctpoiixu

Ilo peakuMu AOCTPOAKH MOKHO NOJYYHTH H3 STHJEHA C MO-
MOIIBIO aJIOMHEHS H HEKOTODOrO KOJIHYecTBa Bonopoaa (eciu KoM-
6unnpoBate Al + 1,5H; + 3CgH, —> (CoHs)3Al) npaktuueckn Bee
nepBHuKEble aMH(AaTAUECKHe COEMHEHMS C OJWHHOH 1Enbio, HMelo-
Lye YEeTHoe YHCJO YIVIEPOJAHBIX aTOMOB (0 COeAMHEHHSIX C Heuer-
HLIM 4HCJIoM oM. cTp. 162), a TakiKe, ecTeCTBEHHO, BCe H-MapaduHLI
H, KaK Oyner noxasano, sce a-osedurnt. Ilo cpaBHeHHIO ¢ NpHMeHe-
HHeM Jutuiiankuiop [6], pearnpyionmx aHasorsyHeM ofpasom, nad-
HLIH MeTOA 3HA4YMTENbHO J[elleBjie, UTO SBJSETCS €ro NpeHMylle-
crooM. Onrako npuMeHerRHe €T0 OTPAHMYHBAETCS TeM, UTO Y a-pas-
BETBJIEHHBIX AJIOMHHHHAJKWIOB, KaK NpPaBHJIO, BMECTO HOCTPOHKH
HeNH NPOHCXOANT NPEHMYILIEeCTBEHHO BBITeCHeHHe OJedHHA, HaMpH-
Mep B cayuae ¢ TPHUH300yTHAAMOMHEHEM [3].

Peakuus [0CTpOHKH XapaxTepusyercsi HeJEM PSLIOM OCOGEHHO-
CTed, KOTophle HEOOXOAHMO 3HATh [Jsl YCNELIHOTO ee MpOBEIEHHs.

1. Jlaa peakumn tpeCyeTcsi Temmepartypa mopsinka 90—120° u
napjaerue sTuierHa He Huxe 80 ar. [Ipu Gojiee HUSKOM JaBjleHuH 1O-
ABAAOTCA oCJ0KHeHnn (cp. cTp. 159).

* al = 1[5 Al
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9. Peaknus NpOHCXOAMT JHIIb TOTAA, KOrla BCE TPH BAJEHTHO-
CTH AJIOMHHHSI 3aHSTHI yriepoaoM. DTo NpaBHJC He pacnpoctpa-
HsieTcsl Ha COeJIMHEHHs], Y KOTOpbIX O[IHA H3 CBSI3AHHEIX C aJIIOMHHUEM
rpynn npeacrasiaser coGoit BUHHJLHBIH, 3aMeLleHHB{ BUHWIBHBIA
AN 3Ke anKHHIJIBHBIA panukan. B 3ToM ciyyae peakuus C 3THAEHOM
Ee ujer (06 0co6oM NOJOKEHHH TPUMETHIANIOMUENA CM. CTP. 163).
B cooTeeTCrsHH ¢ TPaBUJIOM TaKHe BEUECTBA, KakK (CaHs) 2AICY,
(CoHs) :AIOR, CoHsAI(OR)2,  nofoGHble MM He BCTYNAKOT C STHJE-
HOM B peakuuio mpucoefiiHents. (O noCcTpofike TaKMX BEILECTB, Ka-
TaJH3HPOBAHHON AJIOMHHMATPHANKUIAMH, CM. pasjie XI, crp. 210).

3. C KOMIJIEKCHHIMM COEJHHEHMSIMH THIA Na[Al(CgHs)s] u
Na[Al (CgHs) sF] npucoennHeHne NPOUCXORUT 3HAYUTEJBHO TPYAHER,
yeM ¢ COGCTBEHHO 2 IOMHHRHTPHANKHIAMH.

4. Peakmuss pocta (HOCTPORKH) aJIOMHEMHANIKWJIOB HIET He
cauikom Gbictpo. IMpu 95—105° 1 80—90 ar 1 MOMb aMOMHHHK-
TpPHANKHIA B CPe/IHEM NpPHCOENMHsieT B Yac 1 Mosib STHIEHA. s
npeBpalleHusi 3 STHABHLIX pajukanaop B 3 OYTHABHBIX pajHKasa
TpeGyeTCs NpH STHX YCJOBHSIX OKOJIO 3 4ac., B 3 FeKCHJBHEIX pa-
AMKaJaa — 6 gac. u T. 1.

5. ITockonbKy NOBHIIEHHe TeMNepaTypsl BeAET K YBEIMUEHHIO
CKOPOCTH peaKIHH, BeCh XOJl PEaKUHH BH/IOM3MeHSeTCs. Tennota
peaKLuu, NPAKTHYECKH pABHAs TeIVioTe NOJHMepH3aUHn STH/EN
(okogqio 22 KKQA/MOAb), BHIIENAETCS BRE3ANHO, YTO NPHBOMMT K HeE-
paBHOMEPHOMY TNOBBIUEHHIO TeMnepaTypel. IIpH 3TOM NOABAAIOTCA
BCsIKHE OCJOMHEHHs M UacTO peaKiusi 3aKaHuMBaeTcs BCIBILIKOM,
COTPOBOKAAIOIIEHCS NOJHEIM pasJioxkeHHeM STHJEHA HA MeTaH, BO-
popon u yriepon. ITpefenpHLIME yCIOBUSMH JUISi B3PLIBA IPH OMNLI-
Tax B HeGoablTHX Ja6OpaTOPHBIX ABTOKJABAX SIBAAIOTCA: TeMmnepa-
typa 125° 1 pasnenne 125 ar (pnsi umcTOTO TPHITHAAMIOMHHMNS) .
ByAyT JiM 9TH ycJoBHS NpeJebELIMH sl KPYNHBIX PE4KTOpOB, He-
H3BecTHO. EcAH e HCXOAMTb H3 BLICUIMX aJIOMHHHATPHAJTKUIOB
WIn e pasGaBiasTh TPHITHNAMOMHHHA HACBHIIeHHLIM YIJIEBOA0PO-
JIOM, TO ONACHOCTh TAKOTO caMopasioxenns ymenbwaerca. Ipn ne-
npepHBHOM BeJleHHH mpoiecca B  GOJBLIMX MmacinTaax JIoJKeH
6bITh ObecrieueH HenmpepHIBHBLIA OTBOJ, TeIUIa IyTeM COOTBETCTBYIO-
1ero BLI6opa KOHCTPYKIMH DeaKTopa (NJIMHHBE TpyOuathlie peak-
Tophl, cM. crp. 187).

6. CriokoiiHoe CTylMeHuaToe NMPHCOCAHMHEHHE STH/IEHA B ONpene-
JIEHHBIX CJIyuasix NpepLIBaeTCss B pesysbrare peakliHl BBITECHEHMS,
nayuelt

R—(CH;—CH,),—al + C;H, T=> R—(CHy—CH,),_;,—CH=CHj +- C;Hgal

¢ poienenneM oJsepuua. Ecan Jlapjenne STHJAEHa JNOCTATOYHO BHI-
COKO — O BJHSIHMH OaBhellfisi peub OyJeT uATH AaJjpllle, — BJHsIHHE
sTOl ToGOUHOH peakLHH, KaK NPaBHJIO, He3HAUHTEJBHO. YncTthie
MPOJIYKThl PeaKiMy COJepKaT OKO0JO 0,1—0,2 mona ABOUHBIX CBSI-
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seft na 1 2, npuuem oseduHbl, collepxampecst B HUX, IPeACTABISOT
co6ofi a-onedHun ¢ npaMoi nenvio. Hano nosarats, 4T0 HX MOXKHO
yCTPaHHTL MyTEM IOMOJHHTENbHOH 06paboTKH HeGOMBIINM KOJIHYEe-
cTBOM AHajdKuJamoMurHiruapusa. Eciy e Bo BpeMsl CHHTe3a Npo-
Haolile]] NeperpeB WJH e TNPUCYTCTBOBAAX CJelLl KaTtaflnsartopa
(cM. HIDKe, DYHKT 7), conepxaHde oJedHHA yBeJHYHBAETCA —
onepuHBl MOryT TNPEBPATHTHCA B OCHOBHOH TPOAYKT, — TOria
ob6paaylorcss  mpeuMymlectsenno  I,1-ABy3aMelieRnble  STHJCHLI
R(R’)C=CH; nyfeM BTOpHYHON JHMepu3auuy a-OJedHHOB. INose-
JISIOTCH TaKiKe onedHHB! C [BOMHON CB3bi0 B cepeflHe LenH.

7. HanGonee akTUBHBIM KAaTaNH3aTOPOM pEaKUHH BBHITECHEHHH,
KaK yKe HeOHOKpaTHO yKasbiBajoch [8—10], siBnsiercss HHKeJab, B
0oCcOGEHHOCTH B KOJJIOHLANLHOM COCTOSIRMH. [IpHMeHeHHSi HHKeAs
MOXHO HM306exKaTh NPH NPOBCAGHHA PeakuUHH B ClNELHMajJbHLIX yCi1o-
BHAX; uUacTo (HO He BCerja) OTMEuaeTcsl yCHJeHHOe o6pasoBanue
oneduiia TaKXKe B IPHCYTCTBHE Iitesioud. Ecan B Tederre HEKOTOPOTO
BpeMeHH NpHMeHsollHiicss 3THseH o6pabaTeBaTh (c nespio NOJHOH
€ro0 OYHCTKH) pACINABIEHHBIM aMOMOTETPASTHIAHATPHEM, TO Ha-
Gaonaerca uayiuasi 6e3 BHAHMOH CHayala NPHYHHbI HHTEHCHBHAS
peakups o6pasopaHusi oneHHa, T. €. peakuys, oGpaTHas pearuHi
poctpoiikn. JloGapsia HeKoTOpoe KOJH9eCTBO JIMOTHJIAJIIOMHHHHA-
XJIOpHAA K aJIIOMUHHHTPHAJKHJY, TOTO OCJA0KHEHUs MOMKHO na0e-
xaTh. ONHAKO TOJBKO 3aMellieHHe He BHI3HIBAET M3MEHEHHsi CKOpO-
ctH peakuss. HeoOxoaumo yAaiuTh Cjefll LIEJIOYH. BosaMoxHO,
[1eJI0UL AefiCTBYET KOCBEHHO, PACTBOPAA CHEHB! TIKENLIX MeTaJIJIOB
MaTepHasia, U3 KOTOPOrO H3roToBJeH apToknas. C TpHAJIKHNAJIOMH-
HHEeM, CONEPHKAUIUM HEKOTOPOe KOJMYEeCTBO [WITHJIANIOMHHHIXJIO-
pHJa, B CTAJILHOM 4BTOKJaBe (XeJiaTelbHo, YTOOBI B HEM HHKOTAd
npex/e He MPOM3BOAWIOCH THAPHPOBAHHE C HHKeJEM B KauecTse Ka-
TanM3aTopa), KaK NpaBuiIo, YAAETCS NPOBECTH PEAKIHIO A0CTpPOHKH,
B 0co6eHHOCTH [PH BTOPOM—TpeTLeM NOBTOpPEHHH.

8. Ecny HcXoauThb M3 TPHITHJAANIOMHHMA M MOJIy4UaThb H3 HeEro
BLICIIHE AMIOMHHMATPHANKWAB, TO B NepBOM NpuOamxeHHH Oyner
CrpaBelJIMBO TIOJIOKEHHE, UTO BCE HMEIOIIHeCs! B PeaKIHOHHOH CMecH
cestan Al—C B Kawablii JaHEEBfi MOMeHT BpeéMeHH HMEIOT paBHYIO
RO3MOMKHOCTD NPHCOEIMHHUTLCS K HOBOH MoJeKyJe sThJeHa, J10 3Ha-
YT, YTO KOHCTAHTHI PaBHOBeCHs! GHMOJEKYJIAPHBIX peakuuil

H—(C,H,),—al 4- C;H, —> H—(C,H,)p, 1 —al

ONMHAKOBH AJIsl BCEX 3uauenyit n (Kkpome n = 0). Moryt 6bITbL He-
3HayuTeJbHble OTKJIOHEHHs OT 3TOro NpaBHJa, H, NO-BHIAMMOMY, OHH
nefcTBUTENLHO HMEIOT MecTo B Hauase psifa. O[HAKO HX MOXHO He
VUUTHIBATh. Pacnpesiesienrie npooyKTos peaklHH (ero Jierko onpeje-
JUTH HA OCHOBAHHH PE3YJbTAaTOB TOYHOH PasroHKH WJH rasoxpoma-
Torpahuueckoro aHajusa napaduHos, NOAyUeHHBIX MPH THAPOJH3E)
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COOTBETCTBYET C HEKOTOpbIM NpHOJHMKCHHEM MaTCMaTHiYeCKOMY BhI~+

paxkeHuIo
nP.e— "

X0 =

Aty ¢GopMyny MOXKHO BLIBECTH H3 TOJBKO YTO HNPHUBENEHHOro MNPHH-
[HNa He3aBHCHMOCTH KOHCTaHTBI CKOPOCTH peakuuy OT AJIHHLI LElH,
3llech 1 — 4uCJI0 MoJel 3THJIeHa, U3PACXOJ0BAEHOTO MO YPaBHEHHIO

R—al + nC,H, —» R—(C,H,),—al

Ha OJiMH KBHBaJeHT R—al, p — KoJnyecTBO MOJIEKyJl STHJIEHA B OT-

JeNLHBIX YTJIEPOJHBIX HENX, X, — MOJAAPHas AoJs leneil ¢ p npH-

COoefMHEHHLIMH MOJIEKYyJlaMKi 3THJieHa. Borpoch, cBf3anHbie ¢ 9THM,

paccmarpusaer Becnay B cne-

50 nyomiefl cTaTbe HACTOSIIETO
c6opHHKa (cM. cTp. 247).

Ilpumepb! nonoCHBIX pac-
npeaeneBuil aJs  pasaHuHbIX
3HayeHMii #, HATJIAIHO Xapak-
TEPU3YIOILE 3Ty 3aKOHOMep-
HOCTb, TIPHUBeleHH B TtalbJi. l.
C nomomipio 5Toft Ta6AHILL
MOXKHO JieTKO (B ciyuae Heo0-
XONMMOCTH [yTEM HHTEpPNoJsi-
0 IHU) TNOCTPOUTH KPHBYIO pac-

G 6 G Co Cn Cis Cs npefieJieHHa AJA NpakTHUeCKH

Anuna yenu !
OCOOCHHO BaXKHOTO  cJyyasi
Puc. 1. Pacnpeznenense no jimHe nenu 06pasoBanysi NpPOLYKTOB pe-
B HPOAYKTE peakiun aKUMH CcpeiHell BEeNHUMHBL

C;H; —al - 2,2C,H, > KpuBas  pacnpenenenus

> Coly — (CoH)ks—al  Gyror tem Gomee mosorod,

(nonyyeHo w3 napaQuHOB TruApOAMSOM). yey GOsblIe KOJHYECTBO MNpi-

Il —naitleHHee; [ — BHUHCACHHHE BeJMMHHEH. COeﬂHHeHHL[X MOJ]eKyJI STU-

) seHa. Ecim XOTAT CHHTEe3UpO-

BaTb NPOAYKT CO CPaBHUTENLHO Y3KHM JHaTla30HOM KOJHYECTBA

aToMoB YIVIEPOAA, PEKOMEHLYeTCsl, HACKOJLKO 3TO BO3MOIKHO, HC-

XORHUTh M3 KAKOTO-JIHGO BLICINErO0 TOMOJIOTA TPHATHJIAJIOMHEMSA, HA-

npuMep H3 TpH-H-OyTHIAMIOMHHMSI, DONYuUeHHOro M3 a-GyTHJEHa,

npuueM OyTHJIEeH OuyeHb JIeTKO MOXKeT GHTh NoJayueH JHMepH3alned
srunera (cp. nuxe, crp. 216 u 295).

CyulectByeT BO3MOXKHOCTh BECTH NOJOOHHIH CHHTE3 «aHTHCTATH-
CTHYECKH» ¢ MOMOILIBLI0 0Co6LIX mpHemos [8]. Iror sonpoc Gyper pac-
cMOTpeH NoApoOHO B ONHOR H3 AalbHEHIINX pabor (Cp. Takke
cTp. 227).

Ha puc. | npuBejcEo cpaBlieHHe 3KCNepHIMeHTANbHO HOJYUeHHOR
KpuBOil pacnpejeseHuss ¢ BbludcJeHHoH. Cosnanerne OKasanoch
Y/JAOBJIETBOPUTENbHBIM. HesHauuTeJblble OTK/AOHEHHS PacCMOTPERH]
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COBIIANAET C CyMMOit OKDYIACHHBIX BEAHYUH,
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s nyHxre 9. (KpuBble pasroHKH cMeceil YIJIeBOLOPOJIOB CM. PHC. 2,
ctp. 166.)

9. B cea3M €O CTATHCTHKON pacnpefiesieH¥si cjefyet CKasarhb, C
HEKOTOPLIM NPHOJMKEHHEM, UTO BO3MOKHOCTb 00pa30BaHus AlKHIIL-
HLIX PajiMKaJoB C BO3PACTAIOLINM YHCIOM aTOMOB yrJiepoja A0KHA
6LITh HECKOJbKO GOJblefl, 4eM MOMXKHO BBLIUMCIHTL 0O GOpMYyJe,
npuBellertoll B myrkre 8. Ecim nepeouerMBaTh 3HAYCHAE NAHHBIX
OJIHOTO OTIBITA, TO BCE e OYEBHJHO, 4TO MOKa3aHHoe Ha pHC. | pac-
npefieJieHye fefiCTBHTE/ILEO HMeeT OnpeliesieRRbIe OTKIIOHEH ST B 9TOM
Hanp aBJEHHH.

MoxkHo cKasarb cienyrontee: B ra. V. (cTp. 46) Lluryiep Bmecte
¢ Kécrepom, Jlemkynem u PafinepToM MNOKa3aJu, YTO CKJOHHOCTH
ANOMHHHATPHAJKHAOB K 06Pa30BaHHMI0 KOMILIEKCHBIX COEJMHEHHH
yMeHbIIAeTCsi C yDeJIHUEHHEM KOJHUeCTBA aTOMOB YIJepona B ai-
KuABHBIX pajgvkanax. Oco6eHHO SICHO 3TO NPOSIBHJIOCH AAsl KOM-
naekcubix coequnenuft ¢ NaF 1 KCL

Acconpanns aJIOMHHURTpHANKHAOB ¢ o0pasoBaHHeM JAHMEpOB,
N0 CyHeCTBY, ABJISAETCS NPOLECCOM, POACTBEHHBIM NpPOUECCY o6pa-
30BaHUs ABTOKOMINIEKCOB. i

Onpesenerusi MONEKYIAPHLIX BECOB PA3NHYHBIX AJIIOMHHUHATPH-
ANKHIOB TIOKA3aJH, UTO CTENeHb AMCCOLHANMH (Y4TO MOXKHO [OKa-
3aTb NpH BHICOKOH TEMIeparype) yMEHbIIaercsi C yBeJHYEHHeM
JUTHHB! Henu aJKuabHoro pajaukana. Ilocaesnne nccnenoBanns Heii-
maHa (Mionbxelim — Pyp, yacTroe cooOllieHne) MOATBEPAMIH 3TO.

Jlajnee yCTaHOBJIEHO, YTO HCTHHELIE MOHOMCpIbE aJIOMUHHHTDH-
aJIKHILl CrocOGCTBYIOT peakimn Roctpoiikd [7]; stoT Bompoc Oyaer
enle pacCMOTPEH HHIKe.

TakuM o6pa3oM, OKasplBaeTcsl, UTO B TPHAJKHJIBHLIX COelHHE-
HMSX AJIOMHHHS, HAXOAAIIMXCA B MOHOMEPHOH peaKnMOHHOCHOCOG-
nofi Qopme, 66abwas 4yacTe cpsagelt Al—C, Xak npasuno, NpHxo-
gutcss ma rpynmsl (CoHg),yp. CoHy » menbas —mua  rpynnbt
(C,Hy),» CHz. 32 cuer oOMena ajkH/BULIX Pynn 5To pasnmuke
JIOJIKHO CTIAJMTLCH, TaK KaK B IPOAYKTAX CHHTe3a MHIMBHIYaJb-
Hhle AMIOMUHHETPHANKHABL C TPeMsl OfINHAKOBLIMY aJKHJIAMH MOYTH
BOBCE He NPUCYTCTBYIOT. PasMuls B CKIOHEOCTH K ACCOLHAIMA, KO-
TOpbie MOrYT OLITH 3HAUMTEJBHBIMH, MEXIy Al(CoHs)s u Al(CsHir)s,
CTAHOBSITCS HAMHOTO MEHblle B cMcCH nocle o0MeHa anKHIAbHEIMH
rpymnamu. Ecan aToM amroMHEHs CBSI32H OLHOBPEMEHHO C CgH,; 1
C.,Hs, TO 3THABHLIE pagMKanel yale (ueM B TPUITHIAMIOMHMHHH),
OKTHJIbHLIE — peXXe (ueM B TPHOKTHJIANIOMHEMH) BXOIST B COCTaB
HEAaCCOLHHPOBAHHLIX MOJIEKYJ AMIOMHUHARTPHAIKHIA, UTO NOBLIUAET
LAY JKe CHIDKAET PeaKLHMOHHYIO crnocoGHOCTD. JIOJNKHO COXpaHATHCHA
JIHIIb HEKOTOPOE CTATHCTHUECKOE NPEBOCXOACTBO BBICLIMX TNpPONLyK-
ToB peakuyH. DTOT BOIPOC 3ACHyXKHBAET AAJbHEHIIET0 paccMoTpe-

uus, yTo H OYAET elle CAEIaHo,

Pearyuu censeil anromunuil—yarepod ¢ oreuramu 159

10. Flpn HM3KOM NaBJeHHA 3THJIEHA HOCTPOHKY HM3MIUX AJIOMH-
HUAANKUJOB [0 BEICIIMX NPOBCCTH YCHEUIHO He yjaercsi. 2710 OLlIo
3aMeUEHO, KOT/la NHITAJHCh NYTeM IPOCTOTO BCTPSAXHMBAHHS ANMIOMH-
HMATPHAJIKHJIOB € 3THJEROM NpH nasnenuu | ar u teMneparype 100°
HU3MEePHUTh CKOPOCTh mpucoenvHeHns. Bosbd Hagan taxkde OnNHTH
B Mecrutyte no uccnenosanumio yras uM. Makca [lnakka cHagana
C TPUSTHJIANIOMUHEEM, a 3&1b (OJHE H3 aBTOPOB JaHHOH TJIaBH)
NpONOJIKKI ee B 60ab1IeM Maclitabe. IMu Gbliio HafileHO NpaBHIb~
HOe 3HaYeHHe BEJMYMHEI CKOPOCTH NOTJIONIEHUS 3THJIEHA TOPSiiKa
20 mmosvfuac ra 1 Mone TpusTHAAamOMEBHS Tipu 110,5°.

Ecav npuuATL, B nepBoM NpHOIHIKEHHH CKOPOCTb aGCOpPOHHH
NpONOPHHORANBLHON Aasienuio, To Jis 100 ar cKopocTh NOTJMOLER Hst
srusena OyseT paBHa 2 mosvfsac Ha | MOJb TPUITHNATIOMHEHS;
3TO BIOJHE COOTBeTCTByeT ToMy, uto npu 95—105° u 80—90 ar
~1 Moapb 3THJIEHA NPHCOENHHSAETCS K | MOJIO TPHITHIIAIOMHUHHS
B uac. CyrefiyeT 3aMeTHTb, UTO PeAKIMsI TP TIOCTOSIHHOM AABJIEHHH
sTHyieHa (B nepsoM NpHOJMIKEHHH) NOJKHA HMETb HYJEBOH IOpsi-
JIOK, TaK KakK ofuiee uucio pearupyiomux ceadeit Al—C ocraercs
HOCTOSIHHBIM. ABTOpaMu cTatb ObLIO MaMepeRo (npu 1 ar) suis
HayalbHOe TOTJIOLIERHe, T. €. PaboTy mPOBOLMJM NPH YCIOBHSX,
KOTZl2 MOXKHO OBLIO HE YUHTHIBAThH PEAKIHH yike 00pa30BABIIHXCS
OyTHIBHLIX PagHKaloB

Ecay 310T MeTOn mepeHecTH Ha TPUIIPONMIAMIOMUHHEA K TPuH-H-Oy-
TUJIATIOMBHEH, TO CKOPOCTH NOFJOLIERHsAA, KOTOPas B HauaJse OnbTa
odeHb 6JIH3Ka K CKOPOCTH NOTVIOILEHHS] IS TPHITUIANIOMHHHS, GBi-
CTPO YMEHBILIAETCS H NOIJIOLleHHe MPaKTHYeCKH BCKOpe BOBCE mpe-
KpalllaeTcsi. B aToM cisywae ra3oBoe mpOCTPaHCTBO HAJl MHAKOCTLIO
OKa3LIBAETCS 3ANOJIHEHHBIM NPOMHIEHOM HJH a-GyTHIEHOM. DT0 3HA-
9HT, 4TO B 3THX ONBITAX OCHOBHOe 3HAueHHe HMeeT peaKuHs BHITeC-
HeHus1 _

C;H;—al 4 C,H, —> C;Hg 4 C,Hg—al
H
CH;—al  C;H, —» C,Hg | C,Hy—al.

Peur uaer o cucreMax, COBeplLIEHHO He COLEPKAIIHX COKATANH3A~
Topa ¥. B npHCYTCTBHH HEKOTOPOTO KOJNWYECTBA AMANKHUJIATIOMUHUI-
XJIOPHAA Pe3yJibTaTH OCTAIOTCH TAKHMH XKe,

Ecan 3TH onbiTHl APOBOLHTL € BHICIIMM AJIOMHHUHTPHAJKHIOM
(HanpuMep, TPHUACLHIAMOMHMEHEM), TO BHIAECACHHMLIA onedHH HOJ-
JKEeH OCTABAThCS PACTBOPEHHLIM B XHAKOH (hase H TOrja Horjolle-
HHe 3TUJIEHa He MpeKpallaercsl TaKk GLICTPO [OC/e Hauasa PeakuHu.
Ecnn B Havane peakuu# OTGHPATL npo6ul M ONPENesSTh B HAX Mes
TOAOM HH(pPAKPACHOH CMNEKTPOCKONMH COAEpNKARHe oJeduHa, TO

* Tak KaKk aNIOMHHMITPMAJKWIH CAMHM MOTYT AefACTBORATE KAK AKTHBHBIE

KaTanu3aTtophl, TO TaKue BelllecTBa, KakK HHKEJb, YCKOpPAIOUME BLITCCHCHHE, Ha«
SHBAIOT COKaTaNIH3aTOpaMH,
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MOXKHO HAHTH, UYTO B PEaKIHH 3aMelleHHUs yuacTBYeT HECKO/bKO
GoJibIIee KOJHUECTBO BEIIECTBA, 4eM B PeaKlM¥ AOCTPOHKH, B TO
BpeMs Kak nosiHee HaGmopaercsi o6paTHOe siBJIEHHE. Bce s1H Ha-
GmopeHMsi GBIM CHENAHHI B TO BpeMs, KOTaa elie He OLLJIO BHISIC-
HeHO 3HAUeHHe CAMOTPOM3BOJILHOTO pacnaja ajJiOMHHHHTPHAJIKHNIOB
HA NHANKHNANIOMUEHATHAPHALI H oJNIe(pHHbl KaK peakiMH, olpene-
nsioniefi CKOPOCTh peakLyH BbITeCHeHusi (CM. BbILE, CTP. 78). Ilo-
3TOMY npeajiaraeMoe Huxe OGBACHEHHE Ha60AeHui npyuBeJo BIED-
BHle K TIPABHJBLHOMY INOHMMAHHMIO 3THX MPOLECCOB.

Kaxnpifi TpHANKHMAaMIOMMHMH pacnajfaercsi B TeueHHe HEKOTO-
pOro BpEMEHH C OTPE/EJEHHOH CKOPOCTBIO Ha NUANKHIAJTIOMHENH-
THAPHA H oOneHH (A —); ecam sTOro OCLIYHO He 3aMeuaiorT, TO
TOJLKO NOTOMY, 4TO o6paTHasi peakuua (A «—) HAeT ropasuo 6Lic-
Tpee M TNOSTOMY [MOJIOXKeHHE PaBHOBECHs! CIBHHYTO He B CTOpOHY
rappuga (cp. crp. 162). B npHCYTCTBHH 3THJIEHA TNPOHCXOJHT ellle
peaknis (B)

(A) (CHypy1)s Al = (CrHont )2 AlH + C,H,,,
(B) (CpHypt1)z AlH 4 CHy —> (CpHons1)e AICHs.

(A) — onpencasieT ckopocth; (B) — npoxojuT mpH yCJIOBHSX OMNbITA,
T. €. y3Ke npu | ar naBneHus STMIIEHA, OYeHDb GLICTPO.

Fcan BbiejeHHbA onedUH JeTyd, OH NONajaer B rasoeoe 1po-
CTpaHCTBO, Pa3GaBisieT 3THJACH M B  KOHIE KOHRIOB HaKalJHBaeICs
B TAKOM KOJMUECTBe, YTO PEeakUHOHHHIH cOCy[l NpakTHYeCKH He CO-
nepxut Gosiee HTHJISHA. DTUJIEH MeJUIEHHO nubdyHIHPYET No TOH-
KOl COeIMHHTEJBLROH Tpy6GKe B ra3oByio 610peTKy.

FEcay e BbITeCHEHHBIE oJjehHH (Kak, HAnpHMep, JeHeH) XHA-
Kuii, TO BCKOpe OH HaKaIJIMBaeTcsi B JKHAKoH dase B Takofl KOH-
LEHTPANHH, KOTOPAs MOXKeT CTaTh 3HAUMTEJbHO CoJblIed, yem KOH-
HEeHTpalus pacTBopeHHOro srwiena. I1pu 9THX YCnOBHSX peakuns
A ) «konkypupyer c peaxuuedi (B), uTo J0JKHO NpHBECTH
K YMEHBLICHHIO PeaKiul BHITECHCRHS.

Fci K TPUIENHJISJIIOMHHHIO C CaMOoro Hauana noGaButh a-Je-
II€H, TO TPeMMYLIECTBEHHOr0 BBITECHEHHSl B Hayasie onbiTa He Ha-
6monaercs. [IpH vaaduuu B cMecH 9% JieeHa pacxonyemele Ha J0-
CTPOHKY M HA BhITCCHEHHE KOJMYECTBA 3THJIeHa HaXORATCA B COOT-
nowensu 2,4:1; npu 18% nerena —s cootrHomenun 3,5: 1.

Joctpoiika siBjsieTcsi, OUEBHIHO, YHCTO 6rMONeKyJIAPHON peak-
mucii. KonruecTso, IpOpearuposaBliee B efIHHHUIY BpeMeHH, 0JXKHO
6LITH N03TOMY TNpPONOPLUOHAJBHO JaBJEHHIO STHaena (H3-3a Hewje-
aNbHOTO TOBeJIeHNs STHJIeHa JUIIb B nepsoM npubmikennd). Ha-
pJeHHEe STHJIEHA He OKA3LBACT HMKAKOTO BAMSHHS HA PEaKIMIO CaMo-
NPOM3BOJILHOTO pacmaja  aJIOMHHHIITPHANKHIOB, OMNpPEeNeasionlyio
CKOpPOCTb BLITCHEHHsl. Il03TOMy, TaK KaK CKOPOCTh BLITECHEHMS
NPAKTHUECKH BCETA NOCTOSHHA, MPH YBEAHYHBAIOIIEMCH AaBJIEHHH
STHJIEHA <JOCTPOiiRay HauyMHaeT nNpeoGnanaTp Haj, BbITECHEHHEM.
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JleHCTBUTENLHO, 3TO HMEET MECTO, KaK NOKA3BIBAET CJeyrniee Co-
nocraBJsienue (tabsn. 2).
Ta6auya 2
Tpugewnaamomunuii |- sTuneR

Peakunn ﬂOCTpOﬂKP[ H BHITECHEHHSt B 3aBHCHMOCTH OT JiaBJCHUSR
9THJICHA

Homep Teumnepatyra, | Maenenue, CooThourenHe peaxnui
°C

OiTbiTa am AOCTPOMKA K BhITECHeHHe
1a) 115 1 0,25:1 (B nauane peakiHH)
7:3 (B TeueHHE PEAKIHH)
29 100—105 20 9:1
32 96—98 60 30:1
4 100—1100 ] 1006 | 50—100:1

D Omarm 1-3 npoBoRHANCL TIO onMHaKopofi Meroanke. Temnepatypy ¢ moBHuIeAHeM RaBiée
IME  STHJAEH HECKGABKO TOHMKAAH, WUTOOH WACTHYHO KOMIEHCHPOBATE CHJDHOR YBEJHUEeHHE
CKOPOCTH FAOTJAOLICHHS ¢ YBENHYEHHCM AaB/eHHs.

Lanusle B34Thl H3 UPEIIAPATHBHHIX OIEITOB.

Otcioa MOXKHO BBLIBECTH ApABHIO, UTO He cojepKalive ojedpu-
HOB BLICLIME AJIOMUHMAAaNKUJIBI MOTYT GHITH NOAYYeHL H3 HH3INHX
TONBKO NpH BHICOKOM JaRJ€HHH 3TuneHa. [lpuMencuhe 3Toro mpa-
BHJIA OrpAHHYKBAETCS (DAKTOPAMH, H3JOMKEHRBIMH Bhllle (CM.
crp. 154, nymrr 5). ep.enme 2runeHa 100 ar sipnsercs ontu-
MaJIbHBIM.

Ha ocrOBaHWM CpaBHeHHS] KHHETHUECKHX JAHHBIX OTAENbHBIX
YUCTHX AJIOMHEHEANKUIOB 0O OTHOIUEHHIO K 3THJEHY MOXKEO cne-
NaTh BLIBOM, YT0 KaK NPH BLICOKOM, TaK M IpPH HH3KOM [aBJeHHM
3THEeHa, HO B MNPHCYTCTBHH 2OC1ATGYHOTO KOAMYECTBA COOTBET-
CTEYIOLIETO a-unepHHa U N0 BO3MOMKHOCTH JHIUb Ha HaYaJubHOf cTa-
IHH PeaKiMH MOXKHO NOJNYYHTh TOUHBIE 3HAYeHHsi KOHCTAHT CKOPO-
CTH peaknud. [IpOM3BONMTL TaKHe ONLITH CJEAYET, TAK KakK OHH JI0-
BOJIbHO HETEPECHHEl B CBA3H C 3ajaueli, pacCMOTpeHHO# B nyHkTe 9,
crp. 158. MMerompuiics B HacToslllee BPeMsl He OYeHb TOUHBIA IH~
pOBOfl MatepHaJ aeT CKOpee OPHEHTHPOBOYHOE NPeACTABIEHHE U He
No3BOJsIeT CAeaath ellle SICHOTO BLIBOAA O CYMIECTBYIOMIMX BaKOHO-
MepHOCTAX.

C oAHOil CTOPOHEI, B MPHBENEHEEIX B Ta6s. 2 NaHHLIX ONLITOB HO
peakuns JOCTPOHKH IS UHCTOTO TPHIEHMJIANIOMHHHS NOTJIOLIEHHE
strsieHa npu 60 ar 1 96—98° pocturano 1400 mmonsfuac Ha 1 MOJIB
AlRs. Jlas tpustuaamomurus npu 100° u 90 ar moraouleHHe STH-
neua coctasisier ~ 1000 mmossfuac Ha 1 moms AlIRs. Ilpu 60 ar
CKoOpocTh TorJomieHusi 6yaer jocturath 600 mmosbfyac Ha 1 Mojb
AlR;. Benuunysl ckopoctd norsouenns sTiiena aaa Al(CgHs)s u

11 3ak 2658.
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Al(CioHgz1) 3 HACTONBLKO OTJIMUAIOTCST APYr OT ApYyra, UTO B 3TOM pas-
NUUHW MOXHO YBHIETh GOJbIIe, YeM TOJBKO CJydyaliHoe DaCXOMKjie-
HYe JAHHHX [BYX 3KCHePHMEHTOB, MOCTABJCHHLIX IPH YCJIOBHUSIX, HE
COBCEM CPaBHHMBIX.

C ppyrofi CTOpOHEL, B ONEITaX NpH AaBJEHHH 5THaeHa B | ar
es10 0O6CTOHT Tak, Kak OyATO HET HHKAKOi pazHHubl MeXJy ABYyMs
PasIHYBEIME COeHHEHHSIMH aioMuHus. Tpuieunnamomuanil + 18%
JlellcHa norJoinaet 3THJaena npu 115° u 1 ar 38 mmoav/uac Ha 1 MoJib
AlRs, u3 Kotopeix 22,49% >THJEHA NPHXOLUTCS Ha BBITCCHCHHE H,
cJeloBaTeNbLHO, 77,69 Ha HOCTpO#KY, T. e. 29,5 moav/4ac na 1 mosp
AlR;. Jlna TpusTHIANIOMHHES COOTBETCTBYIOIIAs BeJHUKHHA papBHa
20 mmoasfuac va 1 monp AlRz npu 110°. Ith nBe mUGPH C yueTOM
PasHHIE TeMIepaTypbl B 5° COBNAgaloT YAOBJETBOPHTEJBHO. Jlist
TOUHOTO pellieHHs BOmpoca CJefyeT HaMepuTh NOrJOLIEeHHe 3THJICHa
AHAMBHYaJbHEIMH aJIOMHHEATPHAJKHIAMA € Pas/IHUHLIMH pajHKa-
JIaM¥ NP1 OYeHb MaJioll CTeleHH MPCBpalleHHs.

11. B Xoze ynoMsSHYTOro HCCJAEAOBAHUS OLLIM MOCTABJEHB! TAK-
We ONETH O BBLICHEHWIO BJHSIHHSA Ppa3baBleHHd aJIOMHHKHa!1-
KHJIOB HEIH((EPEHTHEIMH PacTBOPHTENAMH Ha CKOPOCTb IOFJIOILE-
Hug 3THseHa. lIpopenadHele OPHEHTHPOBOUHBIE OIBITH MOKa3aJH
COBepLIEHHO SICHO *, uTO CKOPOCTDb TIOrIOLIeNHs 3Tusena (1 ar) Tpu-
HTHA2TIOMHEHEM Ha | MOJIb AJIOMHHHEBOTO COEMHEHHS CHIIBHO YBe-
JiMuHBaercd ¢ pasz6aBnenueM. XoTd npesiesibl OLHG0OK ONBEITOB 371eCh
JIOBOJIbHO GOJIbIIIHE, BCE K€ MOMKHO CIENaTh BHIBOJI, YTO 5TO YBeJH-
YeHHe NPONOPUHOHAJBLHO KBAIDATHOMY KOPHIO H3 pa3baBseHH.
Ilpu pas6asaetnu ot v = 0,25 go v = 1,35 (1 : 5,4) ckopocTs norJo-
IlleHHsl 3THIeHa Boapocaa oT 19,2 mmoav/uac na 1 moms Al(CoHs)s
1o 435 mmoas/uac Ha 1 Moab Al(CoHs)s (1:2,27; V5,4 = 2,3).
Ilpr pasGasnenun ot v=0,187 po v =0375 (1:2), 1. e. or
17,4 mmoasvfuac wa 1 monp Al(CeHs)s no 24 mmoasfuac va 1 mone
Al(CoHs)s (1:1,38). IlpoBenenvie usMepeHuil NMpH BHICOKHX CTere-
HAX pasGaBsiesns TPeGyeT HOBOJIBIO GOMBLIOH TOArOTOBKH.

C aHaJOTrMUHEIM BJHSHHEM pa36aB/ieHHS Ha KOHCTAaHTHl peaklui
CTOJKHYJHCH HefaeHo Busbke w1 Miossiep mpH H3YYEHHH KHHETHKH
peaKuuy NpHCoeJHHe ! NHAJIKHIAMIOMARHATHAPHIOB K alleTH/IEHY.,

OCOBEHHOCTH PEAKHMH AJIIOMMHUATPHAJIKHJIOB,
UMEIOIHUX HEYETHOE YHCJIO ATOMORBR YIJIEPOIA, C 3THJIEHOM

Jlns mpucoefuHenus aTIOMEHHHTPHANKHIIOB K STHJIEHY He BaXKHO,
HUMeIOT JM aJKHJIbHEE PajHKajibl YeTHOe HJIH HeueTHoe YHCJI0 aTo-

* [Tpu weGospbtuoM pas6aBienun npumepuo ¢ = 0,15 (KoHuEHTpHpOBAHHBLIE
tpusTunamomunrii) uw v =025 (4 ofbema TpusTHNAmMOMHHHS + 3 o06beMa
pasGaekTelNs) BILSIHHE H3MEHEHWS DAacTHOPHTRNs CTaHOBHICS saMerHHM. Kak
CJe[CTBHE 5TOrO, TOLJIOLIEHHe HAa MOJb AJIOMHHHIOPFaHMYECKOrO COe/\MHEHHS
©CTACTCS NOYTH OAHHAKOBBEIM.
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MoB yraepoja. JIHWbL B ABYX HANMpPaBJeHUAX NPOSIBAAIOTCH OCOOEH-
HOCTH, KOTOpHIe cenyer obcyautb. OnHa H3 HUX oGycJioBiieHa 0co-
GhiM TIOJOMKEHHEM TPHMCTHNIAMIOMHHES, @ Ipyras — CBsI3aHa C BJIHsl-
HHEM peaKIHH BHITECHCHHMA KaK no6GouHOH pPeaKIHH.

TpuMeTH/IAJIOMHHMA B YCJIOBUAX, XapPaKTCPHBIX HJIH ONTHMaJIb-
NBIX I8 PEAKUHH BHICIHIHX AMIOMHHHHATPHAJIKHIOB, C S3THJIEHOM 3a-
METHO HE pearHpyer. ITo MOXKHO IMOKa3aTb Kak Ha NPOCTOM OnmBITE
OOTJIOIEEUs STHJieHa TPH OAaBJEHHH B 1 ar v 100—110°, TaK u B
ABTOKJIaBe NpH Aapjenun srunena 100 ar. Peakuus Bo3MOXHa MPH
¥KECTKHX YCJIOBHSIX ONBITA, OfHaKO Oosbiuas 4acTb TPUMETHIIATIO-
MHHHSI OCTaeTcsi HenmpopearHpoBaBllel U MPOAYKTHl peaKkuH# (co-
Jlepkauipe OoJbllioe KOJHUECTBO ongd)uﬂa, cp. ctp. 124) wumcior
aHAUMTEJbHO GONBIINE MOJICKYAAPHBIE BEC, UeéM MOXKHO OBLIIO OXKH-
AaTh. D10 THIMUHEI Caydai, p3BecTHHIH JJIs CHCTeM TpH(peHHIMe-
ruasaTpuit [11] uan denmanuThit (121 + 6y'r311men. Tlpu cTyneHYaToM
MeTaJJOPTaHHUeCKOM CHHTe3€ HauasbHeM 3Tanm peakiui MOXKeT
MpoTeKaTh 3HAUMTEJIbHO MEJJIEHHCE, YEM nocaenywomue. JleAcTsn-
TebHO, HMeeTCsl LEJIbli Psjl YKa3aHHH Ha TO, YTO BooOlle coelHHe-
Hisl MeTaJJ — MeTHJ 06safaloT MeHbllch peaxumzﬂﬂoﬁ CIocoOHO-
CTHIO, YeM HX BHICIIHe TOMOJIOTH. MeTtuanurui, Hanpumep, B
NPOTHBOIIOJOKHOCTD BEICUIHM JUTHAANKHIAM 0'6JlaflaeT JIHMIIL He-
aHAUMTEAbHON CIIOCOGHOCTBIO pasJiarath JH3THJIOBBIM 3(Hp WK XKe
BCTYTaTh B PeaKIHIO C rajioreHanKuiIaMu.

PasnHuHOe TOBeNeHHe TPHMETHIAMIOMHHHS H BBICIIHX AJOMH-
HHHTPHMAJKHIJIOB TIO OTHOLIEHHIO K STHJICHY HE OCTaeTcsl, TAKHM 06-
pasoM, Ge3 aHAJOrHH. K ToMy Xe TPHMETHJIATIOMHHHK, OYCBHIHO,
npoyHee acCOMMHPOBAH, YeM BLICLIHE aMOMHHHAAAKUIE. Bo3Mox-
HO, 3T OBa (aKTOpa, MPENATCTBYIOWMC MPHCOCANHEHNIO STHIICHE,
JLeficTBYIOT OJHOBPEMEHHO. .

EcAn cMellaTh TPHMETHJATIOMHEHME ¢ amOMHHHATDHANKAIAMH,
HMCIOIMMHE YeTHOe UHCJIO0 ATOMOB YTJiepona, H oOpaboTarh 3THNE-
HOM, TO MPEHMYLIECTBEHHO MOJIKHBI [IOJYUHTBCS MPOAYKTEl PEAKIHA
C UeTHHLIM YHCJIOM aTOMOB yriepona. B ReHCTBHTENbHOCTH TaK OHO
u ectp. CMeCH TPHMETH/IANIOMHHHS M TPUSTHJIAIOMUHUS B COOTHO-
mennsnix 1:2 ® 1:10 ocTropoxkHo moj A2aBJCHHEM BBOAWIH B peak-
LHIO C STHJEHOM M 3aTeM rHApoJu3opasd. Macc-cnekTpockonnye-
CKHil aHaJ¥3 ra3os, o6pa30BaBIIHXCA B pesyJpTare riuipoJisa, mo-
KasaJ

CHI CZHB cSHB C4H10

Cmech 1:2, % . . ... 3L1 538 02 149
CMmecy 1:10, % . . . . 97 688 02 214

-
Iponan NpaKkTHUECKH OTCYTCTBYET, 8 KOJHUECTBO METaHa COOTBET-
CTBYeT MCXOAHON CMeCH aJIOMHHHHATPHATKHJIIOB (B npeliesax OIH-
GoK onbiTa), ) .o

1=
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¥iKe M3 3THX ONLITOB, MPOBEAEHHEIX IIOJ AABJeHHEM, GLLIO oue-
BHIHO, YTO CKOPOCTh MOIJIONIEHHSI 3THJeHA MeHbUIE, Y€M MOXKHO
6Li0 OBl OXXHIATh, €CJH HCXOAHTb M3 CONEPIKAHWA TPHITH/IAMIOMH-
HHSI B CMECH. D10 OBINIO 3aTeM NPOBePEHO Npu | ar ¥ NOATBEPIKAEHO.
TouHasi oneHKa ONBLITOB, NPOBefEHHEIX NPH | ar, HeBO3MOXKHA H3-32
HEOTIPE/IC/ICHHOCTH BEJHUHHB  YIIPYTOCTH NapoB B PeakKIHOHHOM
kosn6e. TpumernsamiomMuanii xunat npu 130°, TpusTUnamoOMHEAN —
npu 194°, Yupyrocrsio napos nocaemdero npu 110° B [aHBBIX yca0-
BHSIX MOXHO npeHeGpeub, a4 YNPYrocThbi0 TPHMETHAMIOMHEHS —
Henb3f. OHa HEH3BeCTHA, OOHAKO MOXKHO CUMTATH, yTo mpH 110° ona
cooTBeTcTBYeT 400 mm pT. cr. (M-kcuyon, T. Kun. 139°, pyyo = 330 mm
pT. c1.). OnHako HeH3BeCTHO, NOJUHHAETCHA JIH YIPYrocTh NapoB CMé-
cell TPHMETHJ- U TPHITHAANIOMHHHS 3aKoHy Payns. Ecau umeer
MECTO, YTO BIOJIHE BeposTHO, oOMEeH aJIKUIbHBIMH TPYONaMH, To
yOpyrocTh NapOB 3HAUMTE/IBLHO MEHbille, YeM BLIMHCICHO. U0k
npuiiTH K Gojlee MK MeHee TMPABH/IBHOH OLEHKE COOTHOLIEHHH, MO-
KHO, ¢ OIHO#l CTOPOHEI, 06paboTaTh OMBITHEIE NAHHBIE, ucxoﬂs’x U3
“TOI0, YTO AaBJieHHe 3THNeHa papHo | ar, a ¢ APYrofi CTOPOHHI, CUH-
TaTh, YTO cMeCH NOAYHHAIOTCS 3aKoHy Payna (yroudeHuble ’Be.IIH-
upnbl).  JeficruTenbuas

Ta6ruya 3 penmuuua OygeT cpefHsiA. .

Cropocts morromem CKOpOCTh ITOIVIOIIEHHS STH-
Mozap- ‘ JieHa, Kotopasi Gbljla onpe-
el [ % g:nl;iﬁzﬁmﬂ neseHa B 3TOM OIIBITe H
pamlfmna-cr) 17,5 mmons/uac
Ha -
- 077 (10,4 (tounee 11,8); 60 (rounee 67) maﬂarbonﬁplgCQ;{bi)e;iElg;ﬁﬂ
0.46 | 3.4 (rounee 4,7)] 19,5 (Tounee 27) MonsIpuO# J0JH TPHITHN-
0,29 | 1,9 (rounee 3, 108 (tounce 17) amomunns (cM. Tabu. 3)
Her neo6xonumoct mnpo-
H3BO, Ry
UHCJIEHHS] C YUeTOM pasfamiieHus 1o <<sxan<onylrl Hl;rl;)m?;::::fomgg Es];:
(cunTas, YTO TPHMETHJIANIOMUHAN SIBJASETCS uﬂnmpq;epeﬁ'mbmp ac-
TBOpHTENIEM), TAK KaK 5TH ONBITH TNPOBOIHIHCE CO CTOMb BI:I'CQKl:IMI/I
KOHIEHTPALHAME (B OCOGEHHOCTH Ge3 HOGaBaeHHs pa36aBHTes)
TIPH KOTOPHIX HHAH(EPCHTHL pasGaBHTENb He OKA3LBAET HHKA.
KOTO BJHAHHA Ha CKOPOCTb NOIJIOUICHHSL.
- TpuMeTHNAMIOMEHHE B [aHHOM CJyuae IEPEHOCHT CBOIO MHeDT-
1;3;:;1; ?{acamnbﬂme rpynnel, CBfi3aHHEle C aJioMuHHeM. To ke o-n}a)o-
MecH ;
a.mommmeM.C BEICHIMX TOMOJIOTOB TPHSTHJIAMIOMHHES C TPHMETHJ-
DTO siBNEHHE, MO-BHAMMOMY, CBSI32HO ¢ OGMEHOM AJKHMJILHLIM
rpynnamy, Kak OBIO paccMOTPeHO BHIC (cM. crp. 94). Cue .
MCXOJUThL H3 TOrO, UTO B CMecAX 06pasyloTcs CMemaHHLLC amﬁyeT
HUHAJKA/IB, CHauana mnpenmymectsendo (CqHj),AICH 3a¥ng.[
€ YBeqMYEHHCM COMEPKaHHS TpHMeTHJIaJIIOfMPIHI/IH—B'C,es’ Gonblre
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C:HsAl(CHs)p. CKJIOHHOCTD K accOmMamHy STHX coeuHeHuli AoJ-
JKHA OTJIAYATHCH OT CKJIOHHOCTH accoUMany¥ TPUSTHIANIOMHHLA, aC-
COLMMPOBAHHEIE MOJIEKYJIEl KOTOPOro yeroitunBeli  (CM. CTP. 143).
Ecau e B peakilHH y4acTBYIOT TOJIBKO MOHOMEDHI, HabJilonaeMee
5¢p(peKTH JONKHBl HMETb MECTO. ':

Hakonen, cienyerT CuuTarthbed €le € OJIHOH BO3MOXKHOCTHIO: HPH
nepexone ot Al(CeHs)s K Al(CgHs)Cl u Al(CoHs)Cly peakumon:
nas crnocobHocTs cBa3n Al—C 3HAUMTENBHO MORHIKAETCH. Ias. CHs
BC/IE[ICTBHE MONSAPH3ALHH MOXHO NPOBECTH HEKOTOPYIO aHAJOTHIO
¢ razoreHaMu; ¥ STHJIBHOrO ke panHkana (H3-3a 3HAKONEPEMEHHOro
spekTa) MONAPH3ALHA HE TAK APKO BEIpANKCHA. Takum ob6paszoM,
Al(C;Hs):CH;s u Al(C:H;) (CHs)2 B H3BECTHOH Mepe MOIJIH 6Hl
6bITh AHAJOTaMH OBOHX aJIIOMHHHHSTHAXJIOPHMIOB, H TOrJa GbLI0 6B
[IOHSITHO YMEeHBbLICHAE PEAKIHOHHOM CMOCOGHOCTH CBSI3H AMIOMUHHS
C STHABHBIM PaJHKaJOM. MOXHO TaKike IPOBECTH ONpPEAC/CHHYIO
AHAJIOTHIO MEXKAY METHIbHEIM PaJHKaJIOM H HeHaCBIUEHHBIMH rpyI-
namu  (runepkolboraumsi). JleficTBHTE/NbHO, BHHHJBHASI TpyIId
y amoMuHHST (PANOM C ABYMS AJIKHJILHLIMH rpynnaMe) HeicTBYeET
OZOGHO MeTHJIBHOH TpyNHe WIH aToMy rajiorena. BosMoxHO, BCe
511 (paKTOPHl UIPAIOT KAKYIO-TO POJib. :

MORKHO OXKHJAATh, UTO CBOHCTBA PACTBOPOB TPHSTHIANIOMHHHA
B M36HITKe TPHMETHJIANIOMHHHA B KOHIe KOHIOB CTaHOBATCS HEH3-
MEHHBIMH, TAK KaK B 5TOM CJyuae BCe STHJIbHBIE TPYIINE! JOJKHEL
6LITh B CMEIIAHHBIX JHMEpax THna [CoHs(CHs) 2A1-.(CHs) 2Al

Hauunast ¢ TPHIPONHIAMIOMHEHS NPHCOCNHHEHHE STH/IEHA TIPO-
TekaeT HopMasabHO. [Ipy ONTHMAJBHLIX YCJIOBHAX (cp. crp. 161),
CJIeIOBATENbHO, HA OCHOBC TPHIPONH/IAMIOMUHHA HJIH KAXKJOro H3
ero STHJ/ICHOBBIX TOMOJIOTOB MOYKHO CHHTE3HPOBATh PSZL BRICLIMX
AMOMHHHHAAJKHIOB C HEUCTHHIM YHCJIOM aTOMOB YIJIEPOAA B LEIH.
Ilpu 5TOM, OFHAKO, CJIENYeT YuecTb, YTO B ply ¢ yeTHEIM YHCJIOM
aTOMOB YIJIepOfia B aJKHJBHOM pajikajie BHITECHEHHE KaK no6ou-
Has peakuusi Befler K 06pa30BaHHUIO a-oseUHOB H TPHITHIANOMH-
Hug TakKke C UETHEIM UHC/IOM YTJEPOAHEIX aTOMOB B IEMH. Uz tpu-
STHJIAJIOMHHHS. 06pasyloTcsl CHOBA aNOMHHHHAJKHJIEL C UETHBIM
YHCJIOM AaTOMOB YTJIEPOAa B AJIKHJBHOH rpymne.

Ecnu 3xe B peakiui yuacTByeT oJle(pHH C HeueTHBIM JHCJIOM ATO-
MOB yIJIEpONa, TO BCAKOe BBITECHEHHe STHJICHOM Hapsaly ¢ nociier
aytommyM oGpaszoBaHHeM TPHITUIAJTIOMHHEHSA BeJieT K MOJIy4eHHIo Tpo-
AYKTOB UETHOTO peza, T. e. NPHHIHIHAILHO HEBO3MOKHO NONYUHTh
IPOAYKT PeaKllH, COCTOSIHH TOJIbKO H3 HEUETHEIX npejcTaBuTeliel
pana. Jlaxe npH HOPMAasbHBIX YCJIOBHSX ONEITA JOJIKHO 00paso-
BATHCH HEKOTOPOEe KOJHYECTBO BEIUECTB C YETHHIM UHCJIOM aTOMOB.
yraepoza. . . o

JIns MOSICHEHHs! CKA3aHHOTO Ha DHC..2 NOKa3aHbl JABE.KPHBEIE
PasrOHKH YIJIeBOXOPOAOB: 1 — a-osneduHoB U3 yérHoro u.ll —mapas
(HHOP B3 HEYETHOrO NPOAYKTA PEAKIMH. IOCTPOMKH..
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Bonpocsl, cg3aHHEEe ¢ 3Tol crelMasbHOH npo6aeMoi, HMeJH
TaKoe Gosiblloe 3HaueHWe AJs OOLIero pasBuTHA 3THX paboT, uTo
cJleJlyeT OCTaHOBHThCSI Ha HHX 6osiee MoJALoGHO.

O ToM, 4TO PeakiuM XOCTPONKM U BHITECHEHHS! TECHO CBS3AHBI
MexNy co6oil, GBUI0 HM3BCCTHO OYeHb NaBHO. B CB#A3H C BOIIPOCOM,
MOXHO JIH JIOBECTH DPeaKUHIO JOCTPOHKH N0 MOJyYeHHs BellleCTB
THII2 HACTOAINEro NMOJMITH/IEHA, HYXKHO GBUIO MPOBEPHTH, IS KaX-
JI0H JIH TeMNepaTyphl ONbITA CYILECTBYeT OHpefeseHHOe COOTHOLIe-
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Puc. 2. Kpusnle neperouxu.

I —c-onedunH, NoayyeHHHe H3 TPHAAKUAAMOMUHHEBLIX COGIMHEHHHN € YeTHHM YHCIOM

8TOMOB yriepoia B ankuabHoM paxuxane C,H; —al+4~ 3,8C,H,; Il — napapunn, noay-

YEUHHE K3 TPUANKUAANIOMHHHEBEIX COeXHHEHHH C HCYETHBIM YHCJOM ATOMOB yr;lepona
B aJKkuabHOM panukane CgiH,—al }~ 3,3C.H,.

HHe peakuwii JocTpolika:peiTecHeHHe. TakKe ciefoBado ycTaHo-
BHTb KOJIMUeCTBEHHO BHIpax<eHHe 3TOrO COOTHOLleHuS. Buusinne pa-
BJICHHSI TOrJla elle H3BeCTHO He 6blo. O6a npouecca
R—CH;—CHg—al -+ C;H, — R—(CH,—CH,),—al
H
R—CH;—CHz—al 4 C;H, —» R—CH=CH,, -}- al—C,H;

KazaJnch GMMOJIEKYISIPHEIMM H 3aBHCALINMH B PaBHOH Mepe OT ja-
BJieHHs. CooTHOWEeHWe peakuufl HOCTPOiKA : BLITECHEHHE MOXKHO OIl-
peleJIuTh U3 COMepPXKaHHH oneHHOB B HCXOAHHIX mpoAyKrax. Ho
Jlaxke omnpejiejieHre HeGOMBIINX KOJNHUCCTB OJedHHa B AJIOMHHHI-
TPHAJIKWJIAX NPH MOMOLIH HH(PPAKPACHOH CHEKTPOPOTOMETPHH Ka-
3aJ0Ch He OYEHb TOUHBIM. MOXKHO OELIO ONMpefesHTh cOfepKaHue
oflepruHoB B MNapaduHax, o6pa30UBABIUKMXCH NPH THJAPOJH3E. ITO
6bli0 Obl HEHAZEKHO, TAK KaK 4YacTo Jlaxe NPH [MAPOJIH3E HETPOHY
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ThIX AJIKHJBHBIX TPYNN y aJIOMHHHA Hapsily ¢ BOXOPOAOM ofpa-
3yeTcsl HeKoTopoe KosnuectBo oneduua. ([losauee ynanoch noka-
3aTh, UTO NpPH HHIKHX TeMIepaTypax TMAPOJH3 MpOTeKaeT OAHO-
3Hauno.) Tlo3ToMy criefioBaso BHISICHHTL BO3MOXKHO TOUHee COZep-
JKaHHe YIJIEBONOPOJOB — OMOJIOrOB € HYETHHIM UYHCJIOM aTOMOB
yraepoja MyTeM CHATHs KPHBOfi TOUHOH (pakKUHOHHON NeperoHKH
napa@uHOB, TMOJYYEHHBIX TpPH THAPOJH3E TPOLYKTOB peaKlHd
TPHIPONWJIAJIOMUHHSL € 3TWJICHOM (Tocse THADHPOBaHHS JUIf
yCTPaHEHHs] IPHMECH HeGOJBLIOro KOJHYeeTBa OJe(HHOB). 1o Ka-
3aJ10Ch XOPOLIHM MyTeM K JOCTHIKEHHIO LEJIH.

OnbiThl OblTH HauaThl yke B Koune 1952 r. Xoabuxammowm [13].
Ouu GBUTH COBEpIIEHHO HEyJAUYHMBIMH, TAK Kak (3TO BEIACHHJIOCH
no3jHee) B NMEPBHIX OMEPAlHAX ¢ TPHIPONHJIATIOMHHHEM CIyYaiHo
6oLt BHeceHH CJeibl HHKessl. BeiencTBHe MaKCHMaJsbHOTO Jeii-
CTBHSl COKATAJH3aTOPa PeaKius TPHIPONHJIAJIOMHHES Oblia N0d-
HOCTBIO CABHHYT2 B HalpaBJeHHH

C3H7—al + CzH. om——r CaHs + C2H5—al,

TOrla KaK NpH ocaCieHHoM [efiCTBHH CoKaTanusaTopa (MeHbIIEM
KOJIMUeCTEE HJIH Mehblllell AKTHBHOCTH €ro) JOJIXKHB 06pa30BHIBATHCA
MPOJYKTH! NOCTPOIKY C YETHBIM H HEUeTHHIM uMcioM artoMos C, co-
pepxamie Gosblioe KOMHYECTBO oJjiepHna, a TAKKe 3HAUHTEJhHOE
koanecTsq paspersaeHuuX oeduuop THoa R(R)C=CHs,. Takum
o6pasoM, TpH pemieHNH mpo6iaeMbl, KasapIIeics CTOMb MPOCTOH,
yUEHBIE CTOJKHYJHCh C TAKHMH CJIOXHEIMH BOTpPOCAMH, YTO GBUIH
BHIHYJeHbl MPEKPATHTH OMBITHL € TPANPONHIANIOMUHEEM.

Ora meyfaua NMOCJAYKHJA OTNPABHHIM TYHKTOM JiJif CEPHH OMNBI-
TOB, NPHBEAIIHX B KOHLE KOHUOB K OTKPHTHIO IOJIH3THJIEHA HOP-
MaJbHOI'O HABJIEHHS. .

BrllleckasaHHoe MOXKET CJYKHTh AONOJHEHHEM K HCTOPHH OT-
KpHITHA TOJH3THIEHA HU3KOro HaBicHus [8].

TlospHee, Mocile TOTO0 Kak Bce BO3MOXKHBIE OCJIOXKHEHHA €TaJi
H3BeCTHH! ¥ ObUIH HailleHEl NYTH WX YCTpauveHHs, OCYyLIeCTBJICHHE
BHHIENPHBEfeHHON MPOrpaMMbl OMBITOB HE BHISHIBAJIO 3aTPyJHEHHUI.
Tpu nasnennn stuaena 100 ar Gvino HailieHo

Temnepatypa, °C. . . . . . . 90 100 110 120
Joctpoiika : BHTecHenne . . . ~50 30—40 25—30 ~ 20

NPEBPAIEHMS NPOAYKTOB CHHTE3A; MOJNYMEHHE o-OJIEPHHOB
M3 3TUJIEHA

PasyMeercsl, CMeCH BEICLIHX aJIOMHHHETPHANKHIOB, 06pasylo-
IMHXCH NPH PeaKHUM JOCTPOHKH, MOXKHO HCIOJb30BaTh K2K HCXOL*
Hble MPOAYKTH IS PasjHuHblx mpebpallenuii. O mpocToM ruppo-
JH3e ¢ o6pasoBaHHeM MapaQHHOB yxKe GBUIO CKa3aHo Bhle. ABTODHI
9TOM CTAaThbH CUMTAIOT, YTO NyTh uyepes ANIOMHHMHAJKWJIL NpH
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TINAaTeNbHOM CO6JIIOJ.I€HI/IPI BCeX BAXKHBIX AJf ONTHMAJbHOI'O TeUCHNs
peaKnuH (aKTOPOB SIBJSETCH B HacTodlllee BpeMd JYyUIIHM H3 H3Be-
CTHBIX METOJOB MOJIyUeHHs napaHHOB C MpAMOl mensl0 B GOMbUINX
maciutabax. Ilapadgusbl (3gech clegyer MOEUMAaTh B oOLIeM 3Hade-
HWH, T: €. HE TOJNBKO TBEpJ/ble mapagHHbl) HMEIOT, KOHCUHO, 3HaUH-
TeJbHO MEHBIIYIO CTeNeHb Pa3BeTBAEHHS, YeM MePBHUHELIC MPOAYKTH,
TIOJIyTeHHBle o Peaknun Pumepa — Tpommuna. OfHako pasBeTBJCH-
HOCTh MOXKeT OLITh YBeJIHUeHa 3a cueT MMAPHPOBAaHHA MPHCYTCTBYIO-
1I[€T0 B BU€ MPHMECH HEGOJBIIOr0 KOJHUECTBa 0e(HHa, MOCKOIbKY
B CMecH cofepxarcsl AHMepHble g-omeduHbr THna R(R’)C=CH,.
370 BO3MOXHOE OCJIOXKHEeHHe, OIHAKO, MOXeT OHThb OrpaHHYeHo H
nojfaercd KOHTpoJiio. B onbiTax, B KOTODHIX HCXOAHBIMH NpPOAYK-
TAMH SIBJFIOTCH AJIOMHHHETPHANKAJIL ¢ UETHEIM UHCJIOM ATOMOB
yriiepoga ¥ KaK/Iblii KOMIOHEHT CMeCH YTIJIeBOJOPOJOB OTJHYAETCS
OT CJCAYIOUICIO HAa 2 aroma yraepoaa H, CAelOBATEJNbHO, HMeeTCH
CYIICCTBCHHOE Pa3/iMuHe B TOUKAX KHIIEHHS (Ce = 68°, Cg = 125°,
Cio = 174°, Cj2 = 216°, Cyy = 251°), Jerko npousBOLUTHL pasfeneHie
CMeCH Ha OTHeJbHHIC UHCTHE KOMIOHeHTH. He3HaunTenbHble KOJH-
YeCTBA MPHCYTCTBYIOIHX MeTH/I3aMEIleHHEX PA3BETBJICHHEIX YrJje-
BOJIOPOJIOB YXOJAT B NPOMEXKYTOUHLIE MOTOHEL
* Jas napaduHOB ¢ NpeHMYLIECTBEHHO HEUETHHIM KOJIHYCCTBOM
4TOMOB YTJIEPOAA H3-32 PACCMOTPEHHBIX BHILIE OCJIOKHEHHH mpo-
GjeMa paspeneHnsl HECKOJIbKO CJIOXKHEE: B MPOMEKYTOUHBIX MOro-
Hax fTOABIAIOTCH TaKKe IOMOJIOTM C YeTHEIM UHCJIOM aTOMOB yrJje-
pona. '
Okucsienre NMPOAYKTOB AOCTPOHKH JaeT CMeCh TOMOJIOTOB 3KHp-
HEIX CMHPTOB. DTOH W JIPYrMM PeaKIHSAM MOCBAIICHBl CHElH aJbHbIE
cratbu (cMm. i, XVII u XVIII, crp. 298 u 310). 3pmecs ciaenyet
JUUIb BKpaTle OCTAHOBHTbCS Ha MNpeBpalleHHAX aNIOMHHHIANKH-
JIOB B CcMecX a-one(HHOB. PaszpylieHne cBf3uW aJIOMHHHS C Opra-
HHUECKMM OCTaTKOM BO3MOXHO, Kak ycranosseno [lnefinepom [14],
npr AeHCTBHH XJopaJisi Ha BEICLIME aJIOMHHUATPHANKHIL (peakuus
Meepeeiina [15]):

{R—(CH;—CH,),,]s Al 4- 3Cl,C—CHO —» 3R—CH=CH, 4- (Cl,C—CH,0); AL

SHAUHTENBHO fAYYIle NMPOTEKAET OTLICIVIEHHE G 0Je(QHHOB IPH Bl
TeCHeHHH uX 3THAEHOM. OHO MOXer GHITh NMPOBENCHO PA3NIHYHEIMH
NyTAMH; 3Jlech 6yJeT pacCMOTPEHO JIHIIbL BHITeCHEHHE, KaTalu3upye-
Moe OmnpefeseHHBIMH THXKE/ILIMA MeTAL1aMH, OCOOEHHO HHKeJdeM
(napsany ¢ koGajibTOM H IaTHHOH), O KOTOpOM yike Ija pedb
srie [8, 10].

- Ecap-BhicInf TpPHANKHAAMIOMHEMA (MJIH cMech aNIOMHUHHATPH-
&JKIIOB) BBOJMTb B peakumio co caegamu (0,01-0,1%) comm Hus
KeJst, TNPEHMYIIeCTBeHHO AaUEeTHAAIETOHATOM HHKeNH, TO BCKOpe
NPOUCXOJHUT BOCCTAHOBJIEHHe HUKe/s W Mo KpaiiHeli Mepe YacTb Mes
Jajnna OCTACTCA B BHJAC KOJJIOHAHOrO PacTBopa B JKENTOH HIH KO-
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pUUHEBOH Hempo3pauyHOH KHIKOCTH (vacTer BHIMAjaCT B BHOE Kpym-
HBIX uacTHi). ECaM NPHrOTOBMEHHBIA TakHM 0OOpa3oM TPHAJIKHI-
aJIOMHHHUI1 BCTPAXMBATH B 8BTOKJaBe C 3THJEHOM IpH 20—40 ar u
40—80°, To STHJEH NOIJIOAETCH M B KOHIlE KOHIOB COAEPKUMOE
aBTOK/J12aBa mpejcTaBiser cofoli cMech TPHSTHIANIOMUHNSA H onedu-
HoB. Ilpu 5TOM B PasHBIX CAyuafix MOJYYaloTCS Pas/diHBIE OJie-
(HHBI; €CJIH ONBIT HAET GEICTPO W MPH HU3KOH TEMNEpAType, TO ABOMt-
Eble €BSI3 HAXOAATCH NPeHMyllecTBeHHO Ha Kouunax nend. Ecan xe
TeMIepPaTypa HECKOJIBLKO BHIIE-U HAKENb OYeHb AKTHBEH, MPOAYKT
peaKLHH COACPXKHT B OCHOBHOM OJIE(HHEL C JBOHHON CBA3BIO B Cepe-
nuHe nend. Hukens KaTasusvpyer cMelleHHe JBofiHOH cBsi3u. Bruto
mafifedo, 9T0 NPH N06aBJeHHH HeGOJBLIAX KOJNMUECTB aleTH eHA
HHKeJb YaCTHUHO OTPABJIACTCS, T. €. CTAHOBHTCS HeaKTHBHBIM [3] st
cMelllenMs OBOHHOH ceasH. JleficTBHe e ero Ha PCakLHIO BHTECHE-
MU MOJKET COXDaHUThCH, XOTA H HeCKOIbKO ocnabnennoe. (O6
OTKPHITHH 3TOr0 MeToja cM. cIp. 217.) Ouenb Jierko MOMYYHTH TPH
TAKUX ONLITax B aBrokaape (npu 70—80° n 20—40 ar) cMecu TpH-
STHJANIOMHHMS H BEICOKONMPOICHTHBIX @-0JieHHOB, B KOTOPLIX, OJ-
HAKO, BCerfa HaxoAATcs HeGosbllive KOJHUECTBA KOJJIOHJAJABHOrO
HiKead. I1pucyTcTBUE CefoB MeTajaa oOyC/JOBJIKHBAET psjl TPYAHO-
cTell B lepepaboTke MOJOOGHBIX MPOAYKTOB peaKUHH.

EcaM HyXHO NOJYYHTH a-OMe)HEBl JHIIL J1a60PAaTOPHBIM METO-
LOM, TO TIPOI[E BCEr0 PasPyLIHTh TPHSTHJIANIOMHHHH NyTeM OCTO-
POKHOrO THIPOJHE3A B TAKMM O6Pas’oM NOJYYHTh YHCTHE a-0s1e(hHUHEL
(M OTHeaHTHL HX PasroHkoii). OIAHAKO paiMoHANLHO NPOBOMHTEL BHI-
JleJleHHe H PEreHepanyio TPHITHIAMOMHENA. B sTOM cayyae KoHed-
HBIM STANOM ABJfeTcS KaTajuTuyecKas peaxihs. I1pH moubiTKe oCy-
[IECTBHTD 3Ty (GOPMY TOJMMEPH3ANHH STHJICHA B BBICIIHE a-OJepHHEL
¢ TIPAMOH LENbIO aBTOPE CTOJKHYJHCh C LEJIbIM PAAOM npobieM.
Paspelilenne uX JOMKHO 3aHATh CTOJBKO MeCTd, YTO OyJAeT NPaBHJIb-
HEIM He OCBeLaTh B JAHHOH CTAThE 3TH OMHITH H BOOOIIE BeCh KOM-
IJIeKC BOMPOCOB TOJIMMEPH3AlHH STHIACHA B a-OJe(HHBI C MpsiMOH
nenbio. ATOMy BOMpocy GyJeT NOCBsALIeHA CTeNuabHas cTaths (CM:
ra. XII, ctp. 215). 3pech O6ynyT pacCMOTPEHBl TOJBKO peakliii
TOMOJIOrOB 3THJIEHA C 2JIIOMHHHAAJKHIAMY,

AJIIOMHHMPTPHAJIKHJIIBI ¥ BBICHIHE OJIE®HMHBI

Bo3MOKHOCTh MPHCOEAHHEHHS ANIOMHHANTPHATKHIOB 110 CBA3SIM
C=C moxker GHITh JOKa3aHa Ha oJedHHAX THIA
CH,=CH,, R—CH=CH,, R—CH=CH—FR’, R (R’) C=CH,.
B yKa3aHHOH MNOC/ICIOBATEJbHOCTH JIETKOCTb —TPHCOENHHEHHS
3HAUMTENBPHO YMeHblldercs. 3jeck paccMaTpuBaercss NOBejleHUe
NponHJIeHa B €ro ToMOJIOroB, MOHOAJIKHJIHPOBAHHEIX IO METHIbLHOH
rpynre a-oieduroB. UsobyTtuneny nocesiiesa oraenpnas ri XIV:
#anHoro cGopuuka (cM. ctp. 256). e
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AHUMEPH3ALIHA [1POITHJIEHA

Ecan narpesath TPHIPONMKJIMIOMUHHI ¢ IPOMILICHOM, TO Hampa-
BJICHHE PeAKUHK [PUCOENHHEHHS ONpeflensieTcs NPpaBujoM MapKos-
IHKOBA ¢ Y4ETOM COCTOSIHHMSI MOJSPU3ALMH AMIOMHHUHTPHAIKHIA
+ <

al—C3H; (sTO OTHOCHTCH KO BCeM aHAJIOTHUHBIM peakuHsamM), T. e.
H3 JIByX BO3MOMHBHIX myTefi peakuuu I — II u I— II1 3uaupTesnnHO
npeoGnanaer nepsuii (cp. crp. 173).

CH,—CH,—CH,—al
I CH,—CH=CH, N

l N

CHg—CH (al)—CH,—CH,— CH,—CH, CHy—CH,—CH,
1t 1 CHa—éH—CH,_al
n + CH,—CH—CH,
CHy—CH,—CH,

+ CHy—CH,—CH,—al
I\ CH,—C—CH,

OTo He ABJIAETCH YEM-TO HOBBIM, €CJIH YUeCcTb NYGJIHKAIHH JaH-
Horo uHkja. Ecau ponbltaThest HAlTH 3aBHCHMOCTL MEXKIY 3THM
NPHCOEJIHEHHEM M COOTBETCTBYIOLIUM TNPHCOC/HHCHHEM TPUSTHJ-
AJIOMHHHS K 3THJIEHY, TO B3aHMOJENUCTBUC ¢ IPOMMICHOM OTJIHIAeTCH
OT B3aWMOJEHCTBUA C 3THJIEHOM 3HAUHTENBHEIM YMeHbILlCHHeM akK-
THBHOCTH [BOHHOH CBfi3H: TPHCOCNMHEHHE K NPOTHJEHY TpeGyer
3HAYHTE/IBHO GoJiee BBICOKOf TeMmepaTypel onbita (oKoso 14(0° Hpo-
B 90—120° y srtunena). INpopykr peaxuwmn (II), c JApPYrodl cros«
POHBIL, HE MMeeT NPAMOH IENH H ABJSETCH OCOGCHHO HECTAGHBHBIM
@-PasBETRJICHHLIM AJIOMHHEHAAJIKHIOM,

KoncraHnra peakuuu

CeH; (CHz) CH—CH,—al -+ CH;—CH=CH, —>
<=2 C3H, (CHy) C=CH, 4 CoH,—al

HMEET, KaK yKashiBajoch Bhille (CM. cTp. 8B), BesnunHy, paBHYIO
npubmusutensho 40. Kpome Toro, Temnepatypa, Heo6xomumas s
TNPHCOELMHEHHSA, HAXO[UTCS B Mpefielax TeMneparyp GHCTPoro ycra-
HOBJIEHWA DaBHOBeCHd BHITeCHeHHA. Tak Kak NPOLYKT NPHCOeNHHe-
uua (I1) o6pasyercs B npucyTcTBMH nmponusiena, To B TedeHue peak-
UMK HAaGMIOJA€TCS CHJIbHAS TEHAEHLHMS K PereHepalyH TPHIPOTHJI«
4JIIOMHHHUS, T. €. BMECTO NpoayKra npucoennnenus (II) B peakmuons
HOH cMecH MNOABJAETCH AHMEpPHLIH nponunen (IV), 2-merunnenrer-1,
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Jlule B KOHLE peaKHUH NPH yMeHbluawuleHics KOHLEHTPalUH Npo-
nujeHa nojoxenrne Messercs. Hakonen, B nocsepymoueli peakiuu
KOMIIOHEHTEl, HMCIOLIHe TPH aToMa YTJIEPORA B lenu (MpONHJIEH H
TPUNPONUJANIOMAHHKIT), BO3MOXKHO, HCU€3HYT M3 DABHOBECHS MEXIY
nponykramu (II) u (IV), ¥ B KOHlle KOHUOB GOJbliasg 4acTb NPo-
IyKTa peakuuu Gymer npepcrasasts coboft npopykt (1I).
Henaeno Ctopro {16} Tiiaressho HecsnenoBan H3MeHeHHe CoCTaBa
CMeCH SKBHBAJEHTHHIX KOJIHUECTB TPHIPONMHJAMIOMHHHS W NPONH-
JeHa npu 140° B 3aBHCHMOCTH OT BpeMmehH (puc. 3). BrisicHmiocs,
YTO H3MEHeHHe KOHIEHTPALHU INPOMHJEHa, CBH3aHHOIO IPCIHMJA,

10
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Bpems , uacu ;
(1407 (160°)

Puc. 3. Wsmenenue cocraBa cmecu 1 axs mpommi-
amoMunua ¥ 1 Mons npormmaera Bo BpeMenH mpu 140°

I—C, cesasan ¢ Al; 2— C, coGonsnfi; 3—C, coszan ¢ Al; 4—C4
cBOGOXHHI.

cBOBOAHOIO H30rEKCeHa H CBH3aHHOrO H30I€KCHJa TOWHO COOTBET-
CTBYET BHIIIEONHCAHHOMY XOJY Ipolecca.

Tonbko 3a CueT yBeJHUEHHH JJIMTENBHOCTH Mpollecca MOXKHO
MOJYYHTH HYXKHEIE NPOAYKTH MPHCOefHHEeHHS. K TAKOMY Xe pe3yJib-
TATY MOXKHO MPHITH Mocje MPOAOMKHTESIbHOTO HarpeBaHusi TPUIIPO-
OHJIANIOMHHMA € 2-MeTdaneHTeHOM-1. B 3TOoM cayuae Ppeakumio
HAauMHAIOT CPas3y NPH YCJOBHAX, COOTBETCTBYIOUIHX YCJOBHAM TpO-
XOXK[eHHS peakiuH CHyCcTs NpUMEepPHO 3 uyaca nocje ee Hauaua
(puc. 3).

Ecau orpauwunts Bpems peawunu (CsHral + CsHg) momentoM
HCYe3HOBEHHS] OCHOBHOTO KOJHYeCTBA TIpomHJeHa (mpekpariieHue
nafleHud JaBjieHHs), TO, KaK NPAaBHJIO, KUIAKHHA NPOAYKT peakiyH
nperncrapaser co6oil cMech He6OAbINOro Koauuectsa nponykra (1),
Gosbworo kosuuecTBa mnpoxaykta (IV) B TprmponmianioMuHuS.
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I'nankoe mpHcoefHHeHHe TPHIPONMWIAMIOMHHHSI K IPONHJICHY ¢ 006-
pasoradnem coenMuenus (I1) takum oGpa3om (T.e. 32 He3HAUHTEJD-
HOE BpeMf PeaKiBH) Hero3MOxkHO. M3orekcunamomuuuii (11) ayye
noJiyyarh U3 2-MeTH/neHTeHa-1 anioMHHUS ¥ BOAOPOXA.

Ecan B3aTh H36HITOK NPONHJIEHZ MO OTHOWICHAIO K TPHIPONHJI-
aJTIoMAHN0, To peakuuu 1-— 11 u H — IV Gynyr npoxomutrs 1o Tex
NOp, NOKA TPONKJIEH He NPEBPaTHTCH NOJHOCTHIO B coepunente (IV).
Ecau ake: mpepBath peakuuio (HauGosee uesecoobpasHo 3T NPH
HepepLIBHOM MeTolc), NOKa ellle HMEeeTcs OINpele/eHHOe Koaude:
CTBO MPOMHUJEHA, TO Pe3YJbTATOM ee ABJSITCS AMMepH3allHs Hpo-
nusieHa ¢ o6pa3oBaHHeM 2-MeTHJNCHTeHa-l, KatanusHpyemas TpH-
nponuaamoMurreM. Ilpy stom xupkuit KatajausaTop, cocToamui us
TPHIPOMHJAANIOMHHHSA HJIH H3 CMECH TPHIPOHHJAJIOMUHHS M H30-
TeKCHJIAJMIOMHHES, NMOCJEe OTrOHKH H30reKCCHa CHOBa BO3BpalllaeTcs
B mpouecc. ITo GbUIO yiKe HeONHOKPATHO ONHCAaHO, TAK YTO 37ech
nofpoGHee paccMaTpuBaThea He Oyner» [3, 17].

B na6opatopus npu THiatenbHoli pa6oTe ¢ HeCKOJBKHMH TpO-
IeHTaMH TPHAJKHJIAJIOMHHUS MOXHO B aBTOKJaBe [HMepH30BATH
NpoNHJIEH NepHoAHuecKHM crnioco6oM. Eciii H3 apTOKJaBa OTOTHAaTh
IHMep, TO MOXHO CHOBa BBeCTH (NOJ JaBjeHHeM) NPOMNHJEH H Io-
BTOpSITh nmponecc. JIig MPOCTOTH 3TH peaKlHH paccMaTpHBAIOTCS Ha
cucTeMe TnpomusaeH + TpunponuiaamomuHuii. Camo cofoit pasy-
MeeTecs, YTO MPH YHCTO KATaJHTHUECKHX ONMBITAX MOXKHO OpaTth cHa-
yasa mo6oi rpuankunamomunnfl (Takxke AlH; u R,AlH), kotoprifi
B peaKLHOHHOH cMeCH OHICTPO IpeBpalllaeTcsl B COCIHHEHHS aJIOMH-
RUSI, copepxkalike 3 i 6 aTOMOB yriepofa. 31O Takxe NOIPOOHO
paccmarpuBaercs B GoJlee paHHHX pa6oTtax [3, 17].

Ilpu npoeefeHnd TNONOOHBIX ONBITOB B OAWHAKOBBHIX YCJOBHAX
¢ HU36HITKOM MNpOMHJICHA OYCHb XapaKTepHa pasHUia B MOBEJeHUH
9THJIeHa K NpoRHJyeHa. TONBKO y STHNEHA B XOJe PeakHHH mpHCO-
€[HHEHHS He NPOMCXOJNT HHKAKOTO M3MEHEHMS THNA AJIOMHHHI-
ankuJa, 6garofaps UeMy CKJIOHHOCTL NPOAYKTOB IPHCOeJHHEHMs
K. CAMOTIPOH3BOABHOMY OTIIeIVIeHHIO ojedHHa (Kax mpelBapuHTeab-
HOH CTYNEHH BBITECHEHUS) .[10C/e TIPHCOSUHEHHS HE YBeJIHUHBACTCS
10 CpABHEHHIO ¢ MEepBOHAYAJLHOH. IJTO OOCTOATENBLCTBO BMECTe €O
€PaBHUTEJBHO OOJBILOH CKJIOHHOCTBIO 3THJIEHA K IPHCOeJHHEHHIO
AMOMHHHATPHANKHIA BeneT K IpeoGaaliaHHIO CTYNEHYAaTOro CcuH-

Te3a MeTaJJIOpPraHndecKoro COeQHHeHH . BoaMoxkHoCTs Tako# peak-

HHH JJIS TMpONHJIEHA COMHUTenabHa. Ec/iH nuMepH30BaTh MpPOIHJIEH,
KaTaJu3uapys peakKuHuio TPUTPONHJIAJIIOMAHUEM, TO MPH SHEPTHUHOM
TeUeHHH DeaKUHMH BHITECHCHHMSA B pe3yJsbTaTe o6pasyeTcss MaKCHMYM
109 Ttpumepa; npm KOHeuHOH BEICOKOH KOLEHTPALHH 2-MeTHJNEH-
TeHa-1 H HeOonbIIOH KOHIEHTPAIMH NPONMHJIEHA B PeaKTOPE COEMH-
Herne (II) BacTonbko cTaGHMIBHO, UTO JIETKO HAET TPHCOENHHEHHE
CoeJIMHeHUs] THHA :
u+C3He - V,
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nocsie uero, oaHako, coenunenue (V) ¢ coenrHenHeM (IV) cunosa
o6pasyior coepuncune (II) u BEIensieTcs TpuMep (Vl)

CH,—CH,—CH,. CHs—CHa—(I:H,
|
i +C5H5_> CHS——CH_C|H2 _-_IIIE_) CHa—CH—(l-.:Hz
v CHy—CH—CH,—al VI CHy—C=CH,

TakuM o6pazoM, eC/iH Y NMPONHJIEHA KaTaJUTHUeCKas JHMepH3a-
[Ag AJIOMHHHATPHANKHJIOM, B OCO6EHHOCTH TPHIIPONHJIATIOMHHUEM,
oKaszanach NpOIECCOM, OCHOBHBIM W ONPEJEJAIONHM BCIO KapTHHY
peaxiHy, To najbHefilas NoJHMepH3alus, OUeBHAHO, BOBCE He He-
BO3MOXKHa.

KATAJIMNTHYECKAST TUMEPH3ALHUS o-OJIEOHHOB
C YETHIPbMSI H BOJIEE ATOMAMH YIJIEPOJA

Bce G.-OJquJHHbI MOTYT npeppalaTeCd B OUMEpH! no MeXaHH3My,
anaJorHyHoMy MEXaHH3MY JuUMepH3auuu TponuieHa. I'[o.ny‘leHHbIe
JHUMEpPBl HMEIOT MPpEUMYINECTBEHHO CTpocHHE HeCHMMeTPHUHBIX IBY-
3aMelIeHHHX 3THJICHOB

R—CH—CH, R—CH,—CH,
—_— l
R—CH=CH, R—C=CH,

O6o611eHre peaKIuy, HalileHHOH JJIs TIPOTHAJIeHa, aBTOpaM ylia«
Jloch CHENATh Y€ B uadale HX paloThl ¢ aJIOMHUHHHTPHAJKHIAMH.
B 1o Bpemsi paGoTy NPOBOJAHJH TNABHBIM o6pa3oM C TPHITHJAJIIO-
MuBHEM W ero sgupatoM. s Toro 4ToGbl YMeHbLIHTH KOJHUECTBO
no6ousux nponykros tHna R—C(CzHs) = CHg, ncronb3osann He-
GosiplIoe KOJHUECTBO KATANM3aTOpa, HarpeBaJii COOTBETCTBEHHO N0
JIOBOJIBHO BHICOKOH TeMmepatyphl (200°), uTo NMPHBOAWIO K GypHOMY
NpOTEKAHHIO peaKIVH: a-6GyTuneH napal okoso 70% IuMepa H 20%
B-GytusieHa (B OcTaTKe OBHLI ele a-OyTuien). AHAJOTHYHO STOMY H3
g-MeHTeHa noayuatoch 63% o0XHAAEMOro pasBeTBJIEHHOTO oneduna
Cio, 22% nentena-2 u 159 HempopearMpoBaBLIETO neHTeHa-1.

[Mocse Toro Kak 6Jaarofaps npsgMOMY CHHTe3y CTajH JOCTYTHHI
nI06ble AMIOMHHHITPHANKINEL, peakuus Gbla Gosnee moapoGHO H3-
yiena ¥ GBI HaHJleHH ONTHMAJIbHEE YCJIOBHS €€ NPOBe/IeHUs. Ta-
KiM o6pasoM CTajM HoJyuath [HMeD C BEIXOJOM OKOJIO 909% or
Teoperuueckoro. Takofl pesysnbTar MOXKeT 6HITh TONYyYeH Mpexnie
BCEro TOrja, Koraa auMep MoxeT ObITh OTHAeJeH OF KaTajiusaTopa
NyTeM OTTOHKH M TIPH 3TOM He NPOHUCXOAHT Pa3JIoXkKeHus nocjaeaHero.

B KauecTBe KaTaju3aTopa NMPHMENSIOT TPHAJKHIAIIOMHHHM, CO-
OTBeTCTRYIOIHA OJIEPHHY, T. €. NMPH BHICIIHX osiepuHax — TPHH30-
GYTHJIAJIOMHHHH WK IHH306YTHJAMIOMUHHHTHAPHUA, NpHueM CHa<
Yana ypadsior usoGytaied, PemaommM aia raajkoro reueHus pe-
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aKuHH ABJAETCH OTHOCHTENBHO HH3Kas TeMmnepatypa (150°) mpwu
npubaustrensno 50% -HoM npeBpaieHHH B Ka)kaoH onepamuH (He-
npopearuposasilie NPOAYKTHl I[IOCJAE COOTBETCTBYIOLIErNG HONOJHE-
HUS HAYT TOTYaC MKC Ha CJACAYIOULYIO ONepanti)) H OTHOCHTENBHO
Gonblioe KosmuyecTso kaTamauaartopa (0,15—0,20 sxke al-oprammuue-
CKOro coeAvHenus Ha 1 Mone oseduna). Ilpu cobmonennu 3Tux yc-
JIOBU# H3OMepH3alHH HCXOMHHEX O/ie(pHHOB HE NMPOHUCXOAUT, a OOl
BLIXOJ NoBHIIaeTcss o ~909;.

Ecnu TeMneparypa KUNeHHs [HMePa HACTOJBKO BHICOKA, UTO Ka-
TalH3aTOp He BHIACPXKHBAaeT TeMIEpATYPH, IIPH KOTOPOH HIeT OT-
FOHKa JHMepa naxke B MATKHX YC/AOBHSIX (HanpHMep, B yCIOBHAX
HenpepLIBHOH JUCTHI/SLIHA B BHICOKOM BAKYYMe), UTO MOXKeT HMeThb
mecTo ans Cou— Cog (mHMEDH), TO c/€LyCT TPHOErHYTH K Gosee
DPUMUTHBHOMY MeTony. HyxHo HarpeBaTh a-oseduH ¢ HeGONBIIHM
KonuuectBoM Kartanusatopa (0,015 ske al va 1 monw oneduna) mo
180°, moka He MpeKpPAaTATCA H3MEHEHHH B cMecH. BBIXOJ ROCTHraer
Torpa 60—70%, a xatanu3aTop TepsieTcs.

B ocHosHOM noTepu oJepHHA NPOHCXOAAT MOTOMY, YTO UACTh
HCXOAHOTO one(pHHAa MeperpynmupoBLIBAETCS € MepeMelleHHeM IBoki-
HO#l cBA3Y # 3aTeM Gosbllie He yuacTByeT B peakuud. O6 sToM siBJIe-
Huu OyZer ckasaHo HHXKe (CM. ctp. 179). OTcrona BosHMKaeT BO-
HpOC, HAaCKOJBKO MPOAYKTH oCHOBHOH peakiuu (THma R:C = CHjy)
MOABEPraloTCHd MeperpynnupoBKe y3Ke B Xofe ux obpasoBanud. Bo-
npoc TeM 6ojee 3aKOHEH, UYTO TPHAJKWISTHJIEHE, KakK IpPABHJIO,
SHCPreTHYECKH MPEBOCXOJNAT H3OMEPHBIE HECUMMCETPHUHBIE AHAJKHII-
sTuseHel. JleficTBHTENIBHO, 2-MCTHANEHTEH-] B MPACYTCTBHH KHCJIOT-

HBIX KaTaJIH3aTOPOR OUeHb JIErKO NeperpyNnHpOBHIBACTCSA B 2-MCTHII-
TNeHTeH-2

CH,=C (CHz)—CH,—CH,—CH, 7=* (CHj), C—CH—CH,—CH,,

Pasuosecue maa 200° ycranaenusaetca npu 18% Al- u 829, Ae-
usomepa [18]. ¥ Boicuiyx romMosioroB HaGIQNAETCH TO ¥Ke camoe.

Onnako 1,1-gHajiKuI5THICHE B YCIOBHSX HX o0pa3oBaHHs OKa-«
3aJIUCh Upe3BhNAiHO yeToHUMBLIMH. Ecau nuMepusanus npoBoaHTCs
NpH BEICOKHMX TeMIiepatypax, 1. e. npu 180—200° To Bce ke Moxker
06pa3oBLIBATECS HEGOJbINOE KOJHYECTBO H3OMEPOB € NepeMecTHR-
urefics fBofinol cea3bi0 (cp. crp. 202). Ecau ke TemnepaTypa He-
sHauHTesbHO BHIfe 150° H3oMeprnzamua mpegenbHo Mana. Ecau or-
HeCTH nepeMeleHye ABOHHON CBfi3W 3a CUET NPHCOEJHHEHHS H TIO-
BTOpHoro otmerniedus alH, to B 3ToM cayuae posKeHn 6vU1 GEI
00pa3oBaTbCa cHauaia TPETHUHBIA AJKHIAMOMHHEE, 4TO, BEPOSITHO,
NOYTH HEBO3MOXKHO, NIPHHHMAsl BO BHUMAHHE HE3HAUHTEJILHYIO CKJIOH-~
HOCTE K 00pa30BaHHI0 BTOPHUHBIX AJIOMHHHAAJKWIIOB.

OueBupHo, Npu coueTaHHH OMMEpPH3aUMH U 06Pa3OBaHMs g-Ose-
¢HHOB ¢ UeTHHIM YHCJIOM ATOMOB YIJIEPOZa M3 3THACHA HJIH ¥Ke C He-
HeTHbIM — M3 NPONHJeHa U TW/eHa (cM. crp. 165) MoxkHo nony-
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quth Jroboii yraesonopon tina RCH;CHeC (R) =CH, 13 ykazaHHBIX
HCXOMILIX IPOAYKTOB C JIBYMSI ¥ TpeMs aToMaMH yriepoaa. Tak kak
5TH «IUMepHble g-OJe(PUHE» COAEPHKAT UPE3BLIMAKHO PEAKIHOHHO-
coCOGHYI0 HEHACHIILIEHHYIO TPYMMY, OHH MOTYT OHITh HCIOJb30BAHEL
JJIs1 JajJbHeHlInX NMpeBpaueli.

AJIOMHHHHTPHAJIKHJIBL, o-OJIEQHHBI H I1PABHJIO
MAPKOBHHKOBA

Ipu ofcyIeHAN BOMpoca O AHMEPH3AIHK NPONHJIeHa yKasbiBa-
JoCh, UTO TPHCOENHHEHHe AJIOMHHHATPAAJIKHIOB K a-oJiepunam
(nepBHli 3Tam  peaKUHH JUMEpH3ANHH) NPOHCXOJHUT np(?umyme-
CTBEHHO N0 npapuny MapKOBHHKOBA, TO €CTb 3JEKTPONOJOKHTE k-
HHE aJIOMHEHH NpHCOefHHAETCS K aTOMY VIJlepoZd, COAepialleMmy
HarGoJbIIee YHCJIO aTOMOB Bojopofa. UToOs ycTAHOBHTH, B KaKoH
Mepe 5TO COOTBETCTBYeT HCTHHe, GBIO MpOfeNaHo HeMallo om]:\l/'iros.
[TpHcoenuHeHe B HANpPABJICHUH, NPOTHBONMOJIONKHOM NpaBHIy Map-
KOBHHKOBa

R—CH,—CH,—al + CH,—CHR —» R—CH,—CH,—CH,—CH (ahR —>
——aH_ p_CH, CH,—CH—CHR, Vil

JOMKHO MpHBECTH K TOMY, UTO, KpOMe OCHOBHBIX Da3BETBJIEHHBIX
IPOAYKTOB peakiuH, o6pasyioTcsi H30OMephl (VI1) c npsimo#i nemeio
¥ 1BOHHOI CBA3LIO B CepejiiHe IemH (JHWL NPH MOJYUYeHHH AHMEp-
HOrO NpPOTHJIEHa, HAapAAy C FeKCeHOM-2, MOXeT obGpasoBaThcd Tak¥ke
H-1).

rng/e‘{I/ITl):rIBaH BO3MOIKHOCTb TEUEHHs] PeaKiHH He Mo MpaBHIY Z\Aap-
KOBHHKOBA, B XOJ€ KaTaJUTHYECKHX IPOMEXKYTOUHBIX PCaKIHH Ha-
pslly C percHepanueil amOMHHHHTPHANKHIOB (nyTeM mnprucoeluHe-
Hug alH k MoHOMepaMm) MoXHO GBUIO mpeANiojaraTh TakiKe noJy-
yenue coeputenus (VIII)

R—CH (a)—CH, R—CH—CHj, _an RCH—CH;
— | > i
R—CH=CH, R—CH—CH,—al R_CC=CH2
_ CH—CH
R—(lZH—CHa _an R (llH . x
R—CH (al)—CH, R—CH-=CH.

Bo/bloe KOJHUECTBO SKCMEPHMEHTANBHBIX JAaHHBIX JOKashBaeT
apaunTelibHOe NpeoGiajaHue NPHCOeNHHEHHH, MPOTEKAIOMIAX KO
npapusy MapKOBHHKOBa, NO3TOMY HCCJIeloBaliie BO3MOXHOCTH BTO-
PHUHOTO TeueHHs PeaKuuu He no npasuay MapkoBHHKoBa ¥ o6pa-
3osanna npoaykra (IX) He nenecooGpasHo. '

HauGoJlee NOJHEE CBeLlEHAS O YHC/Ie OOpasyIOUMXCH nOGOUHBIX
NPOAYKTOB Ja/H TIIATEJbHblEe HCC/IeJOBAHMNS Punexepa [19], npose-
JleHHblEe B [OCJEJIHee BpeMs C -IHMepaMK THIA COe/lHHCHHH (\{lyl),
AMEIOIAMH NpSAMYI0  Lenb. PrHekep, MPOBOAS CUCTEMATHUETKAE
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HCCJIeIOBanud, JAHMepH30Bas GoJblIOe KOJHYECTBO a-OJIepHHOB C
JJIMHHOH Lenblo H FHApDHpOBaJ JAHMephl o napaguHoB. Ilpu sToMm
0Ka32/10Ch, UTO NPEAMYIICCTBEHHOE KONHUECTBO 0Opa3yiouxcs Me-
THanapaguuos mwiaButces Ha 30—40° HuKe, ueM H-mapauHEL, MOJY-
ueHHEle uepe3 coenmHeHne (VII). Oxasanock Takke, uTo nocjea-
HMe HaCTOJBKO OTJHYAIOTCA OT H30MEpPOB, CONEPHKAIHX PaJHKaJb
C OJIHOH METHJIbHOH rpynnoft B GOKOROH IENH, 1o JIETKOCTH HX Kpu-
CTAJNIM3AMHN H N0 CTPOEHHIO KPHCTAJJIOB, YTO HMX KOJHUECTBEHHOE
BLiJlejicHHe He BLi3biBaeT 3aTpynHenuii. KoamuecTBo r-napaguHOB
CoCTaBasJIO Beerfa 69.

Tlourn Takoe ke  KosnHyectBo (4—59% mnpoiykTa ¢ mpAMoil
Henbo) GLUTO HafileHO paHee B THMepHOM a-OyTHJele, NOJYUCHHOM
npu Temnoepatype okono 200°. B stom cayuae nuMep Takxke cHauasna
THOPUPOBAJY, 3aTeM HachlUeHHHH yraeBomopon (1 4) TIMaTesNbHO
PasroHsJM Ha (paKmui Ha KOJIOHHE ¢ GOJBIIHM YHCJIOM TeopeTHie-
CKHX TapeJioK. TakuM o6pa3om ObUIH BBlpeseHEl 50 ms BellecTBa,
HIeHTH)UIHPOBAHHOIYO KaK H-OKTaH (KH-OKTaH, T. kum. 125°, 3-metua-
rentas, T. Kum. 119°),

Tonpko B avMepHOM nponiuiene Guuio Haiipeno 1,69 w-oneguna,
Oprako sTa BesiMUHHA OBIa ompefiesieHa elfe B Hauajde paGoTH H
CJIE[IOBAJIO €€ elile TpoBepuTh. KonHuecTso o6pasyiomuxcg Mo6ouHbIX
DPOJIYKTOB € NPsMO#l LeNnblo, BEPOSTHO, YBENHUHBAaeTCSd C MNOBHIIIE-
HHEM TeMIepaTypsl BO BpeMs AuMepusaiud. OTHOCHTENbHO 60Jb-
wHe koJuyectBa (4—6%) COOTBeTCTBYIOT TeMIlepatype o6pasoBa-
wus 180—200°. Hameueno noppo6HOe HeC/euBaHKe 3TOrO Npolecca.

Ha6monenvs, onucannble panee [3], a Takxke B ra. 1 (ctp. 23)
# I (cm. ctp. 7) u panHOH, O NpeHMylUecCTBeHHOM OGpazo-
BaHHH NEPBHUHBIX AMIOMUHHAANKHIOB H OGPATHMOM pasJioKeHuH
HX Ha MHJPHM -+ oJlepHH MO3BOJLIOT MPEANOJOKUTD, UTO aJTIOMHHHI-
TPHAJKWIB! ¢ BTOPHUHEIMHE PafHKa/JaMH U OTKPHITOH Iembio (KOTo-
pHe HeJib3f TOMYYHTh U3 OJIC(PHHOB B BHIlE HHIHBHAYAJBHEIX COGMH-
HeHHuii) HECTOMRM W NeperpyNnupOBEIBAIOTCS B aJIOMHHHATPHAIKHIIEL
C NepBHYHBIMU paxuKanaMu. [eficTButensHo, 3axapkun u Oxio-
6rictuH [20] Habmonanu sTO sBJEHHWE HA TPHH3ONPONHAAOMHHHH
(nosiyyenHOM uepes muusonponuaptyTh). To XKe oTHOCHTCH B K 6OP-
anknnam [21]. Iom6ypr, Kécrep u XenneGepr [22] onpemenunn no-
JIOXKEHHE DPABHOBECHA MeXJly 6op-#- H GOpH3ONpPONHIOM H BHIBENH
orcrona (npu 160°) cooTHomieHue yactoT, paBHoe ~16: 1, ato oueHb
GJIN3KO K BEJHUWHAM, MPHBEJEHHEIM BHIE JJIs COeHHEHAH alloMH-
HuA,

ITPOBJIEMbl CMEINAHHOH OUMEPH3ALIHH

Jlo cux nop GHJIH PacCMOTPeHH BOIPOCH, BO3HHKAIOLHE, KOrAA
AJKHJbHBIE IDYNOB B AJIOMHHHATPHANKWIAX H o-0JleDHHB HMEIOT
Pa3NHYHOE KOJHYECTBO aTOMOB Vriepofa. YKaswiBajloch, YTO TaKue
AJIOMHHUHTPHAJIKUIIE], KaK KaTaJlu3aToPhl, NPH AHMEPH3aLUH IPH-
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BoRAT K 06pa3oBaHHi0 NMOGOUYHBIX NMPOAYKTOB. Tenepb 5TH ABJIEHHS
paCcCMaTPHBAIOTCH HECKOJbKO GoJee OCOGIICHHO. Ec.;,m HarpeBartb
¢ onuofi croporsl ankuianiomuunii al—CH;—CH—R' ¢ One(i)HHOIl)/I
CH,=CH—R”, a ¢ npyrofi — CHo=CH—R’ ¢ al—CH;—CH,—R”",
TO cJieflyeT OXHAAT> 06pa3oBaHHs JBYX Pa3JIHYHLIX [POJYKTOB MpH-
COeJIUHEHAN
R'—CH,—CH, R”—CH,,—ICH,,
H
R”—CH—CHj—al R’—CH—CHy—al.

Opnako nofoGHEIC NPOAYKTH He 00pasyloTesd MO NMpHUHHAM, H3-
JoeHHBIM Ha c1p. 171. Xon peaKuui yCJIOXHAETCH H3-3a OTIIEmJIC-
HHSl Pa3BeTBJEHHHIX oJepuuoB, Kpome TOro, anmoMHHHHTPHAJKAJIbE
R’—CHy,—CH;—al u R”—CHgy—CHo—al moxHo paccMaTpuBarh
kak coemunenusi onedpunop R’—CH=CH; 1 R"—CH=CHj; ¢ alH,
HO 062 oJie(pHHa MMelOT OJIHHAKOBLIA THI CTPOEHHS, H BO3MOXKHOCTH
o6pa3oaHusi 0GOMX AMOMHHMHAAJIKHIIOB NMyTeM HX MNpPHCOCNHHCHHH
K alH cosepiuesHo paBHoueHHH. Eciu ke OfMH H3 aJMIOMHHMHTPH-
aJKWIOB HArpeTb ¢ APYTHM oJe(pHHOM, TO Yxke [0 NMPHCOCNHHCHHS
Al—C x cpasu C=C npoucxonuTt o6MeH

R’'—CH,—CH;—al -+ R"—CH=CH, 7T=> R’—CH=CHj, +- R"—CH,—CH,—al,

7. e. o6e MpuBeneHHBle BhIIle H PasJHUHbie BHAYaJe Maphl BELIECTB
TpH YCJOBHSIX PEAKIHH uepes HENMpONOJIKHTENbHOEe BpeMs CTaHO-
BITCA ONWHAKOBHIMH. To, UTO 3TO AefCTBATEJNbHO TaK, MOXKHO TOKa-
3aTh, HaMpHUMep, Ha CMeCH TPHOYTHNAJIOMHHHS ¥ H-meneHa-1. Ecou
cMech HarpeTb 1o 125° To B oxJaxxaaeMoM NpHeMHHKe GyneT Ha-
xoputbca go 50% Bcero mmerolierocs GyTuiieHa, H 3T0 0e3 BCAKHX
CenHaNbHbBIX Mep s GHICTporo oTBofa 6yTHaeHa. IIpu H3OhITKe
TPHOYTHJIANIOMHHHA TaKXKe CHaualla BHIJENAETCs] NMOYTH BCe COOT-
BETCTBYIOLIEE JleleHY KOJIHUECTBO a-6yThieHa. )

Takum o6pasoM, uped peryiupyeMoll cMellanHOd AMMepH3aLHy
no peakuusm A =B i A’ =B’

R’-.—CH,—CH,—?I 4 R“—CH=CH,—>R'—CH,—CH,—CH(R")—CH,—al (A)
|
R'—CH,—CH,—CH (R")—CH,—al + R"—CH—-CH, —>
> R'—CH;—CH,—C (R")=CH, 4 R’—CH;—CH,—al—

(®)

R”—CHg—CHZ—%l + R'—CH=<CHg—>R"—CH,—CH,—CH(R’)—CH,—al (A”")

| -
R"—CH,—CH,—CH (R’)—CH,—al +R"—CH=CH, —> | )
' —» R"—CH;—CH,—C (R")=CH, + R"—CH,—CH,—al~

He MOXeT OBITH peaJiH30BaHA,

12 2. 265
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370 npaBHIO HMEET TOJBKO ONHO HCKJAIOUEHHe — STHJIHPOBAH:E
a-0J1epHHOB.

Ecnu paccMatpuBath B cMecsiX a-o/iePHHOB H TPUSTHIAMIOMHHHS
BO3MOXKHOe PaBIHOBCCHE

C;Hg—al 4 CH,=—=CH—R 7=> C,H, 4 al—CH,—CH,—R,

TO MOXKHO 3aMeTHThb, UTO 37ech 3a cBa3b alH KoHKYpHDYIOT ABa OJe-
¢uHa pasaHuHbIX THNOB. MHave roBopsl, B OT/IHUKE OT PacCMOTPEH-
HOTO BHILIE CJydasd PaBHOBECHE CMEIAercsl B JieByl0 CTOPOHY (cp.
c1p. 91). [TosToMy cnemyer oXHEaTh, UTO 3I€CH Mpeobianaer B3a-
HMHOE TmpHCOenHHeHHe JIBYX CTOfILIHX CJ€Ba KOMIOHEHTOB. JTOT
BHIBOJL MOXKeT HMeTh 3HaUeHHe Jnsi CHHTe3a H3oleHTeHa (KaK UCXOn-
HOH CTanu¥ CHHTE3a U30MpeHa) H3 3THJACHA M MPOTHJICHA.

AJIOMHHHHTPHAJIKHJIBl H OJIEQHHBI
C IBOHHBIMH CBA3AMH B CEPEJIHHE I[CITH

B xone nuMepu3amyu q-oJeHHOB NOLBRJSIHCE (B 0COOEHHOCTH
NpU BHICOKOH TeMmuepatype, ~200°) 3HauMTeJEHHE KOJHUECTBA OJie-
(p)HHOB ¢ ABOHHLIMH CBfI3fIMH B cepelliHe IenH, oOpa30BEIBAIOMIMXCSH
B pesyJbTaTe NEperpynmupoBKH MCXOAHBIX oJseduHoB. Takum o6pa-
30M, AJIOMHHUHAJKWIE CIOCOGHEI KAaTaJH3WpOBaTh NEpcMellleHue
NBOMHOH CBsI3H Yepe3 OGpPaTHMYIO PEAKLHI0 MpHCOeAHHEHWe-—OTIIe-
IJIeHHe, IpHYEM B NepBofi CTajuy UrpaiT poJib MPOAYKTH, NMOJyUeH-
HEle He 1O DpaBuJy MapKOBHHKOBA. IJTO MOXKHO OBUIO MOKA3aTh
nOyTeM HarpepaHH$l YHCTOrO AOMelleHa-6 ¢ 3hHpaTOM TPHITHIAJIO-
muHug npu 240° JopeneH 6Bl mogyueH oOpaTHO NMOYTH KOJHUe-
CTBEHHO, a pacuieluieHde 030HOM fAajao B Mos. Y%: Cy-kuciora 9,4;
Cs-xucnora 22,6; Ce-kucaiora 35,0; Cr-kucaora 20,2; Cg-kucaora 12,4.
Takum 00pasoM BbIfeseHBl NMOYTH OJWHAKOBBIE KOJIHYECTBA JOJC-
LeHa-5 u gojelena-6 H OKOJIO TMOJOBHHBl 3TOFO KOJIHUECTBa JOMe-
LeHa-4. M3 Gosee MO3HHX ONEITOB CTAJIO H3BECTHO, YTO BHIOpAHHBIA
JUIS STOrO ONEITA KaTaju3aTop (3(GHpAT TPHSTHIAMOMAHHSA) He BB~
JlepXKHBaCT BHICOKOH TEeMIIEPATYPH! ONLITA B TeUeHHe NPOJOIKATEN be
Horo BpeMeHH. C NponyKTOM, He cofepxaliuM s3QHDPa, CJAEIOBAJO
OXHJATh TaKoro xe sQdeKkra yKe npy 3HAUYUTCABHO 0oJiee HH3KOMH
TemnepaTtype. Ecan 6b UMesH MeCTO IPyrHe peakiui, TO B pe3yJb-
Tare JOMKHa Obuta 6el 06pa30BaThCH TePMOAHHAMHUECKH pPaBHOBEC-
Hasl CMeCh BCeX H-JIOJELIEHOB WJIH NpH JIOOLIX osle(pHHAX BCEX H-OJie-
¢uHOB, BKJIKOUAs a-onedHHEL

JTo paBHOBecHe OUeHb He(JaronpuaTio Ajia gofeueHa-1 (<29%).
Jlasi a-onedHHOB, OfHAKO, UeM KOpOUe [JIHHA IlenH, TeM GoJibiiee
KOJIUUeCTBO ero B paBHoBechi. KosmuecTBO a-oneduna B pasHOBe-
cuy (npu 190°) nnsg H-GyreHos — okoso 119 [23], u-nentenoB —
0k0J10 6%, rekccHoB — 4% . B npucyTcTBHH aNOMHBHHOPraHHYCCKHX
COCAMHEHNI g-OMepHHEl TepPexofsT B AMMEphl, HCUE3a0T M3 PaBHQ-

Pearxyuu caazeil antomunuli — yeaepod ¢ oreuHamu 179

BeCHf H B KOHIlC KOHIIOB BeCh OJIe(pMH NpeBpallaeTcsi B AHMEpHEIH
a-oneduH, DTo NPeANcJoXKeHHe B npuunune sepuo. OJHAKO OHO
3ABHCHUT OT PAa3JMUHBIX OOCTOATENbCTB: YWEM MeHbllle KOHLUECHTPAaIus
a-ojeHa (B paBHOBeCHH), TeM MelJlcHHee NMPOMCXOAHT AMMCpH3a-
nus. Takum o6pazoM, MpakTHYeCKH OHa He WAeT Jo KoHua. Jlume-
pHSALHIO MOXKHO VCKOPHTH 32 CUeT TOBHIIEHHS TeMnepaTypH
onerta. OIHAKO B 3TO HMEET CBOH Ipefes, TAK Kak MOABJSIIOTCH ApY-
rie ocnoxueHus (cM. crp. 267). Hakowen, ogeduHpl ¢ nBOHHO#M
CBA3BI0 B CepeflMHE LelH, XOTH W OUcHb MeJeHHO, BO3MOXKHO, JH-
MepH3YIOTCS CEAYIOLHM 06pa3oMm:

R—CH—al CH-R R—CH—CH—R R—CH—C—R

I + 1 o —s a4 | |

R—CH, CH—R R—CH, CH (a)—R R—CH, CH—R.
Ecqn B paBHOBECHH HMeeTCs fa)ke NpefieSIbHO Majioe KOJIHUeCTBO
a-onepHHa, TO 06pasoBaHHe TAKHX NMPOAYKTOB He HCKJloyaercs: (Cp.
Jlajiee — TOBeJleHHe LHKJI00e(QHHOB).

MoxHo NloKa3aTh, 4To H3 GyTeHa-2 W meHTeHa-2 MoryT GEITH NO-
NyyeHBl auMepHHe a-ojedHHB. Heofxomumoe Jas 3Toro spems B
4—5 paz Gosplie BpeMeHH, NOCTATOUHOrO JUISl MOJYUeHHs Tex XKe
IuMepHEIX g-ofieuHoB. C BHICIIHME onednHaMH paloTta LLIa TaK-
xke yernemHo. OpHako o6a 5THX onblTa TPeGYIOT NOBTOPeHHS C TPH-
MeHEeHHeM yCOBepLIeHCTBOBAHHON MeTONMKH, MpeXKae 4eM MOXKHO
6yeT cKa3aTh, KaKOe KOJHUECTBO aTOMOB yIyepoja y oneduHa ap-
JisieTcsl mpenesoM OJs NpHMeHeHHs MeTona,

M3 nusmux nukjoosiedutos (He cuuTas IukJIoGyTeHa) NHKJIO-
NeHTeH HauGoJee PeaKIHOHHOCHOCOOEH II0 OTHOLIGHHIO K CBfA3H
Al—H [24). Ero noseneHiie npyu KaTaJdHTHUECKON NHMepu3anun aHa-
JIOTHUHO MOBEJeHHIO aNHpaTHuecKux a-ojeduHoB. bBruto obHapy-
keno 40Y% oxumaemoro l-umHKJIONEeHTH/IHKJIONEHTCHA-1, 06pa3oBaB-
merocs (OYeBHAHO, He NPH ONTHMAJIBHBIX YCJOBHAX) CJEAYIOIHM
obpazom:

CH,—CH, M o cnz--cs2 CH,—CH,
cl e H—CH
CH,—CH, CH,—CH, al—C—CH,
[
H C:H,
|estts
CH—CH,  ,CH,—CH,
| >CH—C | 4~ CgHlgal

CHy—CH,  NCH—CH, .

JogasaTe CTPYKTYPY YAaJoCh MNyTeM O30HHPOBaHHA, KOTOPOe
NpHBesio K 06Pa30BaHHIO H3BeCTHOH [25] 8-KeTo-3-1HKJIONeHTHIBAE
puasosoil kucnoth CsHg—CO— (CHg)s—COoH. ¥Yrneromopos maer

12*
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HHTPO3OXJIOPHA C Toukoil muaBneHus 96°. Jipyrue yrieBogopodi,
onHcaHHEe B jauTeparype [25, 26] kaK UUKIONEHTHINKKIONEHTEHE,
HMelOlYe NOLOGHYIO CTPYKTYPY, JOJKHBL GBITH HHBIMH II0 MPHPOZE.
(Bemectsa 6bi moJrydeHH M3 NPOAYKTOB, KaK NPABHIO, HMEIOLIHX
TAKOH e YIJIepoJHblH CKeJeT, B NPUCYTCTBHH 3HEPrHUHO JeHCTBYIO-
LUMX KHCJOTHLIX KaTaJlu3aTopoB. [IpH sTOM, KakK H3BeCTHO, JeErko
TPOHCXONAT HeperpynnupoBKH.)

Jlpyrum mpHMepoM NPHCOeIHHeHHS aJIOMHHHHAJKWIa K [IBOM-
HOH CBA3H B CePefiMHe HENH ABAAETCS PeakUHs] MeKAY TPHITHJIAJIO-
MHHHEEM H Yuc-nuKJIoOKTeHOM. TIpn 3ToM Hapsly ¢ UHKJIOOKTHIANIO-
MHHHeM 6ELIO IOKa32HO 06pasoBaHue STHIMHKIOOKTEHa, YTO COOT-
BeTCTBYeT OOBIUHOMY TeueHHIO peaKiuH — CHauaJa NpHcoefHHeHHe,
3aTeM BEITeCHeHHe AaJKWIHPOBAHHOro oJjiethMHA HCXOAHBIM OJedH-
HOM H3 NPOAYKTa NPHCOEAMHEHHS.

IKCIHEPHMEHTAJIDHAS 9YACTH

IlpucoenuHeHne 3THJEHA K AJIOMHHUATPHAJIKMIAAM

- T'panuytr 83persaemocty cmeceli 3TUACHA © TPUSTUAAMOMUNUENM,
{Xompukamn). Llanusapaueckuii aBroka1ap eMkocreio 0,5 4, paccuu-
TaHHBI# Ha HaBieHue po 1000 ar, nosHOCTBIO MOrpyXawT B MACIs-
Hyl0 (aHI0, HArpeTyl0 JO TeMOepaTypel onbita. ABTOKJAaB  HMeeT
CJeyIoIYI0 apMarypy: 1) oTBomHYI0 TPYGKY, HanpaBJIeHHYIO BBEPX
M 3aKpHITYIO pa3pbiBHOH mnJyacTuHOH, paccuutaHHo#i Ha 400 ar;
2) manoMeTp, COeIMHSIOWMACH € ABTOKJABOM NpPH TOMOINH HIOJb-
YaTOrO BEHTHJS; 3) BIYCKHYI TPYOKYy C HroJibuaThiM BeHTHJEM.
OTHJIeH HAarHeTaloT IO HYKHOTO JAaBJIEHHS HAM H3 3alacHOro Co-

Cyna, eCJIH aBTOKJIaB clile HE HarpeT, WIH C I[IOMOILILbLID KOMIIpeC- .

copa *, ecaiM TeMnepaTypa aBTOKJa4Ba yiKe HOCTATOUHO BEICOKA. 3a~
TeM OTKJIIYal0T MAHOMETP H B ABTOKJAB HAKAUHBAIOT C MOMOIILIO
MaJIeHbKOro FHAPABJIHUECKOro Hacoca, pacCUMTAHHOrO Ha HaBJeHde
no 1000 ar, HeCKOJILKO MHJUIHJIMTPOB TPUSTHAAIOMUHES. Ecin TeM-
HepaTypa W LaBJeHHe NOCTUralT NpeieNia B3PHIBAEMOCTH, TO YKe
yepe3 MHHYTY H3 Pa3pBLIBHOH IUIACTHHBLl BHIPHIBAETCS OCTpOe KONTH-
mee miamsi BeicoToll no 1 m. Haunnas co 125° kaxnas sarpyska
3THJIeHa NpM AaBjeHuu Beile 125 ar conmpoBokaanachk B3PEBOM.
Tloka mpeniesbl B3phiBaeMOCTH GEIIH HeH3BECTHH, HEOLHOKPATHO
BO BpeMf ONBITOB HMeJH MeCTO BCIBUIKH. B3phie He o6nanaer Gpu-
3aHTHBIM JAeHicTBHEM. B LHMIHHADHYECKOM ONBITHOM aBTOKJape MMe-
JIOCh KOHYCHOE YIUIOTHeHHe, KOTOpoe AeHCTBOBAJO BCJENCTBHE He-

* Jaa stofi nejm HaufioNee NpHrOAHBIME OKAasajHch MeMOpauHHe EoMmpec-
COpPH pas/INYHHX Pa3MepoB. OHM OTNHualOTCA GoNBIIOH HaneXHOCTHIO B pafore,
U 3aMeHa JionHyBHIed MeMOpaHu, KoTopaH OhBaeT MHOrA@ HeoOXOAHMA, He BH-
BHBAET OCOOHIX TPYAHOCTEI, .
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SHAUUTEJBHOH  3JACTHUHOCTH 3aTHXKHBIX 60JTOB KaK CBoero poja
npefOXpaHHTENLHBI Kianas. Hs6riTounoe AaBjieHue CHyCKaloCh
yepe3 HEIVIOTHOCTH Y KOHyca. 3areM aBTOK/IAB CTaHOBHJCH CHOBA
repmetiudbiM.  OpiHaKo Takoii MeToOA paloTH He peKOMeHJyeTcd,
TaK KaK Macca, HAXOmsiascs B aBTOKJaBe, 06yI/HBaJACh.

Peakuus A0CTPOHKH
Mepuonmueckuii cunres (Tennepr, Xonvukamn, Kpoaab)

TToBepXHOCTb aBTOKJABa M NPHMEHSIIOLIHACH aMOMHURATPHAN-
KHJI JOJKHEL OBITh HHEPTHEIMH T0 OTHOLIEHHIO K PeaKLHH BBITECHE-
ums, T. €. B NEPBYIO Ouepellb He COAEpKAaTh JaxXe CJe[oB COE[HHE-
nufi HHKesas. Kak NpaBuiio, TPHITHJIANIOMHHHH, nepersanHeli 1o
BaKyyMOM, OTBeyaeT 3ToMy TpeGosanuio. Jlyullle BCEro, ecid amTo-
KJiap BHIMOJIHEH M3 HeJernposaHHOfi ctasm SM, oAHako XopoLlRe .
pe3ysbTaThl OBLIH TOJY4YeHBl TaKXKe B aBTOK/NaBax H3 CTalH VA.
BHyTpeHHHe MOBEPXHOCTH JOJIKHEL GBITH MeXaHMJeCKH XOpOLIO Oul-
IleHbi OT BCeX TPHCTABMIHX YacTHUeK IyTeM MPOMBIBAHHS KaKHM-
6o yriepopoponom. HenmdcpencTBenHo mepeji MPOBEACHHEM OIhl-
TOB mesecooGpasHo o6pabaTEBaTh ABTOKIAB CJACAYHOIIANM o6Gpasom:
1arpeBaTh NPH BCTPAXUBAHHH C 1/10—"/20 06b€Ma TPHITHIIANIOMIHHUA
HIH JIPYroro TPHAJKuNaMioMHHMs (WIH e DPacTBopa aJloMHHHH-
TpHAJKHJA B YIJEBONOPONie) B TeueHHe HeCKOJbKMX 4acos 10 200°,
a zaTeM TIOL JaBJjeHreM oKoJio 60 ar BBecTH XOJIOLHBIH STHJEH H
Harpers NpH BeTpsxupahuu jo 110° moka fap/icHHE He NEpecTaHCT
nanate. Ilocle Takoli o6paGOTKH H OXJaXJEHHS B aBTOK/IaBE He
JOMKHO COREpIKATHCH (IPH OTKPHITOM BEHTH/IE) CKOJBKO-HHOYIb
cyuecTBeHHOro KosuuectBa Gyruiena. HopmasibHeM cunTaercs no-
riaolllelre stuiiena fo 2%. Ecan xe o6pasopanock GoJiblliee KOJH-
yecTBO GYTHJIEHA, JKHJIKOE COIEPUMOE aBTOK/IaBa CJe/lyeT yAa/HTh
Ges focTyna Bo3ayxa * u moBTOPHTDH omepauuto. O6paCoTaHubli Ta-
KUM 06pasoM aBTOKJAB OCTAETCS NPHTOAHLIM JUIA pEakLHH N0 Tex
Top, MoKa OH HCMOJb3YyeTcsl TOJBKO JJIsi peaklHH AOCTPOHKH.

Tlonyuenne «sTH/EHA AJs MOJIHSTHIeHA», HanOOJee MPHrOAHOrO
o CBOEMY KauecTBY JJIsi peaKLMH NOCTPOHKH, He BBI3bIBaeT CeHuac
HHKAKHX 3aTpynHenHil. Ho MOXKHO BeCTH peakluio C NPOAYKTOM GoO-
Jlee HH3KOT'O KauecTBa, TOJILKO B 3TOM cJyuae, H3-3& TOro 4Yro ajio-
MHHHBTPHANKWI He OBl aKTHBHPOBAH, HEGOJBIIOH MPOUEHT aJIoMH-
HUHTpHAJIKHAA TepsieTcsi. MOXHO Takxke MeHee WHCTBIH STHJICH He-
KOTOpOe BpeMS BCTPSIXMBATL C TPHITH/AMIOMHHHEM MON AaBJIEHHEM
H TocCJe 3Toro XpaHuTh Hajy HuM. Crelyer, onHaKo, yuecThb, UTO
BBIIIE CBOErO KPHTHUECKOro AaBJieHHs STHJEH PacTBOPseT TPHSTHI-

* CefyeT ManOMHHTh, YTO aBTOKJaB [OJIKEH HMeTb B KpHillKe ocofoe oF-.
BepcTHe (HEOBXOMHMOE AMiSl ONHTOB O NABNEHKEM), Napaiielbnoe HPOAOABHONR
ocy, a TAaKKe OTAENbHBIE BOYCK JIIA ra3a, TaK Kak HHAaue OH HE MOXET Ipa-,
BUJIbHO 3KCILUIyaTHpOBATbCA B arMocdepe SAMMTHONQ rasa, o
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aJIOMUHHE (M CHOBAa BHIEJSCT €ro NP NOHWXKEHWH NABJICHHS).
Peakuus maunnaercst yxe npu nasaesun 100 ar. ITpu 1000 ar wua-
CTynaer NOJIHas CMeUIHBAeMOCTb. YTJIEKHCIBIH ras, KOTOPHIl BHA-
uane OblJ B 3THJIEHE B KOJIHYECTBE J10 2%, coepurenno obe3poxKen-
HOM THJPOOKHCLIO KaJusl Ha NeM3e, He NOFJIOLaeTcsl.

HauGonee nomxopstmumu nnsi paGoTB oKa3anHch aBTOKJABHI
€MKOCTHIO 110 5 4. Uem Gosblile pa3mep aBTOK/NABA, TeM TLIATEJIbLHEE
¢leayeT yCTaHaBJMBaTh TeMmmnepaTypy (BHauajle He Bhie 1007).
Haxe ecnu He NPOMCXOAHT BCOBILIKH, TEMIepaTypa MOXET pe3Ko
NOBBICHTBCS! (Hanpumep, no 160—200°), u Torpa s3arpyska OGygmer
HcnopyeHa. C paspuTHEM peaKUuH TEMIEpaTypa MOXKeT GHITh Mo-
BhblllleHa JHlb Ao 120° Ho He BhHIeE,

HenoctatkoM GOJIBLIMHCTBA ONBITOB B ABTOKJ4BAX SIBASETCS TO
YTO OMHIT MACT NPH NOHMXKAIOIIEMCS! TABJCHUH, T. €. JIHIIb BHAYAJE
umerotca ontuMagbheie 100 a7, a ¢ noHMKeHHeM JABJICHHSI MACT
peakius phitecHeHHA (oGpasoBanue oneduuoB). [Tostomy paGoraor
nipn nepeMeHHOM ARasJsieHHH Mexay 100, 50 ar v BBOASIT elue 3THIEH
noka He GymeT NOIJOUIEHO HYXKHOe KoJHueCTBo ero. ECTeCTBeHHO.
MOXXHO BEIOpaTh Takoe ycTpPoHCTBo, Gnaronapsi KOToPoMY aBToK/NaB
BO BpeMsl onbiTa GYNeT COEMHHEN C HCTOYHMKOM 3THJICHA M, TaKWM
ofpasoM, fapJieniie GyHeT OCTABATLCS! MOCTOSIHHBIM. Canenyer yun-
ThIBaTh, 4TO 3THJEH YaCTO COACPKHT NPHMECh 3TaHA, KOTOPHI Clle-
RyeT yIaJMTh, IOKa OH He OKasall CyLieCTBEHHOro BJIHSIHUSI HA nap-
LHaJIbHOE AaBJIeHUE STHJIeHA.

Huxe B 1a6n. 3 npueonatcs nanmbie 4 ombiroB (Kpoass B.)
IpOBefeHHBIX ¢ GoJbINOH TIMaTenbHOCTbIO mpu 90, 100, 110 u 120°
C TPUNPONHIAJIOMUHHEM H 3THJICHOM, NOYTH COBNANAIOUIMX B KOJH-
YeCTBEHHOM COOTHOWEHHH. [T0 3THM OMBITaM BHAHO, KaKuX pe3yJib-

‘ TaCauya 3
Tpm‘lponunamomnﬂuﬁ H 3THIE€H NpPH Pa3JHYHBIX TeMneparypax
K
KX;MEECTBO ml%"g;;%?&_ Bpewms, Bpewmsn, *
Homep| Temme- (CsHz)s | noro sruaera C.H g) | Meo0XOMM- | BEOGxOMY-
onuTa Pa’g%l’a’ ua al MaKG no':'t(-’:n?e";m nolé::zfen:ns-
2 sxe z MomH "5 Pyake., am,
qach qacH
1 90 101 | 1,95] 120 | 43 | 22 180 8 20
2 100 100 | 193 122 | 435 225 205 3 9
3 110 96 | 1,84 | 118 | 42 | 2,28 190 25 55
4 1209 89 | 1,72 116 | 415] 24 175 2 35

) MaxcumManbHoe faBieHH THFANOCH B GONBUIMHCTBE CIT eB yepes 1 yac mocne Haya
2K bl HHe HO0C ABLUIAHCTB: Y P!
yuas na

KpatospeMenno Temmeparypa HOfHMMaiach o 126°,
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TATOB MOXXHO OXHJATh B JyulleM ciyuae. PAa ¢ HeueTHBIM uHCJIOM
aTOMOB yriiepoaa Geln BHIGPAH TMOTOMY, UTO TAKHE OTBITHL SIBJISIIOTCH
XOPOLIHM KOHTPOJIEM NPaBHJBHOCTH TEUEHHs! PeaKiuH, Cyns no ob-
pAa30BaBLIMMCSl KOMIOHENTAM — NPOAYKTaM C YeTHBIM YHCJIOM aTo-
MOB yriepona (cp. ¢Tp. 166).

OGe nochiefiHse KOJOHKH TaGJs. 3 XOpOWIO MOKAa3bIBAlOT BJHSAHHE
TeMOepaTyphbl Ha CKOPOCTb PeaKLHH.

Hanpreiimas oGpaGoTKa u pacueT pe3y/LTaTOB OObITa NPOBO-
asTcd caenyiomum ofpasom: naejeHne CHmKawoT no 20 o7, Temnc-
patypy — Ko 50° 1 cmyckaloT ra3zoo6pasHoe COAEPKHMOE dBTOK/IABA
B razomeTp. Kosnuectso oneduna I B razomerpe nocruraio 6—7 a.
Ipu napnesud fo 15 mm pr. cr. H Temneparype no 60° npu ray6o-
KOM OXJayKJeHHM IPHCMHHKA H3 OCTaBILMXCSl B aBTOKJaBe MpPORYK-
T0B GBUIO MoJyueHo 2—3 2 JerkoJieTyyux oJieduuoB — onedun 11

[TponyKT peakuuH AOCTPOHKH (MJH aNMKBOTHYIO YacThb €ro) BHO-
CSIT MO KamisiM B atMocdepe 3alllUTHOrO rasa B HepeMeUIHBAEMBIH
MeTaHoJ, oxnaxaennnii o —60°. 3ateM HoCaBJSIIOT COJISIHYIO KHC-
Jgoty 1:3 u otnemsnor cyoi napadMHOBOro YrJeBOLOPOAA.

Jlnsi Gojlee TOMHOro ONpPENENEHUs] COOTHOLIEHHS peakuuit no-
CTPOHKH M BHITGCHEHWS! CYIlleCTBYeT nBa MoKasatess. IlepBeid —
pe3yJbTaT TIIATEBHOH aHAJUTHYECKH TOWYHOH TNeperoHK napacdu-
HOB, NOJNYYeHHBIX FUAPOJIH30M € BO3MOXHO GoJiee TOYHBIM OIpefle-
JIeHHeM MaJiblX KOJIHUECTB [IPOMEeXyTOUHEIX (paKuuti, COOTBETCTBYO-
MMM YIJIEBOAOPONAM C YETHBIM YHCJOM aTOMOB yraepofa (puc. 2,
ctp. 166), u BTOpOIl — BO3MOXKHO GoJiee TOUHOE ONpEJeJieHHe BCeX
oneduHoB (KpoMme ocrtatounoro sTHJeHa). Ilpuw —60° meranoJH3
2JIOMHHHATPHAJIKHJIOB, O NaHHBIM ONLITOB, NPOTEKAET OJHO3HAYHO
(1. . 63 nONOJHUTENbHOTO 0Gpa30BaHHs 0Je()HHOB).

Taser (oneduns 1 u 1I) Jerko npoaHalM3HPOBATL ¢ NMOMOILDIO
rasoBofl XpomaTorpauu H Macc-crekTpomeTpud. Jlas napacuHoB-
MOCTATOYHO YCTALIOBHTL KOJHYeCTBO JBOHHBIX CBsizell (Honmoe
uucJO) M BHIXOA (HMeeTcsl B BHAY KOJHUECTBEHHasi peaklus)
OCHOBHOI'O NPOJYKTA PeaKIHH.

B onbite 1 Ta6a. 3 cooTHoulenust Gbliu TAKOBHI: CPEAHHIH 3KBH-
BaJleHTHBIH Bec npoaykra noctpoiika pased  /sAl(CsHz)s +
+ 2,2C,Hs = 114, O1u 114 2 npoaykra cofepxayd B ojepuHe I—
8,8, B onedpunue 11 — 13,9, B napadune — 50,05 mmonn oneduna, 1. €.
Bcero 73 Mmoss. DKBHBAJEHTHOrO KOJNHUYECTBA 3THJIE€Ha B XOle
peakuuu H3pacXxofioBaHo He Obuo. Otciona KonmuectBo CoHy st
peakuuu aoctpoiku: 2200 — 73 = 2127 mmoas. CooTHolIeHHe KOIH-
yecTB OJie)HHA, OOLIEAIIEr0 HA peaKiHH JOCTPOMKH H BLITECHe-
wus, paBao 29: 1. B 31y BesMunHy, OJHAKO, CJELyeT BHECTH €l
JBe NONpPABKH: MPH HCCJELOBAHHH OTHENbHBIX (dpakuMii napadHHa
Ha cofepxanue osebunoB o ¢paxunn Cs Haxonwm 11,4 mmoarn
2-merusnenTeHa-1 (JieTko onpezgeisieMoro mno HH(ppakpacHeIM IO-
jocam 890 cx!) u simmb OKono 1 mmong H-g-rekcena, TlonoGueie
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pasBerBaenHble OJeUHEI B APYTHX ¢paKuusx oCHapyXeHbI He ChIJIH.
Hctounnkom onedyHa SBJASETCS TPUMPOMMIIANIOMHHHIL, NOdyYyaeMBli
B3auMOfieficTBHeM TIPH BHICOKOfl TeMIlepaType MponujeHa H TpPH-
NPONUJIAMIOMHEKS, TIPHUEM, KaK MOGOYHEI Npoaykr, Moxer ofpa-
30BaThCA 2-MetuymieHTeH-1. KosHuecTBO 3TOTO J1€rkK0 BHITECHSIEMOIO
onepuHa cleayer BeYecTb H3 ofulero uHcaa (61,6 Bmecro 73 mamo-
seli). CooTHollleHne oJieuBa B PeakKUHMAX AOCTPOHKH H BhITeCHEHHA
Gyner Torna paBHO 35, OpHAKO 3TO YHCIO MMEET MHHHMAaJbHOE
3HayeHHe, TaK KaK B KOHIE CHHTe3a [aBJieHHe COCTaBJSIO0 JIHIE
20 ar, uTO NOJIIKHO NMPHBECTH HA 3TOM cTajHH ONblTa K 3HAYMTE/b-
HOMY YBEeJHUEHHIO CKOPOCTH peakuuH 3amelieHHs. Ilo-Buaumomy,
pauGoJiee NpaBH/bHOH BenuuuHoll GynerT cootHomenune 50: 1.

B onpbitax 2, 3 u 4 (100, 110 u 120°) coorBercTBeHHO GEHIIM Hali-
neHbl cootouenust 27 : 1, 23 : 1 u 13 : 1. [TocaegHsas BeJHunHa, oye-
BHJIHO, 3d@HHXKEHA H3-32 HEKOTOPOil OLIHGKH B MPOBENCHHH OIBITA
{remneparypa nonHsanach fno 126°). JledcTeuresnbHas BEJIHYHHE J0J1-
XHa Ouwia Ou GeiTh 18 : 1. (B o6we#t vactH, crp. 167 st TpH Besu-
YHHBl HCOPABJEHB! AJSl IOCTOSIHHOrO JaBJIEHHS, T. €. YBEJHYEHHI.)

B nopo6HBEIX yAauHbIX ONBITAX B aBTOKJaBax OYeHb TOYHO ompe-
JieJIeHH COOTHOUICHHS TPHAJNKHJAMIOMHHHI: 3THJIEH (B IPORYKTaX pe-
akuuu). Takue onbITHBIE A2HHBIE 0COGEHHO NPHTOAHK /11 CPABHEHU
pacnpenesieHHsi KOMIOHEHTOB C PAa3JIMYHBIM KOJHYECTBOM aTOMOB
yraeposa B NPOXYKTaX peakllHi ¢ BHIYHCICHHBIMH TEOPETHYECKH (CP.
crp. 156). Jlas 3ToH LeNH NPOAYKT CHHTE3a NMOABEPraloT THAPOJIH3Y
{n06apysOT MO KamiifiM B CHNBHO OXNAaXK[EHHBH METaHOJ, 3aTeM
n06aBnstioT cepHyw Kucioty 1 :3), BEensoT napadHHE H OTTO-
HAIOT HX Ha KOJIOHKe JUIsi TOYHOM peKTH(HKAaLuH, Jyylle BCEro mno-
csie JIOTOJIHUTEIbHOTO THAPHPOBAaHMsI ¢ HukeneMm. llesp rumpHposa-
HHA — JUIsI YTOUHEHHS] KPHBOIH pa3TOHKH IpPeBPaTHTL HMelonleecs
HEKOTOpOE KOJIMYECTBO OJIeQHHOB B HaChIIEHHbIC COEAHHEHHMSI.
MoxHO Tak¥ke 0TOGpaTh HECKOJBLKO Kanesap JJiA aHaju3a ¢ Ho-
MOIIBI0 Ta30BOl xpoMarorpagud. TaxkHm oGpasom Oblia moJNydYeHa
JuarpaMMa pacrpenelieHusl, nokazanHas Ha puc. 1 (crp. 156).

Ilpu paccMaTprBaeMOM HeENPePHIBHOM MeTOfle CHHTE3a GBLIO
TPYAHO NOAJEPIKHBATH FJHTENbHOE BpeMA CKOPOCTh MOAAYH COBep-
menso opunakosod. Iostomy B mponykrax CoHy(CoHs),al Benu-
YHHa 71 KOJe6JeTCs B TEUEHHe ONbITa H BPSIA JH MOXKHO OXHAaTb
6oJIbILOTO COBNazeHusl MEXAY TeOPeTHYeCKH BBIYHCNEHHBIM M Hali-
JleHHbIM 5KCNEpHMEeHTaJBHO pacupe/lelleHHEM.

HenpepuiBuniit cunres. ManoraGapurnas annaparypa (Xoabukammn)

SIcHo, UTO cHHTe3 Nesecoo6pa3Hee HNPOBOAHTH NPH NOCTOSIHHOM
NaBfeHMH 3THIeHa B anmapatype, NPHCIOCOGJEHHOH 17 Hempe-
poisroro Merofia. Tak Kak peakuust uneT OYeHb MeIJICHHO, clelyer
1103a60TUTLEA O JOCTATOYHOM BPEMEHH KOHTAKTa MeXAy STHJIEHOM
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oA AaBleHHeM M aJiOMHHHBTpHaJkwioMm. IlosTomy AJIsL OIBITOB
oGLIuHble MPOTOYHBE HACAOYlble KOJOHHBI HENPHUrOAHBI, TaK Kak
OHH He 06JafaiT JoCTaTouHOH paGouedt emkocToi. Ilns nposene-
HUsl PEAKIHA HEeNpPEepHIBHBIM METOAOM TPUMEHSUICS BEPTHKAJIbHBIA
paccuuTanHB Ha AaBjieHue TPyGuaThil peakTop NHAMETPOM 50 mm
u giuHo 3 m. [To Beeit gaume peakropa Haxoasarcss 200 IJIOCKHX
aJICMHHUEBBIX TApeNoK nuameTrpoM 48 mm u BBICOTOH Kpast B ma,
HacaKeHHBHIX Ha ILeHTPaJbHBIA CTePXEHb H COeJMHCHHBIX MEXIy
coGoli mepenipamu (puc. 4).

Toukuti cnoBl XHIKOCTH Ha Tapeakax nOCTa-
ToueH sl HopMaJsbHOH Tu((Qy3HH 3THIIeHa ¢ To-
BepxHoCTH, 4To oOfecneuHpaerT ero peaxiyo <
asomuuniiTpuankuiom. C apyrofi cropoHbl, BO
BceM anmapaTte NOCTOsHHO HaxomuTes 300 ma
xunkoctH. CBepXy € NOMOLIbI0 MaJleHbKOro THA-
PaBJIHUECKOr0 HAcCOCa BBORAT AaJIOMHHMETpHA-
KHJ ¥ OTBOAAT CHM3y NPOAYKTH peakuuu. Ha
HUXXHeM KOHIle annapara HMeJach BepTHKaJlb-
Has Jaryunas TpyGka mnuuod 15 em m jaua-
MeTpoM 8 mm, PaccuHTaHHasi Ha naBJicHHe, KO-
Topasi mnepexojWla B MeIHBI 3MeeBHK Jua-
Merpom 8 mm u pnusoii 8 m. TNecnesuuii Gbu
TIOTpy»KeH B Mac/IHyI0 GaHio ToH ke TemHOepa-
TypH, Y4T0 W B FJlaBHOM peakTope. B 3TOM
3MeeBHKe OGOJblIasi 4aCTb PacTBOPEHHOTO 3TH- fﬂ ghaféro%iﬁii%lf
JieHa ellle BCTyNnaja B peaklHIO. Ha}, HUKHEM _pfz’s'mymmem and
KOHIle 3MeeBHKA HMeJCs DemyKIHOHHH KNalaH. peakiuu HpHCOEju-
Orciona TpOAYKTH peaklHH uepe3 (OHAPL BHI-  Hemus  anoMuHEfA-
nycKaad B MeTaJuldueckdil npuemHHK. OcraToy- AJKUNOB K STHACHY:
HBIfi STHJIEH B 5TOM ME€CT€ OTBOJHJIHM H CIKHIaJd.

PeryJupoBanue 0160pa >KHAKOCTH BO3MOXHO JIHIIL TOTA&, KO-
rfa M3 PelYKIHOHHOTO KJANAHA BBHIXOAMT TOJBKO MKHAKOCTb, a He
cmech KEaKocTb—ra3. Ilostomy HeoOXoauMO CJIe[HTL 3a TeM,
yTo6Ll BCSl HIDKHAS yacTh IJIABHOrO peakTopa Obljla SanoJiHeHa
AHAKOCTHIO Ha BhIcOTy 10 ca. JInist KOHTpONA B HHKHell YacTd peax:
TOpa HMeJICSl MacCHBHBIH MOILVIaBOK H3 A/lloMuHus (Llap AHAMETPOM
45 mm), BeC KOToporo GBIl KOMIIEHCHPOBaH NONBECOM Ha CTaNbHOI
cnupafbHOft npy:xkuHe, CHU3Y y NomjiaBKa HAXOHHMJICA TOHKHH Xe-
JIe3HbH ITHOT, JOXOAHBHIMEA 10 JATyHHOH TPYOKH.

Jlatynnas TpyGKa GHUla moMelleHa B KaTyUIKe € H30JHPOBaHHOR
MeHOH HPOBOJIOKOH, compoTHBJIeHHE (AJ1s1 NepeMeHHOro TOKa) KoTo-
poil 6b10 H3MepeHo. 1o H3MeHEHHIO 3TOTO CONPOTHBIICHHA MOXKHO
y3HaTh, B KaKOf TOUKe anmapaTypel HaXOJHTCS MKeJe3HBli ITHOT,
¥ TakuM o6pa3oM MOKHO CJIefHTh 32 TeM, 4TOGEl ypOBeHb MHAKOCTH
octaBaicsl TPHOIM3HTENbHO NocTOsHHBIM. Ilo HeTeveHHnm 3 yac,
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(100°, 100 ar >THNeHa) NMPOAYKTHl PEAKUMH MO COCTABY OTBEUAIOT
TPHOYTHIIATIOMHHHIO.

Jlas pocTHiKeHMsl GoJice BEICOKOH CTelneHH AOCTPOHKH Leflec0o6-
pasHo 6710 OPOAYKT peakUuy NPONYCTHTh Yepe3 PeaKTop BTOPUYMNO,
TaK KaK MOUHOCTL Hacoca Gblla TaK Maja, 4To ee TPYAHO Gblio
noAepXMBATh HA MOCTOSIHHOM YPOBHE. YCTaHOBKa MO3BOJSNA Mo-
JYYHTL U3 TPUITHIaNOMHHHS B cpenHem 600—700 2 3a 1 uac mpo-
JAyKToB peaKuuH nocTtpoikH C4 Ilpu paGote ¢ TpHITHIAIIOMHHHEM
LeslecooGPa3sHo NOAJNepKHMBATL AaBlieHHe B npefenax 100 ar, elie
Jyyiie HeCKOJBKO HuXKe (80—90 arm). INoeTopuyo oGpaGoTKy nmpo-
LYKTOB PEAKUHH MOXHO NMPOBOIHTH NPH 5oJiee BHICOKOM LABJEHHM,
Takum ofPasom 3a 1 uac gocturaercs npucoenvnenue 300 ¢ 3Tu-
Jicua, Ilpil 3TOM AaBJieHHe TIPH BTOPOIl NPOKa4yKe OPOAYKTOB Peak-
uuu noseilaloT mo 120—140 ar, a npu Tperveit — no 180 ar (Ho He
Beiie). B pesysbrate npoao/KHTENBHOIO NPOBEHEHHS! ONBITOB Ghlyiy
nonyyenn Gosboige KonnyectBa (50—100 x2) pasnuuHBIX mponyK-
TOB peaKILHH NOCTPOHKH.

HenpephiBHpii cuntes. KpymuoraGaputuas anmaparypa (Xoabukamm)

Ipu 7flepepaGoTKe OOJIBUIMX KOJMHYECTB NPOOYKTOE OCHOBHOf
npoGnemo#l fBJsIETCS OBlCTPHE oTBOJ TemJla. DTO BLI3HBaeT Heol-
XOAMMOCTP TPUMEHEHHS] JJIMHHBIX TPyO4aTeX pPeaKTOpoB, CHaGkeH-
HBIX JIOTIOJIHUTEJIbHBIME OXJaKOAIOlUMy TIOBEpPXHOCTSMH H HOFpY-
KEHHBIX B KHAKOCTb € COOTBETCTBYIOLIEH TeMmepaTypoli KurneHus
QJs1 HarpeBaHMSL IO NOCTOSIHHOH TCMIEPaTyphl WM OTBOJA TerJia
myTeM HCrIapeHHSL. O6mas anuua peaktopa 21 m, oHa cocTaBJSICTCH
u3 7 npaMblX Uapr AauHok no 3 M U pHamerpom 35 mm. Llapru co-
euHeHs KaCKalHO NPH TIOMOLIM MeAHHX KaluWispoB U CHAGKeHb
[EPOKHMY UHIHHAPHYECKHMH CBADHBIMH OGOTPEBATE/IbHBIMH  PY-
6alukamMi M3 CTaJH (3aN0NHEHHBIMH CMECHI0 Tosyod — GeHsod),
a taxxe OCpaTHbHIM XONOMMJBHHKOM. Ilepeble TPU CEKLHHM HMeEIOT
oTgespHEIEe PYOallky, OcTalIbHLIE Yerbipe Haxomsitest B obmell. Ho
BO BceX c/Iy4afiX HHXKHHe H BePXHHe KOHUB Lapr BHe pyGallkH fo-
crynup. Takim o0pasoM Moryt GBITb COCTARJIEHHl PeaKTOphl pas-
JuuHOl puHEBL Ha ywactkax napr, 3akmoueHHBIX B PYGaLIKy, mo HX
JUIHHE fppBapesbl oXaaxjawoume pe6pa (U3 CTalbHBIX HOJOC TOJ-
umeolt 1 mm v wupunofi 20 ma), Tak 4To NonepeuHoe ceyeHHe TPy-
66l nanomHHaeT KoJieco ¢ 16 cnimniamu, Ho Ges oGopa.

OcoGofl 3ajlaueil GBII0 NOAACPKaHHE ONTHMAJBHOTO PeXXHMa s
noJiyuennsl XKejlaeMoro pacupefiesieHust NPooyKToB peakuuH. B 1pys-
yaThil pedKTOP CHH3Y OAHOBPEMEHHO NOAAIOT XKHUAKUH TPHUITHNAJIO-
MHHHH W 2TH/IEH nofl pasnendeM. IIpu 3anonHeHHOH Lapre ee co-
JepxuMoe Yepe3 COeAMHHTeNbHbIe KATMILIAPbl NOCTYNaeT B HIKHIO
yacTh cJeAYXuell Uaprd M 1. 4. JTHIEN TONHUMACTCH B KaXiol
napre MaJleHbKHMH Iy3HPBLKAMH, OJHaKO J0 KoHIA MOCJenHeil
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LaprH He JOJIXKHO OPOHCXOAUTH TOJHOrO IOrJoLLeHUs,, TaK Kak
HHaYe TaM He GYNeT MPOHCXONHUTH HACHIIEHHS H OCHAeJHSSI YacTb
napr Gyner Gecriosie3HoH st CHHTE34.

IMopguuMarolxecsl Ny3BIPbKH TPOH3BOJAAT 3aMETHOE IepeMeriy-
paHHe. D10 BRI3bIBaeT GoJsee OLICTPoe MepeMellcHHEe 4acTH TPHSTHII-
2JIIOMHHHSL BBEPX €O CKOPOCThbIO, GoJiblied, uem oflasi cpeaHss
ckopocth notoka. C ppyroil CTOPOHBI, YacCTHYHO "vaw
uMeeT MecTo o6GpaTHOe MepeMellleHHe yxKe H3Me- N
HEeHHOTO BeIleCTBa CBEPXY BHH3. AHaJIOTHUHOE
SABJICHHE [JOJIKHO OOBTOPATBCA B KaXXAOH CJe-
nywomel napre, T. e. YacTh NOCTynamlierg aJio-
MHHHHETPHAJIKHIA OCTAETCH B PeakTope HeJoCTa-
ToOuHOe BpeMsl, a 4acTh (yXKe NpopearHpopasiie-
ro) caumkoM ponro. CnencTeueM sToro fpJsier-
csl pacTsirMBaHie KPHBOIH pacnpejleseHHs! 0O cpa-
BHEHHIO C KPHUBOH, COOTBeTCTBYIOLIEH (opmyJe,
npusenenHolt na crp. 156. @opmyaa sra crnpaees-
JuBa Toraa, Korga (KaK B aBTOK/IABE) BCE CBSI3U
Al—C oannakoBoe BpeMsl HoABeprarwrTcs Bosjueil-
CTBHIO 3THJIeHa. JIpyrHMu caoBamy, B peakKLUHOH-
HOH KOJIOHHe JOJDKHa OBITh HCKJXOYeHa BCSIKas
KOHBeKIHsl ¥ TypOyJneHTHOCTh H YCTAHOBJNEH TaK
Ha3BBAEMBIH YHCTO BOCXOJSLIMH OOTOK. DTOTO
MOKHO JOCTHYb, IPHMEHsIs B KauecTBE peakropa
TOHKYIO cnupaJjieo6pasHyio TPYOKy CBBOLOM 3TH-
JieHa HeGOJBIIMMH NOPLHSAMU BO MHOTHX MECTaXx.
Ho st1o TpynHo ocyimectBuMo. [lostoMy Kakmblil
MEeTPOBHIH OTpe30K TPyOr Gbln pasnesieH Ha 4 ka- )
MCPHI, KaK NOKa3aHo Ha PHC 5, ¢ Y3KHM mepexo- SK';:' ainzaf;’x p:;
mpom or opHoit Kk ppyroil. Tlpu paGore BBepxy ,‘jocmo}}m“
KakJioli KaMepHl 06p33yeTCH pa3neisiiollasl ra- A-—nmeurpansmas Tpyba
30Basi MOJyWKa M Mofa4a KHIKOCTH TPOHCXO- (L. . ;:5;‘33:;“;‘;;3
OHT JMIb B MEHJIGHHOM TeMIe, COOTBETCTBYIO- MCPH I8HH B MR-
IeM Moxave Hacoca. B Kaxjoli Kamepe (6naro- merpax.
faps NOAHHMAOIMMCS My3bIPbKaM ra3a) NPOHCXORHT HepeMellHBa-
uHHe. Bea anmaparypa pelcTByeT KaK cepHsi HeGOJIBIIHX, MOCJEN0-
BaTeJIbHO BKJIOYEHHLIX aBTOKJABOB.

Becniay BBHIUHC/IMI, HACKOJBKO 3TO YCTPOHCTBO MO CBOEMY Xapak-
Tepy paGoThl NpuGnuXaercs: K MAEANLHOMY BOCXOASINEMY HNOTOKY.
[Monyuennsle paHHble O6ynyt onyOnukosaHbl mnos3gHee. MoxkHo
CUMTaTh, YTO B TAKOM peakrtope ¢ GoJjbumM npubJHXeHHeM AOCTH-
ralTcs HjieasbHBE YCJIOBHA.

M3 nocnenuero peakropa peaklHOHHasi CMeChb NOCTYHaeT uepe3
BeDXHH{ Kosen B Harperbli o 80° u paccuMTaHHBIH Ha NaBJieHHe
IPHEMHHK, B KOTOPOM 3THJIEH H XHMJIKOCTb pasfensiorcs, ITuiey

fF5i=15
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OTBOJAT CBEpPXY, U LABJEHHE €r0 CHIXKAIOT 10 HOPMAJBHOro, 3aTeM
yepes JBYXCTYNeHYaThlii MeMOpaHHBIH KOMIPECCOp OH CHOBA BO3Bpa-
maercd B ubkia. Mexay 1-# ¥ 2-H cTyneMsaMH KoMOpeccopa Bhle-
asietcsl  HeGoJplIoe KOJHYECTBO OyTuiieHa HJIM, €CJIH UCXOAHBIM
fIPONYKTOM SIBJISIETCS TPHIPONMJIANIOMHHA#, nponuneHa. OrM BHITY-
CKalOTCsl B 3TOM MeCTe Yepe3 KJanaH, Tak Kak B GOJbLLIOM KonHue-
cTBe MellaqaH Obl mpomeccy. ononHuTenbHas NoflaYa 3THJEHa B
TepBYIO CTyNeHb KOMIpeccopa NPoM3BOAMTCA H3 CTa/lbHOrO Galnona
yepe3 PEIyKUMOHHBIH KJallaH, OAHOBPEMEHHO C NOHH)XXEHHEM €ro
JIABJIEHHS J10 HOPMaJIBHOTO.

Ilpu nycke yCTaHOBKH cHauaja BBORAT STHJIEH IO HYXKHOro pe-
aKIMOHHOTO JABJEHHs, 3aTeM NPH HarpeThlX peakTopax OAHOBpe-
MEHHO BKJIOUAIT HHPKYJALMIO 5STHJIEeHA H BOPBICKHBAIOLIMIL
Hacoc AJA MOAAuH TPHAJKHJaMOMHHHsL. TIpH 3TOM COOTBETCTBYIO-
IHM peryJMpoBaHHeM DeNyKIHOHHOrO KianaHa B KOHIle anmapata
CJle;sIT 3a TeM, YTOGH jfaBljieHHe OCTABAaJIOCh MOCTOSIHHBIM.

LlupKyJIAUHI0 STHNEHa PETyNHPYT Tak, YTOOH MOIJIOIANOCH
oKoJ0 2/; sTHiena. Ilpu nofave 1 ke TpHMpONHIAmMOMHHHA B 1 yac
B KoHIle MOXKHo OHUJlo oTO6HpaTh 3 K2 NPOAYKTOB PeaKUHH CO cpel-
HHM uYHMCJIOM AaTOMOB Yyryepoja B coenuteHHn 9,5. Ilpu BeIGope
COOTBETCTBYIOIIEH CKOpOCTH TOAAYH MOXKHO OTpPEeryJIHpoBath CTe-
NeHb JIOCTPOHKH.

OnbiThi NPy AaBjeHuH stuiena 1 at (3éim)

[puGop nJis1 ONMLITOB NpPH JapJeHuH sTHaeHa | ar 6bl1 oueHb
npocT. 3akpensienHasi KoJ6a emkocTeio 250 M momellasack B 3a-
nonHeHHBH Macsaom Tepmoctar. CopepxuMoe Koalbl OBICTPO nepe-
MelIHBAJIOCh MATHHUTHOH MemajiKoH. JIHO KoJiObl GLLIO MJIOCKHM
HACTOJIbKO, YTOGH BOJIABJIEHHBIA B CTEKJAHHYIO TPYOKY MarHuTHBIR
ciepeHb MOT' JIETKO TNOBOPAYHBATHCS CreHKH KOJOB HMEJH
4_octpeix pebpa, pacnosioxkeHHbiX noA yrnom 90°. DtH peGpa npu
H3rOTOBJIEHHH KOJOBI GBJIH BHINOJHEHE NyTeM BBIABJIHUBAHHS HX H3
CTEKJIOMAacChl B TopsiueM COCTOSTHHH. Haxonsilieecsi B ABHXKEHHY
collepuMoe KoJGbl pasCusalioch 06 3TH pebpa, o6pa3ys cunbHble
3apuxpenus. KonGa Gbina coefHHeHa 4epes Kamwuisip C rasoBoi
GiopeTKoH, 3anoJiHeHHOH pryThio. Kpome Toro, oHa HMena COOTBET-
CTBYIOIMe NpHCnocoGJeHns JJIs 3al0JHEHHst pacTBOPHTENEM, OT-
Bopa npoCbl H BBOJlA 3THJEHA.

Tpustusartomunuil u srusen (1 ar) npu 110,5°. B navane peak-
Iy ‘HeGoJIbIlloe KOJMHYECTBO HMEIOIErocsi B INPOAYKTe THAPHAA
GLICTpO pearupyer c sTHJIeHoM. Iloka norJomeHHe B TeYeHHe 10 Mu=:
ocTaeTcsl MOCTOSIHHBIM (MHOTAa ‘OHO JUluTCs o 50 MuH.), H3MepeHue
MOKHO He NPOU3BOMMTE. IlornoileHHe 3THJCHA TPHITHIAJIOMHHHEM
CTAHOBUTCA TOCTOSHHEIM Uepe3 NPOACJIKHTENbHOe BpeMst (peaxiust
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HyJeBOro Mopsiaka, cp. ctp. 156; To e OTHOCHTCSH, ONHAKO, H K pe-
aKkuMsaM GoJjiee BLICOKONO MOPSIAKA, TaK KaK NpeBpalieHHe 31ech
oueHb He3HauuTeJbHO). 50 M4, T. e. 41,8 2, TPHITHNANIOMUHHUS TO-
rnomator npu 110,5° 2,6 ma (u. 7. A.) 3THJeHa B 1 Mun., T. €. 7,4 ma
(0,335 mmoas H. 1. J.) 3THIeHa HA 1 MOJb TPHSTHJANIOMHHHS B
1 mun. uan ke 20 mmoseii B 1 uac. Takum o6pasom, uepes | uac
TIpopearupoBaso Julib 2%, cuHTasi Ha o0pasoBaHue JHITHAGCYTHI-
aJIIOMHHHSL

Bausrnue pasbasaenusn. B rauectse pazCfaButelisl NPHUMEHAJICH
anudaTuH (rHApPHpPOBaHHOE NH3eNbHOoe Macyio Pulucpa — Tponwa).
Hoeyto cMech 3arpy:aJii He KaxALH pa3, a 106aBJsiiii Onpejieien-
Hoe KOJHYecTBo ee (OPH TIaTeNbHOM HCKJKYEHHH NOCTYNa BO3RYyXa
¥ BJArd) B PacTBOp, NepeMelllHBAJIH H 3aTeM YRAJSJIM H3 annapata
TAKOe e KOJHUeCTBO ToToBoil cmecH. TakuM oGpasom, annapat
OCTABAJICSA COBEPIIEHHO YHCTHIM H BO3MOXKHBIC NOTEDH H3-3a HAJH-
UHS OCTATKOB BPEAHBIX BEIECTB .yCTPAHAJHCh B CaMOM Hayale,
noKa HMeJOCh OTHOCHTEJNHHO MHOTO ajdIOMHHHHTpHAJKHIIA, TAK 4TO
BO3MOXKHBle He3HAUHTeJbHble MOTEPH BELIECTBA B pacyeT He MpH-
pumaiorci. O6BbeM MHAKOCTH B NOIVIOTHTEJbHOH KojGe GBI paBeH
kax bt pa3 50 #a. UuC/I0BLIC faHHBE CM. CTD. 162.

Tpunponua- usu Tpubyrurartomunuii u srusen (1 ar). Has
NOrJIOLEHHSI 3THJIEHA Ha3BaHHBIMH aJIOMHHHATpHAJKHIaMK  Oblla
HCIONIB30OBaHA ONHCaHHaf BHUIe annapatypa. Korfia nornouieHue
npexpaeBpemenHo, uepe3 100 MuH., NpeKpaTWioCh, Ta3, copepxa-
mHHCS Hajg KUAKOCTBIO, BHIIABAHBAJNH HHAU((PEPEHTHEIM razoM
B JOBYWIKY, oxnaxnennyo no —180°. CogepxkHMoe JOBYIIKH, XKHA-
Koe BHauaje, GLUIO Jierko HAeHTH(HIMPOBAHO COOTBETCTBEHHO, KaK
NpONHJIeH HIH a-CyTHJIeH. .

Tpuleyurastomunui 1 3ITUNEH NPU NEPEMEHHLIX YCAOBUAX U
Oasaernuu 1 ar. 41 2 TpupennnanioMuuuss o6pabaTbiBaJH 3THIEHOM
npu | a7, Tak Xe Kak TPHITHIZNIOMHHHE B aHaJOTHYHOM ONEITE,
ro npu 115°. Bpemsi o1 BpeMeHH onpefensifii KOJMYECTBO MOLJIO-
ILeHHOTo 9THJIeHa M ToTdYac e oTOHpasu npoby — | ma peakuuoH-
Hoil cmecH. st o70f ues peakunoHHasi KonGa Cbia :cHaGXkeHa
JOTIOJIHATENbELIM Ty6ycoM ¢ npuTepToil NpobKoii, NpHYeM BO BpeMsi
oTGopa NpoCbl 3TH/EH CNYXHJ 3allMTHHIM rasoM. Ilocrne TOTO KaK
5Ty ONepPaUHI0 3aKaHUHBAJM, OTBEpPCTHe 3aKPHIBAJH H JaBJieHue
B KoJife M ra3oBoH GIOpeTKe BREIPABHHBAJIOCH, OOBIT MOXKHO GBLIO
npopoixkate. IIpo6y mepenocusiu Ges jfoctyna Bo3llyXa B KIOBETY,
H3TOTOBJIEHHYI0 M3 KaMeHHOH COJIM, ¢ COOTBETCTBYIOLLCH TOJNHHO#R
cJiost. JlelleH onpefessin Lo HHTEHCHBHOCTH JuHHM 910 emL. Tlo

“KOJIHUECTBY MOTJIONIEHHOTO 3THJIEHA- (¢ MONMpABKOil HA mepBOHAYaJlb-

HOoe KOJIHUECTBO BelllecTBa) M KoJHYecTBY oOJepHHa ONpenensing
KOJHMYeCTBa STHJIEHA, H3PACXOLOBaHHblE HA peaKLMIO AOCTPOHKH #
BHITECHeHHS, 110 OKOHUQHHH peaKUMH OCTAaTOK, HaXOAMBIIHTCH
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B KoJi0e, NOJIHOCTBIO pas3jlaralid 3THITeKCaHoJMoM. TaK Kak u3 IMpo-
OYKTa peakuuH BBIAEJSVIOCh OPH 3TOM JHIL HEGOJBIIOE KoJye-
CTBO rasa, To CTaJlo IOHATHBIM, 4TO cliegyer Opath A1 NPoGH
Gonelune Haseckn (10—20 2).

INpubop (cm. pabory 24) HeCKOJBKO BHAOU3MCEHHJIH; Koiba
Onia yeesuueHa Ha 50 ma u g noGaBJieHHsl 3THJreKcanosa GOrelja
BHasiHa KanesnbHasi BOpoHKA. K KOHIly peaKuuw ras yoajsijii KURsi-
uyeHHeM (mapbl AOXONWJIM MO KpaHa rasoBoi CIOpeTKH), HU3Mepsy
o6beM H OMNpejelisild KOJIUYEeCTBO 3TAHA COBMCCTHO C mepellefliuM
3alHTHEIM Td30M Macc-COeKTPOMeTpHuecKUM cnocobom. [losyuen-
Hble BEJHYHMHBl COBOAaJdH BCErga C PasHOCTHI0 MeXAy OOCLIHM
KOJIHYECTBOM MOTJIOLEHHOrO 3TWJIEHA W 3THJIEHOBBLIM 3KBHBANEHTOM
feueHa. CoaepxkaHue CBOGONHOTO JelleHa B TPHAELHNANIOMHHHH
OBJIO CcOBCeM He3HauHTeJbHBIM. XoJ TaKoro onbiTa HNOKasal
B tabu. 4.

Tabauga 4

PeakuuH NOCTPOHKH M BHITeCHEHHs! HpH B3aHMOAeilCTBHH
TPHAELMIANIOMHHHS] ¢ 9THAEHOM npH 115° u 1 am

Koangectso

B Iornomeno obpasoBas- Peaknug Peakuun
peMa, MHH. C;H,, mmosn | weroca C,oHy, | MOCTpoiKnN, % |BHTECHEHHS, %

MMOAL

Colepacanue Oeyera 8 crmecu 90 Mmoneil

60 54 32 41 59
150 13,6 6,5 52 48
230 20,0 82 59 41
380 28,0 11,1 60 40
Codleparcarue Odeyena 6 cmecu 25 mmonred

260 | 15,2 | 449 | 71 ] 29
Codeparcarue Oeyena 6 cuecu 50 Mmoreit

330 | 180 | 402 76 | 224

2) Onpenesewo N0 KOAHYECTBY 9TaHA UpPH FHAPOKZE,

B nocnepHeM ONBITE€ OCTATOK peaKHHOHHOH CMecH JAOMNOJIHH~
TeqbHO ofpabatkiBaju 3TuncHoM. Uepes cienyrouue 4,5 uaca Golio
YCTaHOBJIEHO, YTO peaKuHs JOCTPOHKH Nporekaer HA 79Y% U peak-
nusl BHTeCHenusi — Ha 219, 7. €. H3MeHeHHe OBUJIO OUYEHL HE3HAUH-
TejbHEIM. Tak ¥ 1MO/MKHO OBTh, TaK Kak KOHLEHTpanuu JerneHa B
HayaJe onbita, yepe3 5,5 waca u uepe3s 10,5 yaca OTHOCATCA Kak
50:54 : 58, T. e. cyllecTBeHHO He H3MEHAKTCH,
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Peakuun AOCTPOHKH M BBHITECHEHHSI NPH B3aHMOAERCTBHH
TPUACLHIAJIOMHHHSA C STHJIEHOM. 3aBHCHMOCTBH OT [aBJeHHs
(3énn)

Ammapatypa U TeXHHKa H3MepeHHs

Jas onbitos AOCTPORKH H BHITECHEHHS, NpoTeKalomMx npH 20 u
60 ar (xon onkita mpu 100 @r MOXXHO YCTAHOBHTL IO pPe3yJbLTaTaM
npeNapaTHBHLIX OINBITOB), CJAYXKHJa armapaTypa, NO3BOJSAIOIIAs TaK
Ke YAOGHO CJASNUTh 3a MOIJIOLIeHHeM Tasa TpH
BHICOKOM JlaBJIEHHH, KaK H OCbIYHO NpH AaBje- =
pME aumb B 1 ar. PemwariiuM MOMeHTOM ITIpH
KOHCTPYHPOBAHHH YCTAHOBKH OBUIO CTpEMJIEHHE 5
REINOJIHUTD €€ TaK, YTOObl BO BpeMsl PeaKIlHH H3-
6e)xaTh TNPUCYTCTBHSI BCAKHX CJEOB MeTallia

(caennl MeTajsa KaTaju3upylT DEaKLHK BH- 4
TecHeHHs1). ITO OBUIO HOCTHTHYTO CJEOYHOILHM |
o6pazom.

Peakrop npeacrasJsieT coCoii UHIAHHIPHYTE-
ckuit creknsuHbl  cocyr I (cM. puc. 6) em-
Koctpio 0Koo 200 ma ¢ ofHUM GOKOBLIM ULJIH-
¢dom 2 M nJIMHHOH UPUIIasIHHOH CTeKJsAHHO TPYO-
Kol 3, BepxHHH KoHell KoTOpoH 3anasH. Jta
KoJi6a YKpemyieHa B KpPBILIKE ABTOKJAABA €M-
KOCTBIO 2 4, CHaGXKEHHOro MarHHTHOH MellajKoi
TaKUM 0Gpa3oM, 4To [JHHHAS CTeKJsHHas TpyO-
Ka 3 NOXoOuT 10 BepXa TPYOKH, B KOTOPOH JIBH-
JKETCs BBEPX M BHH3 JKeJIE3HBIH cepfileuHHK Mar-
auTHoll MewaskH. B crekmsinaoll TpyCke 3 ¢ no-
MOINBI0 CTHpPANbHOH OpPYXUHB 3aKpenseH Ma-
JIeHLKUHl CTepPKEeHb M3 MSATKOTO Kede3a 4, Koro-
peifi nop melcTBHEM MAarHUTHOTO NOJISI HaXOHUsl-
LIeHicsl cHapyXH KaTylWIKH 5 [ABHXKeTcsl MO Bep-
THKaJI¥, CHH3Y K JKeJe3HOMY CepleYyHHKY TpH-
nasiHa NpoRoJOKa (U3 cmJaBa, CBaPHBAIOLLETOCH
CO CTEKJIoM), KOTOpasi coellHHsieT COGCTBEHNO Me-
majaky 6 (CTeKJsSHHYIO MaJIovKy, 3aTHYTYIO B BH1e
IJIOCKOH CTMHpaJii) C KeJNe3HBIM CepleyHHKoM 4.

I Puc. 6. Peaknuon-
PH BKNIOUCHHM MATHHUTHOTO TIONSl MEWAKA gy cocyn ans nsy-

OLICTPO MOAHMMAETCS, & TIPH BLIKJAIOUEHHH CHOBA  YeHWs KHHETHKH NO-
nanaert, TaK 4T0 XHAKOCTh, HAXOASWIASICSA B KOJ-  TJOLleHUA STUWIEHA

TPUITUJANIOMUHUEM

Ge I, TaTeJbHO NepeMelLTHBa Ta30M, Ha-
» T H pe €red € ’ NOZ IaBJEHHEM.

XOisIUMCA B IPOCTpaHCTRE HafA XHAKocTeO, Ca-
MO MarHuTHOe moJie BKJIOUACTCS NEePHOJHUYECKH.

B KpHIIKY aBTORJaBa (CHH3y) BBMHYEH KamWIJAPHLIH BBOL 7,
KOTOpLIi MoOKeT COeRMHATBCSI C PeaKuHOHHBIM cocyaom I udepes
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TOMNAKOBYI0 TPYGKY 8 M JaTyHHYI© npHuutHbosaHHyo myopry 9.
TaxkuM o6pasoM, peakUMOHHOE NPOCTPAHCTBO TEPMETHYECKH OTe-
JIeHO OT OCTaJbHOro TpoCcTpaHcTBa aBTokJaBa (puc. 7). Onuako
cocyn ! u MPOCTPAaHCTBO aBTOKJaBa COeNMHEHE! APYF C APYTOM IpH
TIOMOLIM HapYKHOTO OTBOJA, KOTOPBIH MoXeT OLITh pazbellHHeH NpH
noMoluu HroJpuaroro sentas 10. Kpome Toro, mexny cocynom I
M NpOCTPAHCTBOM aBTOKNaBa HMeercs PTYTHHH Manomerp 11, pac-
CUMTAHHHIl Ha /aBJeHWe, KOTOpHi Mocje 3akphiThsi medTwis [0
peiictyer  kKak  nu(depenuuanpHbli  MaHomerp.  PasMepbl

Puc. 7. YcranoBka jaf usydedusl KMHETHKM mO-
FAOIIeHHs STHUJEHA TPUITHNAMIOMHHYEM KO JaBne-
HHEM.

MaHOMETPa: HapPYKHBIH AuaMeTp elle3Hol TPYOKH 16 mn, BHYTpeH:
oyt — 10 mm; pvHa KoJena 30 cm, papuyc 3akpyrieHus 12 cm;
PTYTBHIO 3aNOJIHEHO TOJBKO 3aKkpyrienne. B o6a KojeHa maHomeTpa
EBefleHEl H30JHDOBAaHHBle OT KOpNyCa 3JIEKTpPHYSCKHe KOHTAKTHL.
Ilenecoo6pasHo OpUMEHATH 3anajbHbie CBEYH, yr1_0Tpe6.nﬂebee B
IBuratensix M BHjepxHBaromie paasienne no 100 er. UK LeHy
TPAJILHOMY 3JIEKTPOAY 3aHAJNbHOH CBeud NPHNAsH XeJleSHBH CTeP-
}eHb, KOTOPHIH JOXOAUT MOYTH IO NOBEPXHOCTH PTYTH. p -

MepTBoe NPOCTPAHCTBO aBTOK/aBa 3alloJIHEHO BO3MOXHO OoJee
TOUHO TOAOFHAHHOH BcTaBKol, OTJHTOR H3 amoMuHHsL Jlas ayuliero
TernooOMeHa B ABTOKJAB 3aJHBAOT EILIE NOJMMITHIICHTIIMKONb.
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CeoGoaHoe NMPOCTPAHCTBO B ABTOKJaBe H B APYTHX UacTAX anma-
para, nckiwouas emkocthb 1, pocruraer 500 ma.

B--cocyn ! tpuankunamoMHHuB 3arpy}aioT uepes TOHKYIO, rHO-
Kylo. TPYOKY, BBefleHHYI0 4epe3 OTBepcTHe [2 u jfoxomsmyn po I.
Ecnu npu otkpeitom Bentusie 10 MeJleHHo HarHeTaTL, 3THJEH, To
BQ Bcell cueTeMe YCTaHaBJHMBAacTCsi paBHOe naBjeHue. Ecam Tenepn
8aKpHITb BEHTH/IL /0 M NPHBECTH B [BMMKEHHe MeIajkKy, TO HauH-
HaeTcsi morJIolmeHHe STWJIeHa; JaBjieHHe B cocyfe | mapjaer,
PTyTh B COOTBETCTBYIOLEM KOJeHe Nu(p(epeHIHalbHOTO MaHOMETpa
I_I‘ nopuHMaeTcsi. 3T1o yMeubllIeHHE JaBJIEHHS KOMIICHCHpYerca J10-
0aBKOHl 3THJIeHA uepe3 KOPOTKHE NPOMENYTKH BpeMeHH. JloGaBKa
STHJIEHA HempephiBHO 3amepsieTcsl, KaK onucaxo Huwke. Takum o6pa-
30M, NOrJIOUICHHe 3TH/IEHA HAET CTYNeHyaTo, NPHYEM BEJIHUUHHY CTY-
NEeHH MOMXHO CllefaTh CKOJIb YTOAHO Manofl.

HobaBka 3THJIeHa npoMCXOmHT crenywomuM obpasoM: cocys !/
COoeJIHHEH dYepes pacnpenenutelb 13 C KenmesHHM aBTOKJaapom [4
eMKOCTBIO .1 4. B KpHILKe 4BTOKNaBa /4 HMeeTCS! OTKpHTAS CHU3Y
xenesnas TpyCka 19 emkocTbio okoiio 300 Ma (B KOTOpoH mosfiHee
HaXOMHTCS! 3TuieH). B BepxHeM Kouue -Tpy6ku 15 MMmeeTcst KanuJi-
JisIp, C NOMOIIBIO KOTOPOTO oOHa COENHHEHA C pachpenesuTe/]em
{a uepes nero — c cocynom /). . B aBToknas I4 BBOAST TaKoe KOJIH-
YeCTBO PTYTH, KOTOPOe HeCKOJBKO NpeBHUIAeT OGBLCM IKeJe3HOR
TpyOku I15. Tarum oGpasom, TpyOka-15 3anepra CHH3Y PTYTbIO.
OcranbHoe NPOCTPaHCTBO ABTOKNABA Haj PTYTBIO 3aTIONHEHO AJH-
(aTHHOM. B TakoM COCTOSHMM MOXHO TpPH 3aKPHITOH KpHILIKe
aBTOKJIaBA IlyTeM MHOrOKPATHOrO HAKAUHBAHMSL W OTKAYHBAHHS
3amONHUTE BCIO TPYGRy 15 atHnenom, Bes yeraHoBra, BR/AKOuast
TPYOKY 15, B pesyJbTaTe CONEPIKHT 3TWIIEH NPH OAHHAKOBOM JaBJle-
HHH, a MPOCTPAHCTBO B aBTOKJaBe /4 LEIHKOM 3anoJHeHO asadga-
THHOM. = |
- Korna B cocyne I npoMcXomuT noroweH#e 3THJIEeHA, NaBJieHHe
najaer.” ACKTPHYECKH I KOHTAKT B JudPepeHIHATEHOM MaHoMeTpe
3aMBIKAeTCA M BKJIOYAET BIPHICKHBAIOLLINE HACOC 16, nakayuparomwuii
H3 TPafyHpoBaHHO# 6l0peTkH /7 anudathn uepes oGpaTHEIi KJIanan
BO BHellIHee NPOCTPAHCTBO ¥XKeJie3HOTo ‘aBToKAaBa 14. Korna Bo Bceli
CHCTeME YCTaHABJIMBAETCS ONMHAKOBOE NABJeHHe, H3 GIOPeTKH OT6il-
paioT o6beM KHIKOCTH, PaBHHA aGCONIOTHOMY OGBEMY mnpopeari-
poBaBliiero 3THJeHa. DJleKTPHUECKAS Dery/HpoBKa Hacoca ycTaHa-
BHBAETCA- TAK, YTO HACOC BLIKIIOUACTCS! TOrAd, KOTAA B CHCTEMe
yXKe HMeetcsl He3HauHTeNbHOe H3GBITOUHOE faBjeHHe. DT0 HeoBX0-
OHEMO IJISl COXpaHEHHSI MoTopa BNPHICKMBAIOLIEI0 HACOCA M KOHTaK-
108. PasHoctb napsenu#i, B npefeslax KOTOPHIX HAaCOC BKJIOYAIOT
H BBIKJIOYAIOT, NOCTHrAeT NPHMePHO 2 Mm PT. cT.; OpH obLieM
nasnenu B 20—60 a7 B OPOLEHTHOM OTHOLIGHHH 3TO He urpaet
HuKakoii poss. TakuMm - o6pasom, norJolicHHe rasa 3aMepsercs,
IeHCTBHTENLHO, NPH NOCTOSHHOM JaBJIeHHH.

13 3ax. 2658,



194 Trasa X

Jnst npoeenenusi H3MepeHHs] ABTOKJAB ¢ MAarHHTHOH MelUaJjKofl
HarpeBalOT Ha MacJstHOH GaHe Jlo HYXHOH TeMOepaTyphl peakmHi,
Tlpu 3aKpeITOl KpHINKe aBTOKJNABA METAJJIOpraHHYeCKoe BeleCTBO
BHOCAT MO KalJiSIM Yepe3 KanuaJspHBlfi BBOA 7 B PeaklLHOHHYIO
Kon6y. I, 3anosineHHyIo 3TUNeHOM, KaK H BCSI oCTalJbHasl annaparypa.
Ilocne TOrO Kak KanWissipHOe coefliHeHue [2 mpHCoenHHeHO K pac-
npeflenutento I3, sTHaeH OpH OTKPHTOM KJanade 10 BHITECHSETCS
u3 3anacHoro GaJyloHa B annmapaTtypy. 3arteM 3aKphiBaloT Bel-
THAL [0 ¥ BKNIOYAlOT MArHUTHYK MeEIanKy H 3JAeKTPHUECKylo
pery/mpoBky Hacoca. [locse 3Toro MOXHO HayHHAaTh H3Mepe-
HHSL. )

IMocsie TOro Kak OpOpearHpOBajio onpejesieHHOe KOJHYECTBO
3THJIeHa, BeHTHJb J OTKpHIBAIOT M 3THJIEH MeAJEHHO, BEIXOMHT U3
amnapata. KpHIIKy aBTOKJaBa OTKpBIBAOT M NOAHUMAIOT Ha-
CcTONBKO, 4TO KOon6Gy I MOXHO BuIHYTh. Ilocjie 3TOro HauuHawT
oObIUHbIE aHAJIHTHYECKHE HCCJIeloBaHus.

Hamepenus

Onvir npu 20,5 ar. 25,3 2 (56,2 mMm0AA) TpHOENHIATIOMHHHS
norJiomawr B tedeHue 4 wac. mpu 103,5° oyeHr paBHOMEpHO
1975 ma (u. T. n.) 3THiIeHa (COOTBETCTBYIOIUHX 85 Ma NH3ENbLHOro
Macja) u3 Oiopetku [7.

Ha 1 2-qgr amoMuHust opragniueckoro coeiitenus abcopGupyerca
390 mmoav/uac. 3a 310 BpeMst oOpasyercsi CBOCOAHHIH onedud
B KosvecTBe, 3KBUBaJIeHTHOM 3,3% neunena. ([Ipu TtakoM pacxone
peakuusi NOCTPONKH HpoTeKkaeT 3HAUHTENBHO SHEpPruuyHee peakLuy
BoiTecHenust — | mosab CeHy HAa 1 moss AlR., nostomy BHENHB-
wuiics ogeHH yxKe He siBJsieTCsi GOJIbILIE YMCTBIM jeleHoM.) 88 mmo-
sefi 3THJCHA COCTaBJAKOT 2,4 2, OTCIOfa KOJHYeCTBO HPOAYKTa
peakuun — 26,84 2. Us mux 3,3% (0,90 e = 6,5 mmosed) — penen.
COOTBETCTBEHHO paCXOJl STHJIEHA: Ha peaKuwio AocTpoiiku 92,6 %
(81,5 mmoasn), Ha peakuuio BhitecHenus 7,4% (6,5 mmoas).

Onoir npu 60 ar. 24,1 2 (53,3 mmoas) TpuUACHIAIIOMHHUS
gorgoaoT npu 96—98° u 60 ar B Teuenue 2 uac. 26,8 M4 3THIIEHA,
nocTynamomero npu 60 ar u umeromiero B Tpy6ke I5 Temmepatypy
23°, Tlpr astux ycnoBusax | ma rasa comepxur 160 Me, wian
5,7 mmoasn, stunena. Takum oOpasom, ofumil pacxon sTHJeHa ——
153 mmonrs (4,3 2). Ilornomehne sTuiiena Ha 1 e-ar ajioMuHnitopra-
HHUECKOTo coepgHuenust cocrasusier 1400 mmoaw/uac. Tlpopyxr
peakuuH (28,4 2) conmepxana oaepHHH B KOJNHYECTBE, 3KBHUBA-
JentHoM 2,2% (4,5 mmoas) nenena (cp. onet npu 20,5 ar). Peak-
UHsI BRHITCCHCHHSI nporekaer Ha 3Y%, a peaklus JOCTPOUKH
aa 97 %.
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OnHTH € TPHMETHIIANIOMHHMEM H €70 CMECAMH
¢ tpustnnanomuineM (Xonbukamn, 3éib)

Tpumerusarromunuti. OpHEHTHPOBOUHBIA ONBIT SCHO TOKa3al,
YTO OCYLIECTBJIEHHE pPeaKIHH NOCTPOHKH HEBO3SMOXKHO. Tpumerua-
anOMHHHE HarpeBaJu ¢ 3THaeHoMm (1o 150 ar) B Teuenne 10 CYTOK
npu 110—120°. TMoHmkenne AapJeHUsi MPOMCXOAMIO PE3BLIMAHHO
MelJleHHO. BpeMsi oT BpeMeHH [00ABNANM 3THJCH. B pesyJibTate
Ha 1 MOAb TPHMETHJIAMIOMHHMSI GBIIO HOTJOLICHO 8 moJsen STHJIEHA.
ITponyKT peakiuH nocjie OXJaXIEHHs UpeNCTaBJIl] cobolt noJy-
TBepIYIO MAaccy, KOTOPYIO MOXKHO Gbl10 BRIPPYSHTb JIHLIb MOCIE Ha-
rpeBadHsi aBTOKnaBa. IIpH pasnoxeHHH pasGaBseHHOH cepHoll KHC-
JoToil BEIAEJSNIOCH GoJiblioe KOJIMYECTBO YHCTOrO METAaHA. l'IpuonyKT
PAa3JIoKeHHs N0 BHEIIHEMY BUIY HATOMHHAJ NPOAYKT AOCTPOHKH —
nosyTBEpAas BaseanHooGpasHas Macca, U3 KOTOPOH MpH NEperoHkKe
Hesb3fl ObII0 MOJYYH1b CYIIECTBEHHBHIX KOJHYECTB JIeTYyuMX Npo-
JIYKTOB.

Cmecu Tpumerus- u TpusTUAQAOMunub u rtusen. llpn 80 ar
STHJIEHA ONBITHI TPOBOJMIHCH B MasoraCapuTHOM HeNpephiBHO
neficTByiolleM HPOTOYHOM Tape/ipyaToM anmnapare. HaxkauusaJjin
100 ma/uaec anOMHHHHOPTaHMYECKHX COeAMHEHHH (npu eMKOCTH
300 m). BpeMsi NpOXOX/IEHHA Uepe3 annapaT COCTaBJIsAJIO NP STOM
3 yaca. YeeianueHHe o0beMa JKHUIKOCTH He YUHTHIBAJOCh, T. €. JICH-
CTBHTE/JBHOE BpeMsi npeChiBAHUS GblI0 HECKOJILKO MEHBIINM, B 0CO-
BeHHOCTH JJ1f NPOLYKTOB NPHCOEIHHEHHSI. :

Cmecy 1:1..205 2 (2,85 moas) tpuMersn- u 314 2 (2,75 mons)
TPHSTHJIAJIIOMUHHSI CMEIIHBAIOT NPH 92—9!? d JaBJEHHH STUJIEHA
80 ar ¥ IPOKayMBAIOT YEpe3 TapesbuarTblk PeaKTop. Hcxonuasn
cmech cofiepxada 28,8% anroMUHUS. Buurto H3PaCXO/IOBAHO OKOJIO
noJIOBHHEL H3 600 M4 XKHAKOCTH, MOKAa B HHIKHEH YaCTH peakrtopa He
NoABUJICSA NPOAYKT peakuuu. Ilocse 31010 N0GaBJIAIH OCTATOK KHA-
KOCTH, 3aTeM NPOH3BOAMJM AHAJH3 NPOAYKTA peaKUMH M3 HHXHEU
yacTH aliapaTa H CHOBA TIOMABaJli €r0 B PeAKTOp CBEpXy. Conep-
JaHUe aJIOMHHHSI B IPOAYKTax peakuuu nocie l-, 2- u 3-kpartHoOro
NpOKAYMBAHHA COCTABJIAJIO COOTBETCTBEHHO 26,75; 26,45 u 26,15%.
Ilpu paGoTe C YHCTHIM TPHSTHIAJIIOMHHHEM COlepXKaHKe AJIIOMHHHS
B NpOAYKTAX PeAKUHH YMEHBLUAETCs NpH pABHBIX YCJOBHSIX Tpu
O/IHOKPATHOM IPOKAYHBAaHHH OT 23,7 1o 25%. Comx(a)ercmytomee
yMeHbIIEHHe B CMeCH 1:1 6uio Ouf o 28,8 no 23,5%.

Cumecy 1:2. 95 2 (1,3 Moasi) TpUMETHIANIOMHHHSI B CMeCH
c 272 2 (2,4 monsi) TPHSTHJIAJIOMHHHSA o6pa6aThiBalOT TakK, Kak
Gouio omucato Boite, ColiepxaHHe aJilOMHHHSI B CMeCH BHauaje —
97,29, nocie OmHOro mpoxona — 23,43%, mnocie IBYX — 22,5%.
[IpH ONHOKPATHOM TPOXOAE TPHSTHNAMIOMMHHSI C CONEPIKAHHEM
66,7 Moa. % AOJKHO GBUIO OLiTh yMEHBIUEHHE OT 27,2 no 21%.

13+
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[locne o6oux ONMEITOR NPOAOYKT PeaKUHM pasiarafud CHPTOM [JIs1
cmecH | : 1 uepes 6 uac., anist cmecH 1 : 2 yepes 3 uaca. Pesynwrathol
aHaJiu3a rasop cMm. cTp. 162.

[Tpu naBaewuu stnoieHa 1 ar NpPUMEHSLIM anmnapaTypy, ONKCaH-
Hylo Ha crp. 186. TpHaTunanoMuHHIl BCTpAXMBAaJH B TeUeHHE
1 yaca npu 110° ¢ 3THNIEHOM 1151 CBA3BIBAHHS conepKallerocs B HeM
ruapusia. Ins naMepenuns npumeHssid no 50 Ma cmeceil oGouX aJio-
MUHUHTpUAJKHJIOB. IloNyuenHEle pe3ynbTaTh NPHBENEHH Ha cTp. 164.

Mpeepaienns NPOAYKTOB PEAKLHH HOCTPOMKH

IlpuBenennrie B ofiiell yacTd cBefleHHS HACTOJBKO HOHSITHH H
HeoOXOMMbIe onepaliH HaCTOJBLKO HPOCTH], YTO ROCTaTOYHO CHENATh
JIHLIb HECKOJILKO 3aMeuaHHil 0 9TOMY BONPOCY.

MNMonysenne napa@uHOR M3 NPOAYKTOB PeaKUMM AOCTPONKSA

Ilpn peaknuu JOCTPOHKH CJIEAyeT TOLLEPNKUBATHL ONTHMAJbHbIE
ycnopus. (Temnepatypa He J0MXHA TMpPeBHINATEL 500 ) Tornua,
_Kpome HeGosbluoro kosjuuectsa (0,1—0,2 moas/s HBOBHBIX CBsi3eil)
g-one(pUHOB ¢ OpPAMOR  LeNblo, He COJEPKHUTCA APYTHX INpH-
Meced. Husume onedpuubt — po Cg uinn Cyp — MOXKHO NOJIHOCTBIO
yAaJquTh OeperoHKoOH B Bakyyme Npu Temneparype Gauu 100°. Y
TOrja nocje THAPOJIH3a NoJy4yaloT YHCTHe napaduub. Ecin Bech
NPOAYKT PeaKUHH NMOABEPTHYTH THAPOJNH3Y UYTEM OCTOPOIKHOTO A0-
GaBJieHHs ero N0 KanjaM (B aTMocdepe 3alIHTHOTO ra3a) B XOPOLIO
nepemelnyBaeMbli H30BITOK KalUMOBI H3 JbIa M BOAbI C NOCJENYIO-
LM TOAKHCJEHHEM MHHEPaJbHOH KHCJIOTOH, TO OTAENSeTCHA CJIoH
napapuHoB. Llesecoo6pa3Ho npoBecTH HCClelOBaHHe HH(paxpac-
HOrO CHeKTpa Ha orcyTcTBue JuHuil 890 cm~!, xapakTepHBX Ana
@-pa3BETB/IEHHLIX OJIeQUHOBE (KOHEYHO, JIyylle NPOBOAHTH OTIOHKY
ojiepUHOB N0 THAPOJAK3a). 3aTeM MPORYKTH THAPOJH3A THAPHPYIOT
1O/l JaBJEHHEM € COOTBETCTBYIOIHM HUKEJIeBHIM KaTalH3aTOPOM.
Has TouHoro paspesieHusi yrJIeBOLOPOAOB HETHOTO psifa JocTa-
TOYHA KoJioHKa ¢ 20 TeopeTHUeCKMMH TapeJKaMH M (JIerMoBLIM
yucnom 1:10. aa yrieBofoposioB HeUeTHOro Psjla Mo NpPHYHHAM,
YKasaHabiM Ha cTp. 164, npu TakoM xe ¢uerMoBoM uHCHe cie-
ayer paGorath ¢ 40 TeopeTHueckKHMH TapenkaMH. To ke camoe
HeoOXOMMO W B IOM CJiyyae, €Cl¥ B Pe3y/bTaTe OTKJOHEHHS! OT
3aJlaHHBIX YCN0BHIl CHHTe3a HMeeTcsl HeGOJIbIIOe KOJHYECTBO METHII-
napagpuHos.

Monyuenwe =z-onepHHOB W3 NPORYKTOB PEaKNMH AOCTPORKH

Jlnsi abopaTOpHEIX ONBITOB MOXHO PEKOMEHAOBATH CJAERYIOLIHE

METOOHI: .
1. Xaopaneuoii merod (Ilneiidep). Cripol xsopans, nonyues-
Hbl OOBLIYHBIM METONOM H3 XJOpalibrHiapara nyreM oGpaGOTKh ero
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KOHLEHTPUPOBaHHO# CepHofi KuclloToil (100 mz) CH()OHUPOBAHUS
BEPXHEro clofl, Hesb3sl NEPEroHsiTh NPH HOPMA/bHOM NaBJCHHH, TAX
Kak JHCTHJVISITEL BCETJa COJEPIKAT XJIOPHCTBIA Bojpopon, KOTOPHIif
MELIaeT Npy PCAKUMH C AMOMHHMATpHANKuJaMH. EclH e npous-
BONTE NEPEronKy. B BakyyMme (HalpuMep, npu TeMmneparype 10° w
napnennu 10 mm PT. €T.), XOpoWoO oxuaxaasn OPHEMHHK, TO TIPOAYKT
NOJy4aeTcst abCOMOTHO YMCTHIM. XJIOpasb, meperdaHHbIl npu Hop-
MaJjlbHOM JaBlieHrH H oOpaGoTaHHEN !f; MoAsi TpPMITHIANIOMKHMS
no Meepgefiny [15), naet ras, coctosmuit na 90,3% u3 3THJEHA M
9,7% srana. Tlpu neperoHxe nop BaKYYMOM KOJIHYeCTBO 3TaHa
cocrasJisier Jiub 2—3 Y.

K 240 2 npopykta peakuuu JNOCTPOMKH €O CPeJHHM COCTABOM
Al(CgHy7) 5 (0,656 monst) noGasnsior no Kamism 292 2 (1,97 mons)
xJopajis (TOYHOe COOTHOIIEHHe | : 3 oueHp BAXKHO) TpH nepeMellH-
BaHuu H Ge3 nocryna Bosnyxa. Ilpu HaTPeBAHHH CMeCh OKPAaLIi-
BaCTCSl B JKEJTO-ODAHKEBHIH LBeT, H M3 Hee BHNAfiaeT TEMHO-Kpac-
HEI ocajiok. 3aTeMm ee passararor pasGabJieHHOH cepHOll KHCJOTO!H
H OTIEJSIOT OT ONehMHOB M TPHXJOPITHIOBOTO cnupTa. s yaa-
JICHHSL CIHpPTA BCIO CMeCh Pa3felisioT Ha MalsieHbkHe nopuuu. Ka-
HIYI0 NOPUHMIO B OTAEJBHOCTH OBICTPO BCTPAXHBAIOT € 25Y -HbiM
PacTBOPOM €NKOTO Kanu u GHCTPO pasmedsitor. OnepauHio moOBTO-
pAOT. TPHXJIOP3TaHON BCKOPe BCTYNAET CO IIENOYBIO B 3HEPTHYHYIO
SKSOTEPMHUECKYIO PEAKIMIO C OTIIenJeHHeM XJopodopMa, MOJHoe
yCTpaHeHue KOTOporo H3 HH3LIHX OJIEQHHOBBIX KOMIIOHEHTOR 3aTpyl-
HeHO. Takum oGpazom monyuawr 195 2 cmecu one)HHOB, U3 KOTO-
PHIX 165 2 neperonsiorcst fo 100° npu 1073 mm p1. c1. TwaTeapHbBIM
¢paruHorHpoBaHemM GHUIH BbIAEJIEHE OKTeH-1, neueH-1 U ponmenen-1.

2. Boirecnienue  cmecvio  3Tunen + kosnoudarvmeli  Huxens
(Xonoyxamn). 560 & ANOMUHHATPHAJIKINIA CO CPeNHell JUIHHOM [eny-
AlIKWIILHOTO pajHKasa 9 aToMoB Yriepofa, MoJyuYeHHBHX u3z 160 2
(1,4 Monst) TpusTHAAaMOMEHMSA 1 400 2 5THNena, BBOJIHJIK B PeaKIHIO
c 88 mz amerHnaueToHata HuKeJs (CycnieHaHpOBaHHOIO B rekcane
u conepxaiero 18 mz Ni) u 450 2 (0,8%) deHunanetnnena. Ay
CMeCh 3arpyXajli B aBTOKJIAB €MKOCTBIO 2 4. ABTOKJAB BCTPSIXH-
BaJH, HarpeBaJd 1o 70° H N0 NOCTHXeHHH 3Tol TeMNePaTypPr CcoeflM-
HSJIH C 3THJIEHOBBIM GaJlsioHOoM (NOCTOSIHHOe napJjeHHe 60 ar), us
KOTOPOro HENPEpLIBHO NOCTYNal HeOOXONAMMBIA 115 3aMeIueHHs TH-
Jen (115 2). Yepes 40 mun. nonauy stusena npexpainajy u u3bbl-
TOK Ta3a MOXHO OBIIO ynaJuTb Yepe3 JOBYIUKY, OXJIaXK IEHHYI0
no —20°% B KOTOPOH KOHIEHCHPOBAJICs! GyTeH H HeMHOI'0 reKCeHa
(70 2), a conepxumoe aBroknaBa (585 2) nepeflaBNUBaNH B IpHEM-
Huk. Takum o6pasom Gbino H3Bneyeno Bcero 655 2 (97%) wuspac-
XO/I0BAHHOT'O KOJIHYECTBA PeareHTOB.

B cMech npH xopomem oxaaxneHHH u nepeMelIHBAaHHH OCTO-
POXHO n0GaBnsiA Mo Kamusim 500 e MeTanona, noGapsiim BOLYy W'
pasGaB/ieHHY10 CEpHYI0 KHCJIOTY Ho o0pa3oBanHs JBYX NPO3pauHbx
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C/10CB, OTHENSLTH BEPXHHH CJOH, MPOMBIBAJH BOAOH H WEJNOYBIO M
phicylipBaJi. [IpH pa3roHke 3TOF0 HPOAYKTA Orlla moJiydeHa KpH-
Basi, aHaJorHuHas Kpusoii I, puc. 2 (ctp. 166). .
OneITH TO MOJAYyYeHHIO a-oleHHOB € COXPAHEHHEM amOMHHHH-
OpraHHYeCKHX COEJMHEHHI ONHMCAHBI HHXKE (cMm. crp. 215).

AJIOMMHHATPHAJIKHIL ¥ BHICHIHE oJedhuHbl

TpunponuaanioMHEKA ¥ NPONHIEH

l. Onwirer ¢ sksusasenTHomu Koaudectsamu (Cropro). Humxe
6yneT KpaTKO ONHCaHO 7 COBEPIIEHHO OJHHAKOBEIX ONBLITOB (pe3yJin-
T4TBl KOTOPBIX MpPHMBEJCHB Ha DHC. 3), OCYLIeCTBJIEHHBIX B aBTOKJA-
BAaX pasNMuHOro THOA. B COBEpUIEHHO <«HEAKTHBHBIM» CTAJbHOH
aBTOKJIAB eMKocTelo 1 4 sarpyxanu | MoJib TPHOPONHJIANIOMHHHA
u 3 MoJist nponuiieHa. UToGel KONMYECTBO 3arpyxaemoro nponuieHa
GBLIO BO3MOKHO GoJiee TOUHDLIM, NeJleCOOCpa3HEIM OKa3aJicd ClelLylo-
El METO: B MaJleHbKOM H CPAaBHHTENBHO JIerkoM cTajbHoM Gasi-
JIoHe oTBelIMBaJH npuGau3uTesbHO Ha 5Y GCoJiblle IPOTNHIEHA, uew
Tpe6GoBajiock ISl ONbITA. 3ateM mpu cnaGom HarpeBaHHH MKHAKAHM
NpONHJeH NepefaBJuBai B NpelBapHTeIbHO 3BaKYHPOBAHHBIH aBTO-
KJ4B, B KOTOPOM YyxXe HaXOJHJICH TPHUNPOMHJIAMIOMHHHIH. [Tyrem
BTOPMYHOrO B3BELIMBaHHS CTANBHOro GajylOHYHKa MONKHO 6L110
YCTaHOBHTb BeC NpoNHJeHa C TOYHOCTBIO 70 N0JIeH rpamMma. H36H-
TouHOe KOJHUYECTBO, NONABLIee B ABTOKJAB, OTBOAMTCA B Fa30MeTp,
i Takum 0o6pa30M MOXKHO TOYHO YCTAHOBHTh TpeGyemoe COOTHOIle-
HHE TPHIPOTHJANIOMHHHS H NPONHJIeHa, paBHOe 1:3.

TMocsie 5TOTO &BTOKJAB, YCT2HOBJCHHBIA HA TPACYYKe H CHaOXKeH-
HHI{l 3JeKTpoo6OrpeBoM, B Teuerde 45 MMH. HarpeBalnT 10 TeMnepa-
TypHl B aBTOKJNaBe 125—135°. Harpepanue npekpawaiot, HO TemIe-
patypa npojoiKaeT B TedenHe 5—I10 muH. NOBBHIIATECA 10
140—160°. 3Ty TemmepaTypy Jerko NOALEPKUBATL MyTeM DETY.H-
poBanus o6orpepa. Ilpu 120° ycTaHaBIHBA€TCA MAKCHMaJbHOE na-
pienue 42—45 ar, onHako NajeHHe NABJEHHS A0 YCTaHOBJICHH:A
OKOHYATE/BHOH TEMNepaTyphl ONbiTa OBUJIO  He3HAYHTEJILHBM
(3—4% ar). Koreyno, npd TakoM MeTOZ€ paGoThl yCTAHOBHTL MOMEHT
Hauajla peakuuH oueHb TpPyAHO. Ero MOXHO ONpenejuTbh TOJNBKO
rpaduueckuM MeToJoM. Kpupble pe3yJIbTATOB OTLITOB IS Cs «cBO-
GomHoro» H Cs Y allOMHHHS IIPH HX TIPONOJIKEHHH B OGPaTHYIO CTO-
POHYy IepeceKaroTcsi B HyJleBoH TOUKe BPeMeHH.

Tak Kak nas ompenelieHust COCTaBa JByX¢pasHas cucTema n0JI-
JKHa GLITh NOABCPTHYTa aHAJM3y, B KaXAOM CJlydae C/Iel0BaJjo
o6pabaTbiBaTh COJlePKHMOe ABTOKJABa. E9°To NPOU3BOAMJIOCE CJe-
ayromuM o6pa3om: cHauaja ra3o00pasHBIH MPONMJIEH BBINYCKaJH
B rasoMeTp M 3aMepsinH. 3ateM KHIKOe COLepPKHMOE aRTOK/aBa
nepefasqupany W Jeryune (GpakuMp OTrOHAJM CHawana .Ipw
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HECKOJILKO TMOHMKEHHOM JaBJE€HHH, a4 3aTeM B BaKyyMe, CO3-
JaHHOM BOHOCTPYHAHBEIM HacocoM, IIpH TemmepaType Oamn 50°
B TIPHEMHHK, OXJaxAeHHbH no —80°. M3 nuctnansara mpu KoMHars
Ho#l TeMIepaType OTTOHSUIM OCTAaBLIMACS NPOIMJEH H NPHCOENAUHANM
€ro K Tasy, OTBeJcHHOMY HeNOCDPENCTBEHHO H3 ABTOKJaBa. ITOT
ras noflBepraji Macc-ClleKTPOMETPHYECKOMY aHaJH3y M OnpeneJistia
NPH 3TOM KOJIHYECTBO METHNINEeHTeHa B NMponHJeHe (KOTOpoe JNOXO-
oo 1o 8%). JKuikyno vacTb AUCTHINSITa AHAJH3UPOBANIH METO-
oM ra3osoil xpoMatorpaduu. Ilpu 370M MOXKHO OblJIO YuecTh He-
GoJiblloe KOJMYECTBO OCTAaBLIEroCsl ellle pacTBOPEHHOTo NPONHMJeHa,
B ocratke mnocne OTTOHKH (ANIOMHHHHANKUJB) [0 YBeJHUEHHIO
Beca OCbina ompeflenieHa JoJs CBA3aHHoro u3o-Cs N0 CpaBHEHHIO
C TNepBoHAYaJIkHO 3arpykeHHBIM TpUIponunajioMuHueM. Kpowme
TOro, 6 HaJluyuH u30-Cs Yy aJIIOMHHHSI MOXKHO OBJIO CYZHTHL mO pe-
3yJibTaTaM KOJIH4eCTBeHHOro ruzposuza. Ilocjensdil no3soJisl no
o0beMy TNpONaHa ONpelesUTh KOMHUECTBO OCTABLIErOCS eINe Y aJio-
munust Cs, a Mo passoctH — u30-Cg. Bce marepmasbuble GajlaHchl
COBNARAIOT C TOYHOCTBIO 10 HECKOJBLKHUX MPOLEHTOB.

Bo BpeMsi ONBITOB CJe[H/H TaK¥XKe 3a TeM, YT0OH He 06pas3oBhHI-
BAJIOCh 3HAYMTEJBHOrO KOJHYECTBA BHICOKOMOJIEKYJSIPHBIX TNPOAYK-
TOB_(HanpuMep, TPHMepOB), H3-38 4ero, €CTeCTBEHHO, MOT' Onl GHITH
HapylleH MaTepHaJbnblil GajlaHc. ToJIBKO B onbiTax ¢ OueHb JJIH-
TeJIbHEIM HarpeBandeM (80 uac.) MoxHo Gblio oGHapyXutb 2-—3%
TPUMEPOB.

2. Karaautuueckas Qumepusayus nponusena e 2-metunrnenten-1
(Teasepr, Llosesar). B aBTOKNaBe (DpOmYTOM 430TOM), PacCYHTAH-
HOM Ha naBieHue no 200 ar, narpeBanu jgo 180° 400 2 mponuseHa
i 20 ma moboro aNOMMHHHTPHANKWIA (1eiccoobpasto TPHIPONH-
amomuus). [lpuBeseHHble LM(pPH OTHOCATCS K 1 4 peaxinHOHHOro
o6bema. [laBieHwe noBHIIaeTcst npu  3toM go  190—200 ar
u 3ateM nagaer. [locsie TOro Kak uepe3a HECKOJNBKO YacOR OHO yCTa-
HOBHUTCSl Ha OfHOM YpoeHe (30—40 ar), aBTOKJAaB OXJaXKIamwoT,
OCTaToOK lal3a OTBOJAT, a MPOAYKT peaKUHH OTrOHAIT Hemocpen-
CTBEHHO M3 aBTOKJABA C HUCXOAALIMM XOJONWJIbHHKOM. [losyuaror
350—380 2 mucTHAIATA, KOTOPHl MOYTH NOJHOCTBIO KUNHT Npu 62°
u Ha 95% cocrour M3 2-merunnentena-1. Ocratok npexncrasaser
co6oii He6onbIIOE KOJIHYECTBO TPHMEpA.

Ecau npormiien unethlilt v paGoTa Benack TINATENLHO, TO MPONK-
JieH MOXKHO eIli¢ HEeCKONBKO pa3 3arpyKarb B aBTOKJ/IAB H NOBTOPSITE
ONBIT, He OGHOBJISAS KaTalusaTopa. DTO BHOJIHE YIA€TCsl, eciy Iipo-
MHJeH MPEmBAPHTENHHO GBUT TNeperHaH NoA JAaBJIE€HHEM B NPHCYT-
ctBid 5% amooMuMHHATpUANKHIA,

[lpu ynorpeGiiennn B KaueCTBe KaTalM3aToOpa TPUNPOHHJIAJIOMH-
HHsl TIONyYaloTCsl HaHGonee OXHOPOJHBIE MPOAYKTH peaknuu. Ecin
¥e NPHMEeHsIIOT TPHATHNANIOMHHHH, TO NpH NEeperoHKe Ha KOJOHHe
Clegyer CHauana OTACJHTb NpeAroH — 2-metun6yrel-1. Ecnm ke
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pedxIdsl He HfeT, TO, 3HAUHT, KAaTanu3aTop paspylieH B pesynbrate
NPUCYTCTBUS BJATH HJIM KHCIOPONA, KOTOPHe BHI3HBAIOT OKHCJICHHE
vau rapponus cesasun Al-—C (cm. cTp. 153). B Takom cayuae cie-
IyeT ellle Pa3 BBECTH TaKOe XKe KOJIHUeCTBO aJIOMHHHIITpHAJIKHJIA.

AMOMHHARTPHAAKMIB B GyTen-1

Hoayuenue 2-stunzexcena-1 u3 a-6yruserna., ONBEIT NpoTeKaeT
aHanoruuno upenbinymemy. Chefxyer nsberaThk NPHCYTCTBHSA HUKEJ:
B aBTOKJaBe. PaGora Bemercss mpu 150° ¢ 1 moneMm Kara/lHsaTopa
(tpumsobyTunamoMunns) Ha 15—20 moneft a-6yTuiena. Ilponosi-
JKHTEJBHOCTH HAarpeBaHHsl 5 9ac., faBJieHue JOIKHO yHacTh jio 8 ar.
Ec/n e 3TOro He NPOHCXOAHT H He oGpazyeTcsi JOCTATOYHOTO KOJH-
yecTBa NHMepa (COHNEPIKHMOEe aBTOKJAAaBa JOJKHO B 3TOM Clyuyae
CTATL MKEJNTHIM WIH KODHYHEBBIM), 3HAUMT IPUCYTCTBOBAJN HMKeJh
¥ GyTen-1 nepen Aumepusaliueil neperpynnupoBasics B Gyren-2. Cne-
JIOBATEJILHO, ONBIT HYKHO NOBTOPHTH C MEHBIIMMH KOJHYECTBAMH,
npM HarpeBaHHH B TeyeHHe GoJjiee NJHTENLHOTO BpeMEHH NpH 200°
I THIATEJBHO OPOMBIB CTAaBLIHI Telepb «HEAKTHBHBIM» ABTOKJAB reX-
CaHOM HJH 4eM-JIHGO nofOoGHBIM.

[lpoayKT peakUMH IPH XOpOWIO NpPOBENEHHOM ONBITE JOJIKCH
OBEITL COBCPIIEHHO CBETJIBIM,

Tocne oxnaxleHHst aBTOKJIaBa HENpPOPearHpoBaBuIlMl OYyTHJICH

npy cna6oM HArPeBaHHH OTTOHSIOT B IPHEMHHK, OXJIaXIeHHBIH
no —80° EcaH upennosaraercsi HaJHyue OOJBLIOrO KOJHYECTBA
a-6yTusieHa, oH MOXeT CHITh HCIOJB30BaH B CJAEAYIOLIEM olbiTe.
3arem comepXuMoOe aBTOKNnaBa B atmocepe a3oTa BBIFPYKaioT
B amnapaT AAa neperoHkd. Jlumep, cofiepxaimii okono 95%
9-stunrekcena-1, xkunut npu 120°. KyGoBbli oCTaTOK BO3BPAINAIOT
B aBTOKJAB AJISl CJELYIOLIEro onbiTa.
" Ecau nepen NepBbIM ONBITOM Y€ HMeeTcsl 2-3THJIFEKCEH, MpHme-
HeHHe TpH- (2-3THJITEKCHA) -aJIOMHHHS HJIH COOTBETCTBYOIIETO AHAJ-
Kurupuna B KauecTBe KaTaJjusaTopa odeHb ynoGno. Hyxuele
NPOAYKTH, €CTEeCTBEHHO, Jierde IOJIYYHTh, NPHMEHSs TPHH300YTHI-
aJIOMMHHH, a He TpH-#-Gytunamomunufi. Ha 1 ke uspacxomosan-
Horo o-GyTnaena (creneHbp npeBpamienHs 75%) mosyyator 930 e
9-stunrekceHa-1. Ocratok npenctasnsier co6ofl B-GyTHJEH H He-
Gosbliloe KOJMYECTBO TPHMEPA, OCTAIOLIEECsl B KaTallH3aTope.

AMOMHHUATPHANKHAL! B BHICIDHE 2-ONeHUBI

‘ITo Takomy ke merony, Kak a-GyTHJIEH, MOXHO IHMEPH30BATH
TakkKe g-NeHTeH M g-T€kceH. Jlisl coxpaHeHMs KaraJdsaTopa [H-
MEpHI OTTOHSIOT B BaKyyMe. i
; . BoJiHe BO3MOXHasi HeHpEpHIBHAS pHMepH3auMs onedHHOB B
. ppuHLEnNe yxe Oblaa onucaHa  paremie [3]. Apropamn 6bito Hapa-
60TaHO Ha .ONBLITHOH YCTAHOBKE OGONBLIOE KOJHYECTBO JAHMEpPHOro

-Peaxyuu csased asomunud—yzaepod ¢ oreduramu 201

mponu/ieHa NPH PACXofle JHIIb HeCKOJBKHX KHJIOTPaMMOB aJlIOMH-
HHHTPHaJKuaa (NponmJieH He JOJIKEH COJlepaTh NpONHua).

Jlns nuMepu3alliy BEICIUHX o-OJie(pHHOB PEKOMEHAYETCs! NMpHMe-
HSITh MeToJl, ONHCAHHEIM HHXKe Ha IIPUMepe a-OKTeHa.

Honyuenue 2-zexcurfeyena-1 (IlUreiidesv). B crexasinHol KonGe
¢ MeAHbIM OOpATHBIM XOJOMHJIBHHKOM H IPHCOCMHEHHOH BBEPXY
rasooTBOAHOH TpPyOKOfi HarpeBaloT Ha MacasHoii Gase no ofpaso-
paiua obuapHol (uiermnl 28,4 2 (0,2 mons) AHH306YTHIAJIOMHHHH-
ruapuaa HaH 39,6 2 TpumsobyruiamomuEns ¢ 404 2 (3,6 MoJist)
TWATeNbHO BHICYHIEHHOTO okTeHa-l. Bhimessomuiica u3o0yTen KOH:
HeHCHPYIOT B Oxnaxkpaemol Josylike. [lo rtepmomerpy, Haxonsd-
LleMycsi B peaklMOHHOH cMecH, CJeIAT 3a [OBHILUEHHeM TeMIepa-
typhl. Touka kuneHnsi okosio 119°, Korna remnepatypa focturaer 148°
(mpumepno uepe3 13 wac.), Harpepanue NPEKpaLLaoT H OTTOHAIOT PY
40° W 20 mm pT. CT. U3CHTOuHBIE OKTeH H 3areM npH 107 ma
pr. cr.— numep (okomo 170 2), mpuueM TeMnepaTypy GaHd NoBLI-
watot fo 120° :

OcraBluMiicA KaTaJH3aTop CHOBAa HarpeBaloT ¢ OTOTHAHHBIM
OKTCHOM H TAaKHM KOJIMUECTBOM CBEXKEro oktena-1, Kotopoe Gblig
M3pacXofoBaHO NpH auMepHsanud. HsoGyren Goubille He Bbife-
asercs, v yxe uepes 10 wac. Temnepatypa aocturaer 148°. Harpe-
BaHMe BHOBb NPeKpallaloT ¥ PasiesioT NPOAYKTHI peaklHH, Kak
Ha HepBOH CTajHH ONepaluH.

TMocae TpeThell onepanyu B cpefHeM 92 % okteHa-1 pacxopyertcs
Ha nonyuenne nuMepa (512 &) (ucxonuasi CMech OKTEHOB ColepKaa
969, okrena-1), 559 mnpeBpamiaercd B OKTeH C JIBOHHOH CBSA3BIO
B cepenidHe W 2,5% B BBHICIIHe noJumepbl. Kartangusatop MOXHO
HCIIOJIL30BATh HEOLHOKPAaTHO, eCJIH He NONMYCKAaTh KOHTAKTa € BO3-
AyXOM. YMeHbIEHHe €ro aKTHBHOCTH OTMEYaeTcs 00 3HaYH-
TeNLHOMY 3aMEJJIEHHIO TOBBILEHHS] TeMNepaTypel peaknHOHHOM
cmec. Jlumep conepxut (aHaNH3 METONOM HH(PPaKpacHOH CnekTpo-
ckonuu): 96% 2-rekcunneueHa-1 u 4% wmsomepos. T. rum. puMepa
npu 14 mm pr. c1. 147—148°% n¥ 1,4422.

VKasapHas BHle Temnepatypa 148° npu KOTOpOit ClelyeT npe-
KpalllaTh OIHT, SIBJAETCS HalieHHOH TOUKOM KMNEHHs PeaKLHOHHON
cmecn npn 50%-HoM npespaitesud. [Ipn HCHONb30BAaHHH NAHHOTQ
MeTola AJIS APYTHX OJedUHOB CAeLyeT YUHTHBATL STO 0GCTOATEb:
ctBo. [Ipn paGoTe ¢ BHICOKOKHNALIMMH a-OleHHAMH MOMKHO peKo-
MeHIOBaTh ROGapJieHHe COOTBETCTBYIOIlero napaduHa (Hanpumep,
OKTaHa) JJISl YCTAHOBJIEHHSl TOYKH KHIIEHHS OKOJO 150° u nomnep-
XKaHHs 5TO# TeMnepaTypH.

Ecau oTHesieHHe fuMepa OT KaTaJH3aTopa H3-3a BBHICOKOTO MOJie-
KYASPHOrO BECa CTAHOBHTCS HEBOSMOXHHIM, TO a-OJNe(MH, npefipa-
PHTENLHEO OUHMILEHHBIH HarpeBaHdHeM C KajiMeM B aTtmocdepe asora
HJIH aproHa H oTOTHAHHEIA NOJ BaKyyMoM, Harpesaiot no 180° nociie
LoGaBky K memy | 06, Y% AunsoCyTHIATIOMUHHRTHADHAA, KO TeX NIOP
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noka (npumepHo yepes 20 yac.) Gosblle He OyeT 3aMETHO YBeJH-
yuBaTHCA MoKasdrelb NpPeJOMJeHHs oToOpaHHOH TPOOH. 3aTeM
OXJMaXKHAT H Iocie fobabaenns 5 06.Y% a-omedhuHa ¢ npsiMOk
Uenbio (Iesecoo6pa3sHo H-q-OKTAHA) BHEPIKHBAKOT elle B TeuyeHHe
3 yac. npu temnepatype 120°. Baaropapst 3ToMy amOMHHUHOPraHd-
yeCKOe COeflHHeHHe, KOTOPOE B KOHIE ONHTa HaXOAMTCSI B BHAE
coefutennsi R—CH,—CH,—CH(R)—CHs—al, npespamaetrcss 8
HU3MIHE [epBUUHbIY anKANAMIOMHHHE (CcM. ctp. 84 — nmonoxenue
paBHOBECHS, OTHOCsIeecs K 3ToMy cayuato). [locnenymouiee passo-
JKeHHe BOAOH W pa36aBJieHHOH KHCNOTOH No3BOJsieT H36eXaTb 3a-
rps3HEHHS] AHMePA COOTBETCTBYIOLIHM DPa3peTBJIeHHBIM NAPA(QHHOM.

[Neperonka NpofyKTa peaKmuu JaeT, KaKk NPaBuyio, Gonbliol
npearcH (okosio 25—30%) DPOAYKTOB ¢ HCXORHBIM YHCIOM ATOMOB
yIJiepofia, 34aTeM — OAHOPOJHYIO M KHISIIYI0 NPH MOCTOSIHHOH TeM-
nepaType OCHOBHYK (paKUHIO — AuMep, a Takxke npumepro 10%
HEOTIOHSIIOILErocs OCTaTKa.

Mo stomy mertony Purekep [19] nonyuun pajn mHAMBHLYAJbHBIX
IuMepHEIX g-oniedhuHOB (M0 Cgs) M M3YUHJT HX CBOUCTBA.

JloKazaTeabCTBO CTPOEHHs! JUMEpPHBIX a-ojeduHOB Kak 1.1-mBy-
3aMelleHHBIX STHJEHOB NPOBOAUIOCH pasiHuHeMH Merofamu (Llo-
3eAb). YUHTHIBAs! JOBOJBHO BHICOKYIO CTe€NeHb YHCTOTHI MPONYKTOR,
uneHtaduranus no (U3HUECKHM CBOWCTBaM He BBI3bIBana 3aTpyi-
Hennil. B HEKOTOpHIX CAyuasX JONOJHHTEJLHO HUCMOJb30BaJICs KJIac-
cHuecKHil MeToJ paculelVieHHst 030HOM. 3JieChb ONMHCAHBl JiBa TaKWX
onbiTa. Mcrnomb3oBanHble HJIsI HHX JAUMepHHe Ipenapatdt OblH
nojlydyeHsl B 6oJiee PaHHHX ONBITAX MPH JOBOJILHO BBICOKHUX TeMIle-
patypax (200° u BHiue). B HekoTopHX ciyuasix ofpasyercst onpe-
OejleHHOe KOJIMUECTBO H30OMEpPOB CO CMelleHHOH NBOHHON CBA3LIO
(cv. ctp. 174). Hecmorpsi Ha 3TO, ONBITHI MO O30HHPOBAHHIO HE
OCTABJSIIOT COMHEHHI O NPHPoJe OCHOBHBIX MPOAYKTOB.

Humeproiii 6yren-1. 120 2 onepuna, pacteoperHoro B 1300 ma
JefisiHOl YKCYCHOM KHCOTHI, 00pabaThiBaii 0 NOJHOTO OKHCJEHWS
npu +13° 5%-HbiM o30HOM. 3aTeM B TeueHue 2 4YacC. HAarpeBasH
10 40° u caenymwomme 2 uaca— mo 125°. Tlocne sroro npoba ta
nepeKnch CTAHOBHJACh OTpHIaTeanHoi. [TosnyuenHsit pacTeop oxia-
¥JaJH, TpPHKAOBIBAJH B H3OLITOK KOHLEHTPHPOBAHHOTO €JKOTO
Kanu W 3atem oTrousiin Ketone (80 &) c BomsubiM napom. Ilpu
IeperoHKe Ha KOJIOHKe C Bpallatolleficst JeHTol BBICOTOH 1 M moay-

Yeno 5 moJ. % MeTHaGythiketoHa (1. Kum. 127,2°% n® 1,4010) n
95 Moa. Y, sTAGyTHaKeToHA (7. Kun. 146,6% nd 1,4088). [laomanka

Ha KpuBoli, OTBeyalomlas TeMmeparype KHIEHusS STHIOYTHJ-
KeToHa, Obuia fIPKO Bbipa)KeHa. MeTHJISTHIKeTOH, KOTOPH Mor
6LITh B HeGOJbLIOM KoOJHUeCTBe, oGHapyxkeH He Obl. B Kauectee
NoGOUHBIX INpPOLYKTOB 06pa3oBajioch OKOJO 5 2 MKHPHBIX KHC-
70T, BHAENEHHBIX M3 eakoro Kamu (0,6 2 Gy 26 2 Gy 0,7 2 Cg

Pearyuu cessell aaromunuli—yzrepod ¢ oreguuanu 203

1,0 & C;), uTO, OIHAKO, He NO3ROJAET clleNaTh 3aK/IIOUEHHS O Haju-
yun oflepunoB ¢ npsivoll nenbio. IloJyueHHEIH NPH TePMHYECKOM
passoXkenuu 2-3THAreKCaHosialleTaTa 2-3THArekceH-1 Takke AaBaj
IPH O3CHHPOBAHHM TNONOGHBEIM MeTojoM Helbombliike KOMHYEeCTBa
KHCJIOT (HenpelyCMOTPEHHOE OKHCAKTeNIbHOE pacllenyieHne NpH 030-
nvposauun). KeroH, nojyuyeHHbIi M3 3TOr0 HHAHBHRYANLHOrO
2-3THJTEKCeHA- 1, OKa3aJscsl YHCTHIM ITUAOYTHIKETOHOM,

Humepusiii eexcen-1. 100 2 yrneBojopoJa naBajiu NpH Bhblllle-
onucanHofi o6paborke cmech KeroHoB. M3 63 ma stoli cMecH npu
TOUHO pasroHke ObUTH TOJyu4eHB 2 MA  MeTHNOYTHUJKETOHA

(r. kun. 127°% n¥® 1,4010), 2 ma meTHNTERCHIKETOHA (T. KHIL
mpu 20 mm pr. cr. 73°% n® 1,4161) u 89 ma OyTHAreKCHIKe-
toHa (1. kun. npu 20 mm pt. cr. 115% n® 1,4275). Takum oGpa-
30M, 3/leCh MPUCYTCTBOBAJH BCe KETOHHBIE OCKOJIKH, COOTBETCTBYIO-

wre cmecu Gompioro Konuuyectsa CeHis(CsHe) C=CHy ¢ me-

6OAbLUIMM ~ KOJHYECTBOM NeperpyNnHPOBABIINXCS  YTJeBOAOPOLOB
CsH1;;—CH = C(CH3)—C4Hy u C3H;—CH = C(CH3)—CeHius,

AmoMunuiitpranxuns u onedunsl
C IBONHBIMH CBfI3fIMH B CEPECAMHE LeNd

Huxe npusomsitcsl 2 THIHYHBIX ONBITA.

Jodeyen-6. Cmewerue Osoiinoii cnsu (leanepr). Tlpenapat
6o mosnyueH W3 6GyrajueHa, H-GyTnaxjaopufia v OYTHIJIMTHA * y
TIATENLHO OTJeseH (pPakiIHOHHOH PA3rOHKOH OT BUHHJIIEKAHA, KUIISl-
mero Ha 10° Huxke. PaciensienHe 3Toro NpOAYKTa O30HOM Jact
TOJLKO KANPOHOBYI0 KHCJOTY (He cuMTasl He3HAYHTENLHBIX KOJH-
yeCTB neperncefl).

HOns neperpynnuposku 27 e nonenena-6 ero HarpeepaslH B aBToO-
Kn1aBe ¢ 2 ma 3Qupata TPHITHIATIOMHEHHS B TeueHne 20 uac. npu 240°,
3ateM passaraji BoJoM H Kucjoroil. McxolHoe KofMuecTBO Belie-
cTBa OBLIO MOJIHOCTHIO BO3BpAlleHO M JlaXKe HE H3MeHWIach nepBo-
HavaNbHasi TemrepaTypa kunetust (92° npu 13 mm pr. cr.). O3z0-
HUpoBaHHe M  Qoclefylouias o00pa6oTka  BBHINOJHAJHUCL 1O
Asunrepy [27]. Kucnote (21,5 2) obpabareiBajiu AHa30MeTaHOM H
orroHssH 5QHp HA KONOHHe C Bpawaoluteiics Jentod. Quensb
XOpOINO BEIpaXKeHHbie TUIOMAAKH HaxoAumuch npu 126—127° (Me-
THIOBBI S(UP H-BalepHAaMOBOH KHCAOTH, T. KHn. 127°) H
148,5°/760 mm pt. cT. (METHJIOBHI 3QuUD H-KANPOHOBOH KHCJOTH,
k. kun. 150°), a takxke 93° u 66 mm pr. cr. (MeTHIOBHH 3¢up Kan-
pusopoli kuciorkt). JIBe npyrue HeGoJbluve MAOIAJAKH HA KPHBOR
KWTIEeHHs1 NOKA3LIBAJH DPHCYTCTBHE METHJIOBHIX 3(UPOB Mac/siHO# H
KanpuHOBOH KucJOT. Pesysbrarhl nprBefieHE B o6Liel yacTH, cTp. 178,

* Cp. ccauky [12], eTp. 44, 86
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Ilenten-2 (Hoseap K.). Ilpu HarpeBannu 162 ¢ mnehtena-2
¢ 8 M2 TPHITUNANIOMHMHHSL B aBTOKJaBe eMKocTblo 500 ma no teM-
neparypbl 200° maBiieHHe CHauasa NOBBICHJIOCh no 40 ar, a 3ateMm
CHHU3HJIOCH B Teuenue 4 uac. no 34, za 20 vac. — o 22 u, HaKoHen,
yepe3 116 uac. — no 10 ar. Ilocne OTroHKH OT Katajuszatopa GBUIO
nonydeHo 18 2 nenteHoBodl (paki®y, cocrosiueit u3 829 neHreHa-2
u 18% nmneHrena-1 (turposaHue mep6ensofinolt Kucaorofl) u 113 e
<«miMepa» ¢ T. kun. 166°.

B onwite ¢ nenreroM-1, nocraBneHHOM aJig cpaBHEHHS], aHAJIOTHY-
Hble U3MeHeHHUs! AapjeHus HaOmoJaJHch B aBTOKJaBe yXKe B Teye-
Hue 20 vac. IleBTeHoBasi dpaknHss NPOAYKTOB peaKnMH Npejcra-
pasina coboit cmech 39Y% nentena-1 u 61% nenrena-2. PashoBecue,
BUMMO, €llle OKOHUATEJIbHO He YCTAHOBHJIOCH.

JluMeprl, moJiydenHble M3 MeHTeHa-2 H NeHTeHa-1, Gblium COBCP-
LIeHHO HIEHTHUHBI N0 TOuke KumeHHs (166° mpu 760 mm pt. c1.) B
nokasareyio npesaomiaenus (n = 1,4255). [IlonyuenHHe H3 HHX

NPOAYKTE! NPHCOEIHHEHHS THOTJHKOJEBOH KHCJOTH [aJNH OAMHAKO-
Bble GEH3HATHYpOHHEBEE COJMH ¢ T. IV 126° (cMetnanHast npo6a).

AnOMMHHATPHANKWIE M LMKJIHMECKue oJedHunl
Jiumepnsanua uHkaonentena (IHuedinep)

240 2 umkaonedteHa (IeperHaHHOro Haj TPHITHAATIOMHHHEM)
BBOJAMJIM B peakiuio ¢ 10 ma Au3THIAMIOMAHHATHAPHAA W HATpeBaJH
B aBTOKJaBe B TeyeHHe 48 yac. mpu 180—190°, 3areM mas paso-
KeHHs] COeIHHEHUH aNIOMHHHA B aBTOKJaB BBOXMJHM BOLY, BCTPSXH-
BaJsy, NOHMKAJNH HaBJeHHe H BRIFpYXaju conep:xumoe. [leperorka
yrieBonopoiHoro ciost (mocne obbuHofi ofpaGoTkn Gea sbmupa)
nana ciaenywoume ¢pakiun: 1 ¢pakuus —T. Kun. 45—67°, 25 g;
I1 ¢pakunst — 1. Kun. 42,5°, nasnenue 60 #m pt. cr. ¥ 1. Kum. 60°,
Lapjenue 40 mam pr.cr., 10,56 2; III ¢pamuus —1. Kun. 86—89°
papienne 15 mm pr. cr., 96 2; IV ¢ppakuus — 1. kun. 92—110°, na-
paerne 15 mm pr. cr., 13 2; V—ocrarok, T. kun. Boie 130° npH
15 mm pt. cr., 54 2; Becero 198,6 2. ®pakuna II1 — ocHoBHO# npo-
nykr. Cyjns 00 TOYKe KHIEHHS, 3TO — ymieBofopon ¢ 10 aTomamn
yiepona. B mpedroHe MorsH OBITH TaKKe 3STHILUHKJIONEHTEH H
MEeHTaH.

OsonnpoBanne ¢pakupn 111 (pacteop 10 2 ocHoBHOH (pakunu
B 100 m2 nerposneiinoro scdupa pasjnararwt 100 ma Boas + 5 manep-
ruppodas (33%) B rteweHue 5 uac. npu 100°) nmafo Bf3Koe MAacJo,
T. KMIL KOTOporo npH 22 mm pr. cr, 63°. IloayuenHslit 3 Hero cemu-
kap6asoH (GecuBeTHble UrOJBYATHiE KPHCTAJB H3 METaHOJa) HMeln
1. kum. 179°, '

.- CyHigNgO; (241,3). Buiuncaeno C 54,70; H 7,94; N 17,42%.
Haggeno C 54,60; H 7,44; N.17,67%.
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Jlnsi cpaBHeHHs GbUI3 NOJYYeHa B3-KeTO-3-UKKJIONEeHTHIBAJIEpHa-
HoBasi kucjora no Basnaxy [25]. Cemukap6a3oH IJIaBHJICS TaKXke
npu 179° (cmemanHas npoba).

Ecan BBOASIT B peaKiuio N0 KalJIsIM NPH OXJIAXK[IEHHH JIbI0M
cMech 13,6 2 onepura ¢ 10,2 2 sTusmuTputa U 8 Mma JensHOR YKCYC-
HOll KHCJIOTHI W~ pa3JiararoT MojyyeHHbIH mpoAyKT 9,6 4 KOHIEHTPH:
poBanHOl ConstHOM KHCJOTOH, TO 06pa3yercst HHTPO3OXJOPHA HMED-
HOTO [HKJIONeHTeHa, BHINAJAHMH B. BUie KPACHBbIX GeJibIX KpH-
crajanos, T. . 96°

C,oH,6CINO (201,7). Boiuucneno ClI 17,60; N 6,95%.
’ Haiineno Cl 17,56; N 7,20%.

Ju6poMuen «auMepHOTO [MKJONEHTeHA» — KUIKUH,

t;uc-lluu.r(oom-eu M Tpuatunamomunnii (Illuefinep)

Cmech 105 2 yuc-IHMKIOOKTEHAa W 2D 2 TPHITUJNAJIOMHHUS Harpe-
Banu B apBToknape no 180° B Teuenme 69 uac. W 3aTem pasnaraj
aNIOMUHHBOPraHHyecKHe CoeMHeHHs! BOxoi v kucnoroii. [leperoHka
yraesonoposos (B konbe Knsiizena) nana cHauana 47 2 nponykra
«Cg» (1. kun. npu 20 mam pr. cr. 50—64°), 3atem eme 47 2 ¢ 6ogee
BHICOKOH TeMnepaTypoii KuneHHsi npH 20 mm pt. cT., 66—78 1 7 2
ocraTka. DBoslee BbICOKOKHNSAAs (paknusl pacilensisyiach npu Gonee
TOYHOM ()PAKIHOHHPOBAHHH - HA KOJIOHKE C Bpanaomeiics JeHTokH
ebicoToro 50 cm Ha 10 2 «Cg» (1. Kun. npu 25 mm pr. c1. 48°) n 30 2
yIJIeBOIOPOAa, NOCTOSIHHO Kunsero npu 89° u 25 ma pr. CT. € n%
1,4715, B KoropOoM HMeeTcs 1-3TUNIUKJIOOKTEH-1, OUeBHJIHO, B HHJH-
BHAYAJILHOH (opMe (TaKiKe CMeLIAHHDBI ¢ HEGOJNBIIHM KOJIHIECTBOM
STHJLHK/IOOKTAHA).

10 2 yraesonopoja norsomani npu —20° B neHraxe 2,8 2o30Ha
(82% sBHuKcneHROro KoguyecTsa). O3oHHA HarpepajH B TedeHHE
3 yac. co 100 ma nensiHof YKCYCHOW KHCJOTH JIO KHIEHHS, 8 3aTCM
pacrBop ' okucaaau cmecbio 10 & Tpexokucu Xxpoma + 20 ma epstHOH
YKCYCHO¥ KHCJIOTEI + 15 M4 BOBL. 3aTeM po6aBasiiH cMech B3 100 ma
KOHIeHTPHPOBaHHO! cepHOfi Kucnotel H 120 aa BOAb H OTTOHSTH
yEcycHylo Kucsory ¢ mapom. I[IpofyKr pacuiensieHHsi, H3BJ€UEHHbIH
3¢)HpoM u3 KyGOBOro oCTaTKa, HMen T. Kull. 140° npH 103 mm pT. cT,
Ou 3acthiBad (T. mi 57°) M Mor OHITL MepEKPHCTAJIH30BAH U3
ropsiuedi Boxet. (7. 1. 66—67°). 31a Temneparypa IIABJIEHHS OUEHb
6aH3Ka, NO0-JHTEpAaTYPHHM KarRHHM [28], Kk TeMnepaType niaBJeHHs
8-keTOKanpuuoBoi KHCJOTH (64°). PesysbraTet aHanusa u SKBHBa-
JIeHTHLIE Beca JJisl JIAaHHOTO COefHHEeHHsl TOYHO COBHAnaloT ¢ JaH-
HBIMH Jyisi 5TOl KHCJOTBHI, a Takxke ceMHkap6asona (1. i 174°).
TakuM 06pa3oM, OYEBHHO, YTO COeHHEHHE fBJAETCS HMEHHO 3TOM
KHCJIOTOM, H HCXOJHHM NPOAYKTOM Gblj, AeHCTBHTENBHO, 1-9THALHK-
JIOOKTEH-1.
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B coorBercTBUM ¢ pa3spaboraHHON o6HIell cXeMoB JHMepH3anHH
{ctp. 179) mponykrs «Cg», MMelouMecs B Npearoke, JOMK HEE COAEP-
KaTb HAPAAY € LUKJIOOKTEHOM (u3 H36bITKa) TaKKe LHKJOOKTAH
(B pesyavrare rugposn3a CgHsal). Turpoanue 6pomom nokasaJo,
YTO OHH, NeHCTBUTENLHO, COCTOST Ha 669 H3 HHKJIOOKTEeHa H Ha
349% mu3 nmknooxrana. 45 ma mpouykra «Cg» B 150 ma Jensivolt yk-
CYCHOH KHCJOTH 06DabaTHBAJH [0 MOSIBJAEHHS NOCTOAHHON XENTOoH
OKpPacKH pacTeopoM OpoMa B JiefsiHoH YKCycHoil kucyorte (l:2),

oTAeNAJIn He pacTBOPHMBIE B BOAE€ KOMINOHEHTH H QOTIOHAJH H3 HHX ~

npH 47—58° 1 15 mam pr. cr. 12,5 ma. ToBropHas neperoka 3Tux
12,6 ma nana yucTHIfi UMKAOOKTaH C T. m1. 12—13,5°
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PEAKIIMY BBITECHEHUSI U TOCTPOVMKH
JAVAJTIKUJIAJIOMUHUEBLIX COENWHEHNM
TUIIA RAIX

Luenep K., Kpoas B.-P. [1]

Ziegler K, Kroll W. R, Lieb. Ann. Chem., 629, 167, 1960

Coenunenus Tuna ReAlX (rme X = O-Ankun, O-Apun, ranorem) pearapyior
NpH AHaJIOTHUHHX YCJIOBHSIX C 0Je)MHAMM Be TaK, KAK 3TO XapaKTepHO IJH Ao~
MHHHATpHANKHIOB. HO peaxins HauMHaeTcsi TOTYAC JKe Hoc/le JOGABJIEHHS
HE3HAUHTE/ILHOTO KOJMYECTBA UHCTOTO TPHAJKHJIQIIOMHHHS. ITO HOBOEe KATAJINTH-
yecKoe JeficTBHe coBepluaercsi 6Jarofapsl peakudH o6MeHa aJKHJILHHMH pafgHKa-
JIaMH 110 ypaBHEHHIO -

RoAIX 4 AIR; == RR AIX + AIRR;.

. . ’
Huangkunamomupmiigunaldkniamuasl R:AINR, He MOryT OHTE aKTHBMPOBAHH IO

OTHOMIEHHIO K OJe(MHAM ¢ HOMOLIBI0 AaMIOMHHHIATpHANKMIOB. OueBHiHO, OHH

He CMOCOGHB K OOMeHy aJIKWJILHEIMH pajiMKajaMH ¢ aJIOMHHEMATPHAIKHIAMH.

Brllle YKa3HBAsOCh, UTO ONpPEAENEHHBE PEAKUMH AMIOMEHHiOpP-
raHHuecknX COENMHEHHH BO3MOXKHBI TOJBbKO TOIZa, KOTJA BCe TPH
BAJICHTHOCTH aJIOMHHHSI CBSI3aHbl C YyryepoiHBEIMH atomamH. Oco-
6eHHO 5TO OTHOCHTCS K DPeaKiHsIM BbITeCHEHHS] H RocTpoikH. O6e
STH peaK[HH HE yAAeTCs NPOBECTH (MJH YAAETCS TOJNBKO NPH OueHb
MKeCTKUX yCcJoBusiX) ¢ coefvienusiMy tuna (Aakun)2AlX, rre X =
= ramored, —O—Ankun, —O—Apua, —S—Aakun, —S—Apua,
—NR: H gpyrue aHajorHuyHble OJHOBaJieHTHHe OcTaTKH. Hecmorps
Ha MHOTOUMCJICHHOCTb MOJOGHEIX COEeNHHEHHfi, B XOJe ONUChiBaeMbIX
paoT u3-33 yKa3aHHOH HHeDPTHOCTH BHauajle OHH He NPeNCTaBJSIH
3HayuTeNLHOre uutepeca. Ho kKak ToJIBKO GBlJIa BEHISIBJEHA BO3MOX-
HOCTb PBMeHA aKHJIbHBIMA pajiHKanamu (cM. cTp. 94) Mexy MosneKy-
JIaMH PasSHYHHIX AJIOMHHHHAJIKHIOB, MHTEPEC K STHM COENHHEHHIM
Bospoc, HssectHo, uro B psgy AlCls;, RAICI, RLAIC AlRs Raxk bt
ujieH psifa YCTOHUMB TOJBKO B CMECH CO CMEXHBIMH WJeHaMH 5TOro
ke psana. C KaxkAblM WIEHOM, YAAJeHHEM JaJiblie, ObICTPO npoTe-
KaeT peaKiHs, NPHBOAALIAS K BO3MOXKHO Gojiee paBHOMEPHOMY pac-
fpefeNeHHI) ATOMOB TajiQl¢Ha Ha BCE aTOME aMOMUHHA (ro xe
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cnpaBefJUBO JJS COOTBETCTBYIOUIHX RO-coeapueHuii . U T. #A.);
c/leloBaTeNbHO:

RAICI, + AIR; —> 2R,AICI,
AICL 4 R,AICI —> 2RAICI,
AIC, + AIRy —> RAICI, +R,AICL

IMpn stom ragoren (RO— H T. E.) 06MeHUBAETCS C aNKHIIBHBIM pa-
nuKanoM. T103TOMY CUHTAIOT, UTO M MEXAY YCTOHMBHIMH 1O OTHOLIE-
HHUIO APYT K LPYry THNAMH COEJHHEHHH B CMECH TaKXkKe BO3MOXHA
peakinsi o6MeHa aJKWIbHBIMH DaJHKaJaMH. Ha ocHOBaHHH JAaHHEIX
onbitos Kannurepra u cotpylHHKkoB [2] ¢ anasioruHEIMU CHCTEMaM#
IpeaAnonarajit, 4To OJHOBPEMEHHO C peagnuei

RjAl -+ RyAl == R,R'Al + R;RAI
NpoTekaer TaKxKe peaklus THIA
‘ RyAl -+ RYAIX === R;R'Al4-RR'AIX

HJIHN
RyAl+ RYAIX =2 RyAIX + R;RAIX.

Ec/H 5TO MpPEANoJoXeHHe BEPHO, TO, MOXET OHTb, CIeLyeT npo-
BOAHMTL PEaKIHM BHITECHEHHs H JIOCTPOMKH € JHAJIKHJIAJIOMHHHE:
BoiMH coefnueHusMH THoa RpAIX, no6asnsisi B KauecTse KaranHsa-
TOpa HeGoJblIHE KOJHYECTBA TPHAJIKHJIAMOMHHHI. dto pacumpser
BO3MOXKHOCTH XHUMHH AaJIOMHHHAOPranH4YeCKHX COeJHHEHHH, & TaKIKe
MHOTOE OGDbsCHSIET B paccMaTpHBaeMoll B CJIEAYIOIHX paGoTax no-
JIHMepH3a[HH STHJIEHA O BHICIUMX OJIe(HHOB, KOTOpAs TaM obcTos-
TeNbHO OmHcaHa. 3Jech e ONHCAHB JHHIb OCHOBHBIE ONLITHL i

Eciu B TeueHHe MNPOIOJKHTENBHOrO BPEMEHH METOKCHAHH30GY-
ruaamomuiuii CHsOAl(uso-CiHg)z KunsiTuTe ¢ M36bHITKOM 2-5THI-
rekcena-1, To peakmusi He nporeékaeT. Ecim B Ty Xe peaKuuoHHYIO
Maccy n1o6aBuTh 3HAUMTEJIHHOE KOJHUUECTBO (2—5%) tpu-[2-sThAATER-
cui]-alOMHHHS] U KHISTHTD Jafblie, TO Yepe3 HeKoTopoe BpeMs Ha-
YHHAaeT BHJEAATHCS H306yTHJEH, a mociie KUNSYeHHs B TEUeHHE
5 yac. B pacTBope Hapsilly ¢ STHITeKCEHOM NosABJAETCS Mero;&c;d~[nn-
2-5THITEKCHII]-aOMUHHil, a TAKXKe HesHaYuTeNbH0e KONMUIeCTs0 TpH-
asgkuaamoMuanst. OueBHAHO, YTO B KauefTBe Kafasu3aTopa MOXKHO
6paTh JOGOH TPHANKHJAMOMHHEA (2 TaKike RHAJNKUAJIOMHHHH>,
CHAPHA UM THAPHJ AJIOMHHHS). . . .

[Momo6Guble ONBITH MOXHO NPOBOAUTH CO MHOTHMH JADYFHMHA CO-
ennuennsiv THna RoAlX, CyliiecTBeHHO elle H TO, UTO peaKHHs Bbl-
TeCHEHMsl, KaTalli3UpyeMasi TakxKe HHKEJeM, BO3MOXHA TOJbKO C
TpHAJKuIaTMOMHEHEM MR ¢ RoAlX, 2KTHBHDPOBAHHHIM KaTaJHTHUC-
CKHM KOJHYECTBOM TPHAJKHJAaMoMuuis. Takum oGpasoM, MO xkesa-
HHIO MOXKHO H <«IpeKpalliaTh» feilcTBHe H00aBJsieMORO KOMJIOHIAAb-
HOTO . HHKeJfl TOCPENCTBOM NEPEeBOAA TPHAMKHIANIOMHHHA C

14 3ax. 2655.
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rmomomipio AlXs B R:AlX u BHOBb BO30GHOBJSITL 3TO JEHCTBHE JO-
GaBKol TpHaJKUJIAJIOMHHUSL.

TMocsie 3THX ONBITOB GBUIO HCHETAHO TAKXKE KaTajJHTHUeCKoe ned-
cTBHe N06GABNSEMBIX TPHAJKHJIANIOMHHHEBbIX COEJHMHEHH! Ha peak-
U0 AOCTPOHKH AHAJKHJIAJIOMHHHEBBIX COeIHHEHHH. Psan coenunne-
HHl, HanpHMep

C1AI(CsHy)g, CHZOA1(CgHy)y
CHsOA1 (C.Hs)y, CgHsSAI(CsHy),,
npH TeMmheparype -0 150° u pmapaedun go 100 ar He NOIJIOHIAIOT

STHAEHa, OJHAKO npH no6asKe 1% COOTBETCTBYIONIErO TP HAJKHIAIIO-
MHHHSI TOTYAC JKe HauuHaercsi peakuus. [TpoBeneHHas peaKuHs KO-

CTPOKH MoXeT OHIThb NMOATBEPXKIEHA, KaK OOBIYHO, TyTEM FHAPOJH3AE

npoaykrop peakuus. [Ipn sToM nosyuamor Hapsny ¢ oneuHaMH, 006-
pasyIOUMMHCS B pe3yJbTare peaKiuH BbITECHEHHS KaK OCHOBHEHIC
NpPOLYKTh PEAKIHH, CMECh OXHIaeMHX napaQuHoB. Pacnpenenenue
MOJIEKYJl PA3JiHYHOii BEJIHUHHBLI HODMANbHOE W COOTBETCTBYET AaH-
HbIM, NpUBEJIeHHBIM Ha c1p. 156. Temnepatypa (no 150°), Heobxo-
IHMasi 751 «3HEpPrHYHOf» PeaKuHH, N0 CPaBHEHHIO C TeMneparypoi
peakiuu, HeOGXOAUMON 7151 peaKuHu AOCTPOHKH CaMoro TPHAJIKHI-
AMIOMHHHS, BBEIIE, DTO MOHSTHO, TAK KAK CKOPOCTb PeakIHH B Kara-
JIMTHUECKHX ONBITAX Onpejessercs oueHb HH3KOH KOHUeHTpauued
tpuankunamomunnst. IToGounsie peaknuu (oTmensieHne oneduHa u
JHMepH3auHsl) NPOTEKaloT BCe e B yMEPEeHHbIX mpefesiax, Tak Kak
OHH HYXJAIOTCA TaKkKe B KaTajnse HOCPEACTBOM TPHAJIKHIAJIOMH-
HHsL. DTy CMech MOXHO GBUIO GbI XapakKTepH3oBaTh Kak OydepHyro
CHCTEMY, B KOTOPOH HMeeTcsl 6OJIbILOE KOJIHYECTBO CKPBITHIX cs3eit
Al—C, HO B peaKUH# y4yacTBYET TOJNIBKO He3HauHTeJbHAs YaCTbh OT
STOr0 KOJMUECTBa. B JAHHLIX ONHITaX TPHAJKHJANIOMHHHE (KaK
KAaTaJa3aTop) HMMeeT KOHIEHTPANHIO, SHAYHTENILHO MEeHbIIYI0, uYeM
NpH NPOBEeJEHHH peaKuuil € YHCTHM AMOMHHHATPHATKHIIOM. Cneno-
. BATEJLHO, OTIICHAsHOUIHecs OJeHHH HEe MOTYT TaK GBICTPO BCTY-
NaTh B AajkHefHINE PeaKuWH, T. €. H3MEHATbCS, H, TAKHM 00pa3oM,
o6pazoBanye HHMEPHEX oOJe(pUHOB NpPH BEICOKOH TeMIeparype
MOIKHO YCTPaHHTB.

HeoxpnanHble pesyJbTaTH 1410 HCCJAENOBaHHe HKHITHJIANIOMH-
muiiguoTpnamuna (CoHs)2AIN (CoHs)2. 1o coenunenne o6pabathi-
BaJil B aBrokJase BMeere ¢ 14 Moa. Y TPHSTHIAJIOMMHHS 3THJE-
HoM mpH 150° u naBnenuu 150 ar. dTuien morvowWalCs, W MOSTOMY
BHEHIHe STOT OMBIT HHYeM He OTJIHYAJCS OT TOJILKO UTO ONHCAHHOTrO.
[NpuGimsuTensHOe KOJHYECTBO STHJIEHA MO OTHOLIEHHIO K OOIIEMY cO-
JEpXAHKIO 2IOMHEMST OBUIO INECTHKPATHBIM, T. €. Ha KaXJylo Ba-
neaTHOCTE Al—C  IHSTHAAMIOMHHHHAMSTHIAAMHAA TPHXOXHJIOCH
3 mons gThHiena. [pu rupposnse NPOAYKTH peakiHH AaBaiH 10
81% srapa, CYUNTas Ha QUSTHIANIOMHHHEXHITHIAMHUIL (MPONYKTHI
peaxun BOCTPOHKH AHATKUIAIIOMHHANIa/IOTEHIJOB, - A/IKOKCH/IOB,
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-apOKCHJIOB M -apUJICYIb(HA0B AAI0T MPH THAPOJIH3E COBCEM He60Jb-
[LHe KOJHuecTBa 5TaHa wuiu nponana). Kpome Toro, BhiciliHe anuda-
THUECKHE YTJEeBOAOPOIb HMENH CPefHHuit MOJICKYJISIDHEIH Bec, COOT-
BeTCTBYIONIHH BHICOKOMY MOJISIPHOMY COOTHOLUEHHIO STH/IEHA K TpH-
sTHnamoMunn. OueBHIHO, NPAaKTHYECKH 3[€Ch pearnpyer TOJLKO
TPHITHNAJIOMUHHAH ¥, HECMOTPSi Ha BEICOKYIO TEMNEPATypy ONbITa
(150°), ofmena MeXjy anKHJIbHHIMH [pynnaMH TPHATKAJIAJIOMH-
HHSI ¥ aJKWIaM# IPyroro ajlOMHHHEBOrO COEJHHEHHs e MpOHCXO-
OMT.
310 coBeplICHHO HeoOblUHOE MOBEJCHHE _nna.nxmxammnmnnﬁnn-
ajKMjaMua Obljo TPOBEPEHO ABYMSI ONBITAMH, HOCTaBJEHHBIMH
HE3aBHCHMO Apyr oT Apyra. Jlns sToii uesnn GELA MOJyueH JHH3006Y-
runanoMuaninsTHaaMug — (u30-CsHg) 2AIN(CeHg)e, u ¢ HuM miO-
BTOpeHA PeaKiis BLITECHEHHS! 2-3THATEKCEHOM, KaK ONHCAHO BBILIE,
s MeTOKcHauu306yTunanomMuausl. TIpakTHueCcKH OKas3asoch, 4TO
3ecb B MPHCYTCTBHH AMIOMHHHHTDHANKMJIOB K3K KaTajlu3aropos,
Kak ¥ B NPHCYTCTBHH HHKeJs, H300yTHJ/IeH He o6Gpasyercs.

OTH jpa NOCJEHHX OMbITA MOKA3aJH, UTO MEXAY AHAJNKHIAJI0-
MUHUHIHAIKAJIAMHAOM H MHOTOUHCJEHHBIMH JPYTHMH OOGBIMHBIMH
AMOMUHHEBEIMH COEJMHEHHSIMH C ofuleil ¢popmysoit RoAIX nomxHO
6bITH GOMBIIOE pa3iiiuue BO BHYTPeHHeM CTpOeHHH. Bce sTH coelw-
Henusi He MOHOMOJIEKYJSIDHE, a aCCOHMHpoBaHbl. BeposiTho, 4Tto
pasnuuue CBSI3aHO C PA3HBIMA SHEPTHSIMH aCCOLHMALHH. Modgekyast
AHATKAJIATIOMAHAR AV ATKHIAMHEAA HACTONbKO CHJIBHO aACCOLMHPO-
BaHH, YTO CMellaHHOM acCONHMAHH C BBEAEHHBLIM TPHaJIKHIAJIOMH-
HHEM yKe He npoucxoaut. Ho BMecTe ¢ 9THM yTpauMBaeTCsl TaKKe
BO3MOIKHOCTL OOMEHA aJKMJbHBIMH rpynnamu (cM. ctp. 94).

B sroii pabore 1uia peus NPEHMYIIECTBEHHO 06 aKTHBHPOBAHHH
HHEpPTHBIX AMIOMHHHHOPIaHHUECKHX COEJHHEHHH IyTeM 200aBKH
B KauecTBe KaTajH3aTopa HeGOJIBLIMX KOJHYECTB TPHAJNKHJIANIOMH-
rus. KoHeuHo, 5TO HE 3HAUMT, YTO CJIEAYeT MOCTOSIHHO A06aBAATb
B IOJOGHBIX ONMBITaX TPHANKHJIAJIOMHHKIH TOJBKO B HEGOJBLIAX KO-
JnuectBax. JI06ast cMech TPHAJKHUJIAJIOMHHES ¢ COSAHHEHHIMH THIA
R.AIX (32 ucknwouenneM X = NRg) pener cels1, HECMOTpsI Ha pas-
JiHUKMe MO CKOPOCTH PeaKMHH, TaK Xe, Kak eciu OB OHa cocTosna
TOMLKO W3 TPHaJkunamoMmuHua. Tak, B MocjefHee BPeMsi CMECH
NpHGIH3ATENEHO PABHBIX KOJIMUECTB aMIOMHHMATPHAJKAAOB H JH-
ANKHIaMIOMHEHAXJOPUAOE NPUOOCPETIH H3BECTHOE 3HaUeHHE, O UeM
Gyner coobuieno B caenymomeii pabore. KaTanus peakuuf ¢ Mono-
AJKHIAJIOMPHH T aJIOTEHHIAMH H aHaJOTHUHbIMH CO€JHHEHHSIMH
¢ MOMOIHIbIO TPHANKHJIAJIOMMHHS NPOBECTH HEJb3sl, TaK Kak BCJeA-
CTBHE pEaKkuuH

RAIX, -+ RsAl —> 2R,AIX

paspyiiaercst Karanmsatop. On jefictBoBan OB TOABKO B TOM CHy-
yae, ecsin G6H Bech RAIXp 6bu1 nepeeeser B RoAIX.

14+
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IKCIIEPHMEHTAJIbHASL 9ACTD

OnbiTel N0 peakuuH BHITECHEHHMS

Bce HEOGXOAHMEIE MOHOUAKOKCUAMOMUHULEOUAAKUABL OBbIIM  TO-
JiyueHbl NyTeM NPHK2IbIBaHHS 1 MOJsI COOTBETCTBYIOUIEro CIHPTA
B TPMANKUJIAJIOMHHHE, pacTBOPEHHBIHi B NATHKPaTHOM obbeMme Cy-
X0ro U cBoGORHOrO OT BO3AYXa reKkcaHa, oxJamjeHHoro o —1(°,
Bee 31H nponyKTH — XKHUAKOCTH, KOTOpHE CBOGOJHO MNeperoHsoTCst
B BHCOKOM BakyyMe. Conep:KaHHe aJIOMHHHA B HHX BCerfia COOT-
BeTCTBYeT TeoperHyecKoMy. IIpeBpaierne METOKCHIHH306YTHAMO-
MHMHHS B METOKCHUAU-[2-5THireKCHI}-alIOMHHHIA JOCTATOYHO TNOJ-
po6HO onucaHo B ofLiel YaCTH.

Ananoruuno nporekaer cnenyiowuii onbit. [Ipn 150° B npu6ope,
n300paxkeHHOM Ha puC. 7 (cM. cTp. 109), nponyckator uepe3 31.4 ¢
MOHOMETOKCHM-H-TeKCHIAMIOMHHAS NPONIH/IeH NOoJ faBjieHneM 1 ar.
B teuensie 1 uaca oruieivieHHsI TeKceHa He HabJonaercs. 3atem Jlo-
6apnsior 1,9 2 TPHreKCUIANIOMUHEAS, TOTYAC 3KE BHIIEJSIeTCS] TeKCEH.
3a 4 yaca 40 muH. KoueHcupyerca 14,5 2 n-rekcena-1. OnHaxko cko-
POCTb PeaKIMH [OCTEneHHO CHHXXAETCs, OTOMY YTO BMeCTe ¢ H-TeK-
ceHoM-1 orronsierca HeGosbuioe kosuuectBo (CsHy)sAl u, caenosa-
TEJILHO, KaTaH3aTOP NOCTelleHHO Tepsercs,

TTaccuBHOCTD HHKEJIl AOKasblBaeTcsl cjaefymomum onsitoM. Cume-
HBawT 13 2 MEeTOKCUAHH306YTHIAMIOMHHNSA ¢ HOCKOILKHMH MHUJLIH-
rpaMMaMH aneTHJALETORATa HHKeJs, TMOCJe Yero CMech TOTYAC XKe
OKpAallHBaercsi B TEMHO-KOPHYHEBHIH 1BeT. 3ateM no6aBisior 40 ma
rekceHa-1 u marpeBalor cMech BHauajsie 0 80° ¥ OKOHUATEJBHO MO
100°. Boinesnenus H3o6GyTHAeHa He HaGaropaercsl. [locse BbaepxH-
BaHHS B TeyeHHe 2 yac. OTTOHSETCS UHCTHIH a-TeKCeH.

Huusobyrurartomunutiousrusamud Gbia NOJyYeH MyTeM NpHKa-
fibiBaHusl 1 MOAsA CyxXoro pMaTWiamMHHa K 1 Moo auu306yTHIAMIO-
MHHHATHAPHAA, PACTBOPEHHOrO B YeTHIPEXKPATHOM H3OBITKE CyXOro
rekcana. [locsie OTrOHKH reKcaHa B KyGe OCTaercsi IycTast 3KHAKOCTD,
KOTOpasi eperoHsieTcsd nof BakyyMoM. Ecin RKHDATHTE fHH306YTHII-
aJMIOMAHKMBANSTHIIAME C .JIByX- HJH TPEXKpPATHbHIM (IO CpPaBHEHHIO
¢ ‘TeopeTHUECKHM) KOJHUYECTBOM 2-3TuireKceHa-1, TO u30GyTHIeH He
BhiiesigeTca M nocie gobaenenus ot 12 po 27 moa. Y% TpH-2-5THI-
rekcunamomunnsi. Ecan po6apute 0,6Y% anernnaneroHata Hukess,
TO CMeCh TOTYAaC K€ OKpallHBAercsi B TEMHO-KOPHUHEBHI [BeT, HO,
KpOMe 5TOT0, HHKAKHX H3MeHeHHii ne RaGiojaercs.

OnbiTel N0 Peakuuy JoCTPOiKH

[pexje yeM CTaBHTH OHLITH 0O PEAKUMH NOCTPOHKH, Clexyer
y4ecTb BCE TO, 0 YeM cKasaHo Ha cTp. 153. Kpome Toro, pesyabrathl
ONLITOB 3aBHCAT H OT HANHUUS B PeaklHOHHOH cMecH XOTsl Gl He-
SHAUKTEIBHOTO _KOJHYECTBa TpHaJkujajgioMunus. [IpuMensiemoe

Peaxyuu ewirecrierius u Goctpolxu coeduwenud Tuha RoAIX 213

AJIIOMHHUAOPIaHHYECKOe COeIHHEHHE JOKHO HanboJiee TQUHO COOT-
BEeTCTBOBAaTL coenuueHHsiM THNA RAIX. MoHoanKOKCHaJOMUHHAHN-
JMANKHJE TOYTH BCErNa COXEPXKAT JHANKOKCHAJIOMHHUEMOHO-
ankunbl, a ReAICI uacto colepXHT 3aMeTHOe KOJHYeCTBO RAICl..
Ero caenyer ycrpaHsaTbh 06pa6oTKO# noaapelzﬁoﬁ CONbI0 [3]. B o6oux
ciyyasX AoGaBJeHHB TPHANKHJIAJIOMHHHE BHayaJse JEe3aKTHBH-
PYETCSE H3BECTHBIM KOJTHYECTBOM RAIX; no ypaBHEHHIO

RAIX, + AIR; —> 2R,AIX.

Ilpn paGote ¢ UHCTHIMH HCXOAHBIMH BEUIECTBAMH NOCT4TOYHO KO-
GapaaTh 5% TpHanKuiamioMuuHA. Ecnd peakins KOCTPOHKH HE NPO-
Tekaer (STO 3aMETHO IO OTCYTCTBHIO NaKeHHS JaBniennsi), To mocne
CHMMKEHHsl [aBJIeHUS STHJEHa NAI0T elie pa3 TakKoe JXe KOJIHYECTBO
tpuankunaniomunyst. [1pu paGore cyrauHo IPHTOTOBJEHHOM CMeChI0
JaBfeHMe B ABTOKNaBe, 3alOHEHHOM Ha /3 MKHAKOCTbIO TpH Ha-
YanbHOM JaBieHud STHiena 70—80 ar (IpH KOMHATHOH TeM-
nepatype), B TeueHue 3—5 vac. Npu 130—150° fioMKHO NOHH3HTHCS
1o 15—20 ar (npu TemmepaTtype ONHTA H NOC]E NpelBapHTEJbHOTO
nolrbeMa JaBneHus go 150—220 ar).

Jlnst MCHBITAHHS DA3MHUHBIX COGJIHHEHHM, NepPedyHC/IeHHbIX B 06-
[iefi uacTH, HX 3arpyXajH NpeHMYIIECTBEHHO B KOJHUYECTBE 0,2—
0.3 monsi B apToKNas eMKoctbio 200 M., paGOTAIOIIHE NpH BCTPs-
xusaHun. Tlocjie OKOHUaHHS MOLJIONUIEHHs] STHJIeHa BHauase noj Ba-
KyyMOM OTFOHSIIOT CBOGOJHEIE onepuus fcopepxanne osedHHOB
gonuiedl uacTbio Boiue, ueM npu poctpoifike ot Al(Cols)s], a satem
THAPONH3YIOT OCTATOK. C6H50"H n CgHsSH ypansiror 1mesoynio,
CH;OH — Bogoii. B nosyuenHo#t cMecu yrieBoJ0POAikl MOXHO JIETKO
HeHTHQHIHPOBATL MyTeM TOYHOH PasrOHKH HJIM rasOBOH XpOMATo-
rpa¢uu. CocTaB NPOAYKTOB MMAPOJH3A COOTBETCTBYET COCTABY MPO-
LlyKTOB THAPOJIH3a PEAKIHH JOCTPOHKH C KATaJH3aTOPOM Al(CoHs) s
unu Al(CsHr)s, npuBeneHHOMY Ha CTP. 167. ViHrepeceH HO CBOEMY
Xapakrepy ONBIT € AHSTHIANOMHHHHINSTHIAMUIOM. B aBToksaB
eMKoCTbIO 200 ma sarpyxanu 31 2 (0,1973 Monb) NHSTHAAIIOMH-
HuiignsTHAAMEAE, 3,3 2 (0,03 MOJIsl) TPUITHNATIOMHHHS H 1,32 mons
STHIeHA. DTHJIeH -IOIJIoUANCs B TegenHe | yaca mpH 150°. INpu Ha-
rpesaniu B Bakyyme gpo 100° orromsior 5 2 osepuHa u B Kybe
ocraercsi 63 2. Ocratok BecoM 621 me npu ajKorojusde naer 85 ma
(4. T. n.) rasa ¢ ColepkaHHeM 839, C.He, 14% CsHyo 1 3% rek-
‘cana (napel). B nepecuere Ha Bce KOJIHYECTBO OCTATKA 3TO COOTBET-
creyer 0,32 mMods1 3TaHa, T. €. 819 ot 0,395 Monst — KOJMYECTRA, co-
orsercrayiotiero rpymnam alCpHs, BBeCHHHIM C IHSTHJIAJIOMHHHK-
IHSTHIAMHAOM. DTO — HAHMeEHbLUEe KOJHIECTBO, TaK KaK HeH3Gex-
HBIE TIOTEPH TpH c6poce NaBlieHusl B aBTOKJaBe He NPHHHMAJHCE BO
BHHManHe. [HIpOSH3 BCEro ocTaTka jiajl CMecb napaHHOB, H3 KO-
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Topoit 1o 130° oTromsiercss Tonbko 39, obmero konmuecta. Octa-

TOK, KMNSIMH 3HAUHTEJLHO BHIUE, 3aTBEPAEBAET NMPH KOMHATHOM
TeMneparype.
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TT'aas aXII

CHUHTE3 o-OJIEOHMHOB C TIPSIMOM
LIEITbIO U3 3THUJIEHA

Huenep K., Teanepr X. I'., Xoavykamn 3., Buaeke I,
Hykx E., Kpoas B.-P.*

Ziegler K, Gelle t G, Holzkamp E, Wilke G, Duck E. W,
Kroll W, R, Lieb. Ann. Chem.,, 620, 172, 1960

StuneH MoxeT OHTbL KATaJHTHUeCKH IpeBpailed B a-OyTHJIEH
opn 1 ar HarpeBaHHeM €ro TOJbKO ¢ TpHSTHIamomHuHem. Ho
npouecc upaer 6Gosee TJaJKO TpPH MOBLINIEHHOM JABJeHHH H B
NPHCYTCTBHH MesnKOpasfipobseHHoro HHkeas. o-OJgeduHb € uMHc-
JIOM YIJIepOAHHIX aToMOB OoJiee 4 NOJyualpTCs B JBE CTAJHH:
BHAuaJie NOJY4aloT BHICLIHe AJIOMHHHHAJNKHJB H3 HH3IIHX H
STHNIEHA, 4 3aTeM G-0Je(MHE! BHITECHSIOT U3 BLICLIEr0 AJIOMHHHMH-
aJKHJa 3THAEHOM Hnu nporusedHoM. I1pn stoMm BHOBb 06pasyrorcs
HCXOLHble MEeTaJJafKUJE. Peakuuio BLITECHEHHs yaaeTcs NPOBECTH
# 6e3 HONOAHATENLHOTO KaTajgusa npH 150—180° ® mOCTOSIH-
HOM OTBOJe BHTecHsseMoro oJeguHa. OpHaKO Bce xe Jyulle
peakuusi NpoTeKaeT B Gojiee MSITKHX YCJOBUSIX B NMPHCYTCTBHH HH-
kensi. Tlpn paGote ¢ TBepIbIM HHKeJeM BbiTecHeHHe IPOHCXOAMT
MejJIeHHee, YeM B CMeCsX, He COJepIKalluX HHKessl, HanpuMmep B
cMecsiX TPHITHNAMIOMHHHS HJIHM TPHUPOIHNANIOMHHHSL C a-OJeH-
HaMH. 3HauuTeNbHO OHICTpee NPOTEKAOT peakiHH TAKOro THNa B
IPHCYTCTBHH KOJIIOHJANBHOrO MHKens. B 0G0MX ciydyasix BOSHH-
KalT TPYAHOCTH IIPH OTHEJIeHHH oJlepHHA OT TPHAJKHJIAJIOMHHHSA.
3710 NPOHCXOJHMT NOTOMY, 4YTO TeMIepaTypk KHMeHHs OGOHX KOM-
NOHEHTOB OYeHb GJH3KH M, KpOMeé TOrO, BO BTOpPOM cJyuae HeoG-
XofHMa JLONOJHHTENbHAS Ne3aKTUBAlUs HUKeNsl, TAK KaK OH caM
KaTaJH3UPyeT BO BPEMS OTFOHKH ,,06paTHy0" peaKlHIO BHTECHEHHS.
CMmecH, He copiepKalllHe HHKeJisl, JIETKO pasgessiorcsi NpH obpa-
6otke nx coepunenneMm K[A1(C:Hs)sF] (nisi sTHABHEIX cOemHHEHH{
aqoMHBHS), KoTopoe mpespauiaerca B kommieke KF - 2A1(CqHs)s.
Ot nocaepHere oJepHHEl Moryr OBITb OTOTHAHB, nocJe
yero KF-2A1(C:Hg)s Bu®Bb pasnaraercs Ha KF-Al(CHs)s
u Al(CoHs)s. lna cmecei, COAEPIKAlHX HUKEJb, Jyulle NPOBOAHTH
peakumio jpocTpofikn  coenunernii THna R AIX (rme X =Cl,

* ABTOpH HasBaHB B INOCAEOBATENbHOCTH HX yuacTusi B paGore, D71a ny-
GAMKALMH COAEPIKHT YACTH JMCCepTailmi Xonbukamna, Hykka u Kpoaas [1—3]
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OR, OAr u 7. 10.) B NPHCYTCTBHH HeGOJBLIOTO KOMHYECTBA
AIR;. Tlocsie BHITECHEHHS UHCTHH TPHANKHIAJIOMHHHE MOXHO
yaanuTb nyTeM N0OGaBKH HeGosblloro KonHuectsa AlX; W TeM ca-
MBIM «IPEKPATHTL» PEaKUHIO BHITECHEHHs] (HJIH OOGDATHyIO peakIH1o
BLITcCHEHHs)) ¢ mnomompio HEkens. [lpp X =OR wmwm —OAr
TeMnepaTyphl KHNEHHs aJNOMHHHHOPraHMYecKUX COeJHHEHWH MOryT
6biTb HACTOJBKO BBICOKH, UTO BCEe OJne(HHbl OTrOHSIOTCSI paHelle,
yeM aJIOMHEHBANKWJIB. ECIH  peakuHio JOCTPOHKH TNIPOBOAAT €
RoAICI, To nocnexHuil B KOHIeE NpeBpamanTt LeficTBHEM KCl ®
K[AIR:Cly], KoTOpHIi CaMONPOM3BOJLHO OTAENSeTCst OT oJe(HHOB
(o6pasyer nuxkHmii caoi). 3arem K[AIR,Clo] BHOBb «peakTHBH-
pylOT» 1Jsi peaKlHH ROCTPOHKH NYTEM €ro paculeljieHHs B Baky-
yMe ¢ o6pasosanneM R2AICI + AlR. (macrunnsty w o KCl 4+
+ KJAIRCIls) (octaTor). Dtoro ocraTKa BIOJIHE [OCTATOUHO IS
HOBOil neaakTWpauuu. Jasi 5TOf HeslW GDUrOfEH TaKiKe M KOM-
nseke ¢ KBr.

CoueTaHHe PpeakiHH JOCTPOHKH HH3LIHX AaJIOMMHHHOpraHWye-
CKHX COEHMHEHHil 10 BHCIIMX C MOMOINLIO 3THJEHA H IOCJENYIO-
IIero 3aMenieHHsi € OTIEnJeHHeM oJe(HHOB OTKPBUIO BO3MOX-
HOCTL MNOJyYeHHs1 a-oneduHOB C NpsAMOH nenbio 6e3 NpHMeHEeHHs
OpraHHYecKH CBS3aHHOTO amoMHHust [4—6]. Ilpn s1OM umcio BBe-
NEeHHbLIX B (pase AOCTPOHKH ONe(HHOBbIX TPYNN ONpefejser Cpel-
HIOK) BeJMUHHY MOJIEKYJsipHOTO Beca KoHeuHoro mpoaykra. C ka-
TaJHTHYECKHM IIPOLIECCOM TAKOro THIA aBTOPH CTOJKHYJHCH elle
ner 10 ToMy Ha3aj, B camMOM Hauajie paGoOTHl ¢ AJNIOMHHHHAOPraHH-
yeckuMH coepnnenusmu [7, 8. pKenanne paspaGoraTb Ha OCHOBE
STHX NEPBHIX JaGOpATOPHEIX SKCTIEPHMEHTOB PAHOHAJbHBIA M Ile-
JIeHAaNPaBJeHHBIH Crnocol NoJyyeHHs a-OJe(HHOB C 3aBEIOMO H3-
BEeCTHOH BeJMYHHON MOJEKYJSPHOIO Beca SABHJIOCH CTHMYJIOM 1Jsl
HanbHEAIIHX paboT.

Ilas Toro yToGH BEpHO ONEHHTb BCKO BAXKHOCTh NpoHecca mO-
JHMepH3alliH STHJEHa NpH HOPMaJLHOM [aBJeHHH ¢ IpPHMEHe-
HHeM MeTaJJIOPraHHuecKHX CMelUaHHbix KaTasmnsatopos [9], cue-
XyeT NMO3HAKOMHTBCS C PSIAOM .paGoT aBTOpa H €ro COTPYNHHKOB H
H3YYHTb NYTH MX HCCJEAOBAHHH.

PaccMOTpeHHe STHX MHOTONeTHHX paGoT mnesecoo6pasHo Ha-
yaTh C DPOCTHIX CJydaeB NpeBpallleHHs 3THJIeHA B a-OyTHJIEH.

a-BYTHJIEH H3 STH'JIEHQ (BHJIBKE) *

Ecid OpH HOPMAaJIbHOM [aBJeHHH NPONYCKATb STHIEH (aywumme
‘B UMPKYJISILMOHHO# CHCTEMe) Yepes CJIOH Harperoro TpHATHIAIo-
muupsi, To npu 150—160° o6pasyioTcs aJilOMHUHHHOPraHHyeckHe

* [lepBre npefBapHTEbHEE OMNHTH NPOBOAWI B 1950 1. Hareab,

Cunre3 a-oneurog ¢ npamofl yenvto u3 s7uiena 217

—tie

coenHHeHHs ¢ OyTHJBLHHIMH pafHKanamH. Ilpu 3TOfi Xe Temnepa-
Type NpPOHCXOAMT ¢ GOABLIOK CKOPOCTPIO peakuusi BHITECHEHHA
(T. &. COOGCTBEHHO CaMOMpPOM3BOJLHOE OTLIEnJeHHe 6yrunena) o
oTXojsmiuii STHEH HeNMpephiBHO YHOCHT 3HAYMTE/bHBIE KOJNHYe-
cTBa Oytuiena. [locsieHHII MOXHO YRAJNATH TaKXe M3 UUDKYJIS-
HHOHHON CHCTEMB!, €CJIH NPHCOEJHHHTbL JIOBYIIKY, OXJaXXJaeMylo
1o —80°. Ha Bhixoze M3 peakropa cojepxahHe OyTHJjeHa JIETKO
nocturaer 109%. ITockosbky npH STHX YCJIOBHSIX KOHIIEHTpalHs

-al-GyTAJIbHEIX TPYOI B PEAKTOpe He3HAYHTEJIbHA, nanpHefilel jpo-

CTpOHKH GYTHJBHEIX TPYNN 1O TEKCHJIBHBIX MMOYTH HE MPOMCXOAHT
¥ B HelpEpHLIBHO KOHJEHCHPYIOLIEMCs1 a-GyTH/IeHe COJEPKHTCA
TONBLKO HE3HAUHTeJbHOE KOJHUECTBO reKCeHa. JTO KOJHYeCTBO Tre-
KCEHa COCTOHT HATOJIOBHHY M3 H-G-TeKCeHa, OCTaNbHOe — 2-3THJ-
6yren-1 (CoHs) 2C=CH,. Tlocnentnii o6pasyercst HOCPEACTBOM OT-
HenJyieHns oseHHA H3 NPOAYKTA NPHCOEAHHEHHs] TPHITHAAMIOMHHHS
K a-6ytaneny (cp. crp. 176). B anmapartype, uMeronielt onpeaesen:
Hoe KOJIHUECTBO TPHITHIAMIOMUHHA H paboraromed IO BhLIEONH-
CaHHOMY TPHHIANY, MOXHO J€rKO .NONyuaTh o-GyTH/IEH C MHOro-
KPATHBIM HCIOJIB30BAHHEM 3arpysKeHHOTO TPHITHJIAJIOMHHHSL. Ipu
STOM B PeaKTop NEPHONHUECKH BBOJAST TPUSTHAAJIOMHHHH B KOJH-
yeCTBE, COOTBETCTBYIOLIEM KOJHUECTBY, YHOCHMOMY € LHPKYJsUH-
OHHBIMH rasamu. Beixosi GyTHneHa (B pacueTe Ha H3PacXOOBAHHbIH
3THJIEH) cocTaBJdsier OKoJo 75%.

IpenmyuiecTBeHBoe 06pa3oBaHHe OyTH/eHA B AaHHOM CJlyvae
onpenensieTcsl TEM,  YTO TNOC/EJHHE OTBOAMTCS IO Mepe €ro BO3-
HuKHOBeHHsi. Ho cenexTHBHast yOpaBJisieMasi [HMepH3alusi 3TH-
ngeHa fo OyTHJeHa MoXer ObITh OCYWICTBJIEHA H HAPYTHM NyTeM.
Ecny OpHEATL TeMNEpaTypy PeaknuH JAOCTPOHKH 100—120°, ©O
IpH STOM TIOBHICHTb JiaBneHHe sTHieHa no 100 a7 (B HempephiBHOM
nponecce PEKOMEHIyeTCsl FIOBHHIIATbL JaBJ€HHE TOJBKO JO 40 ar)
H AKTHBHPOBATh TPHSTHJIAJIOMHHHI KOJUIOHAAJbHLIM HHKeJeM, TO
TIPOHCXORHT 06pa3oBaHHe AMIOMHHHHGYTHILHBEIX DY Ilpu sToM
CKOPOCTb PeaKILHH JocTpoiikn Girarofaps faeHcrBhio HHKeast He
NOBLIIIAETCYI, A IPOTEKAET : peaKlHg BHITeCHeHHS B COOTBETCTBHH

C ypaBHeHHeM
C,Hgal - C;Hy — C;Hsat + C,Hy,

H, TaKHM 06pa30M, COYeTAHHe peakuHii AOCTPOHKH H BHITECHEHHS
NPUBOAHT K TOYTH KOJHUECTBEHHOMY H UHCTO KaTAJUTHUECKOMY
npeBpamIeHH0 STHIeHa B a-GyTunen [4, 9]
JLns rnafigoro TeueHHs mpoilecca TpeGyeTcs, yTo0hL:
a) paBHOBECHe peakIHH BbiTeCHeHHsl ObJIO CHABHHYTO BOPaBoO
(cm. cTp. 92) : ‘ )
C,Hgal + C,H, =2 C,Hgal 4 C,Hg;

6) BHiTecHeHHbIfi a-GyTHneH npu ycaousx onerra (110-—120°)
pearnpoBad ¢ TPHSTHJAMOMHHMEM B He3HAUMTENbHOH CTeneHH,
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ITpu temneparype okono 140° a-o/ieuH GHICTPO CHABHTaeT pas-
HOBeCHe PEeaKIHH B JIEBYIO CTODOHY.

Tlockonpky 6yTHJIEH OueHb JIETKO OTTOMSIeTCsl NMpH cnaboM Ha-
rpeBaHHH aBTOKJABA, MPAKTHYECKH MOXHO MOJYUHThL Jo6oe KOJH-
uecTBO a-GyTuJeHa, He NPHMeHsisi ocoGoil annaparyphl. Jas sToro
B ABTOKJIAB, KOTOPHIl COJAEPXHT TPHITHIAMIOMHHHE, AKTHBHPOBAH-
HH KOJUIOMAAJLHBLIM HHKEJleM, HAarHeTalT 3THJIEH, HATPeBaloT,
oTBOJAT OyTHJIEH, ONSITh HATHETAKOT STHJAeH U T. [

W3 nByx cepuil olHTOB 3TOro poxa OLJIO CHEJAHO ABA BaX-
HblX HaOmoneHns. B nepBoil cepHH ONBITOB C STHJEHOM, OVHILEH-
HBIM HACKOJIbKO 3TO OBLIO BOG3MOXHO B TO BpeMs, ObLl LOCTHFHYT
BBICOKHH BbiXon a-CyTHnena. OIHaKO IIPOROKHTENLHOCTb peak-
IHH BO3pacrajia, OUEeBHAHO, 3a cueT 3arpsi3HenH#l stuneHa. Ilosp-
Hee ObIIO YCTAHOBJIEHO, YTO NPHUMHOH 3TOr0 SBJsIeTCst YIVIEKHC-
JI0Ta, KOTOpasi B ONpelleleHHHX YCJIOBHAX YAaCTHUHO paspyllaer
TPHSTHNANIOMUHHAN. YuHTBIBasl 3TO, KaXAH cjaenylolHi oOne1i
IPOBOJHIICST C MEHBbIUHM KOJHUECTBOM KaTaju3aTopa, 4eM mnpefnl
nymuii. Camo coGoif pasyMeercsi, uTo mOCJe MHOFOKPAaTHOro Mo
BTOpeHHst oGpa3opaHne GyTHJEHA NOJHOCTHIO TpeKpallaercs.

[Tocne Toro kKak sTHMeH GBI MOJHOCTBIO OuHllleH (Harpepa
HHEM € PACIJIABJEHHBIM AJIOMOTETPATHIHATPHEM MOJ AaBJeHHEeM)
H BpeMSl peaKuW# CTajlo NMOYTH NMOCTOSTHHBIM (YTO OBLIO HU3MepeHC
N0 CKOPOCTH NafeHHsl AaBJIeHHST), KOJHUeCTBO o6pasywoimmxcs Gy-
THJbHHIX TPyOn OBICTPO YMEHbIANoch, H TOC/E TPEX LHKJIOB Npo-
BYKT PEAKUHH COCTOSJ1 NOYTH TOJbKO H3 BEICIIHX OJe(HHOB,

Takum ofpasom, B NepBOH CepHH ONBITOB aGCOJMIOTHOE KOJIH-
4eCTBO Karasm3aTopa OBICTPO yMeHbIIAJoch, HO KATAJM34aTOp pe-
aKimn Bhiteceenns (Ni), oueBHmHO, Tepsiici B He3HAYMTEJLHOM
crenend. Bo Bropofi cepun, Hao6OpPOT, KONMUECTBO TPUITHJIAJIO-
MHHHS KaK Karaju3aTopa XOTSl H He H3MeHSJIOCh, NOTEPH HHKeJs
Obiny 3HAUHTENLHHIMH. TOJILKO KOTa DPEakiMsi BHITECHEHHS NpO-
TEKaeT BO MHOro pas Geictpee (>10 pas), ueM peakumsi mocTpoii-
KH, MOXHO mojyyaTb Bbicokuii (>90%) Beixom GyTmaena. Ecan
peakidsi BHITECHEHHS] NDH YMeHbIIEHHH AaKTHBHOCTH COKaTaJu3a-
TOpa NpPOTEKAET MeNJiCHHee, TO B OOIIEM KOJHYECTBO IUKJIOB Bhbi-
TeCHEHMsi CHMXKaercs GoJibllie, yeM KOJHYECTBO IMKJOB NOCTPOMKH,
H no3TOMY 06pasylorcsl oneduHbl ¢ GOJbIIMM MOJEKYJISAPHHIM Be-
com, uem OyruseH. VsMeHenne MNOBeneHMsl KaTanmsaTopa B XOLe
HOBTOPSIOIIHXCSA LUKJOB CTaJI0O 32MEeTHHIM 6Jiaroflapsi OUHCTKE 3TH-
JeHa. [lpn stoM H3 sTHJIeHa OBUIO VAAJeHO BCe, UTO MeLIAJO
YCTOHUHBOCTH COKaTasu3aropa. JIyyumul TeXHUueCKHH YMCTHI 5TH-
JIeH, YIOTPEOJSIBUIMACA B TO BpeMsi, COmepXKan Hapsiny ¢ APYTHMH
npuMecimMu okosio 0,3% anernsena. [Ipu ouncTke sTuneHa no Me-
TOAY, HCHOJb3OBABIIEMYCS aBTOpaMH, aleTHNeH YAaJsaics, XOTs
ero NpHCyTCTBHE HeOGXOOHMO, A/ifl TOJyUeHHsl AKTHBHOTO COKAaTa-
auzaropa. Takum 06pasoM, cTasgo SICHO, 4TO NPH AHMEPH3ALHH
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sTHiIeHa B OyTHJieH HeoOXOmuMo AO6GABAATL K KaTajiH3aTopy He-
sHauHTesbHOE KonuuectBo (~1%) aneTHseHOBEIX YIJIEBOLODOAOB.
Iosxe 6bT0 OKa3aHo, ur0 HanboJee 3((PEeKTHBHOR M yjno6HOH B
ynoTpebieHHH [00aBKOH SBJAAETCA IpONaXKHEI (QeHunaneTuieH.
H3 cylecTByIOIero 4HCTOro 3THJAeHa B INPHCYTCTBHH HE3HayHTeJb-
HOFO KOJIHYECTBA alleTHJIeHA MOXKHO NOJYYaTh ¢ NMOMOIUbI HeGOoJb-
[IOTO KOJIHUECTBA TPHSTHJIAMIOMHHHUSI MOUTH JI0Goe KojnuecTBo Oy-
THJieHa. Jlyullle BCcero, KOHeuHo, NMPOBOAHTbL HeMpepbBHHI npouecc.
a5 nanexuocTu HeoOGxoaumo 6pathb | Y% KatajnsaTopa, HO MOXHO
n 0,5%. Hdanee B xome HcesefioBaHHi OHJIO YCTAHOBJIEHO, YTO XOTS
aleTHJICHOBEE YIJIEBOKOPOAE M CTaGHJH3UPYIOT AKTHBHOCTH IO-
BEDXHOCTH HHKEJIS JUISl KATA/N3A PeaKUHH BHTECHEHHs, OIHOBpe-
MEHHO OHM AKTHBH3HPYVIOT M KAaTaJu3 MepeMelieHHst NBOHHOH CBSI3H
B IlelH ¢-0JepMHOB, BIVIOTH A0 HCUE3HOBEHHSI HX- H3 peaKIHOHHOH
cvecu. K 3TOMy BHIBOAY MpPHIIH HAa OCHOBAaHHH Toro (akra, 41O
KaTaJIi3aTop  TPUSTHJIAJIOMHHHH 4 KOJJOHRANBHEIH HHKeJb +
+ aneTdsieH TO3BOJsieT MOJNyYaTh W3 STHJEHA YHCTHIE @-OyTHJIEH
6e3 npuMecH B-OyTHneHa H uro NpH 0OpaGOTKe OUHLIEHHHIM 3THJIE-
HOM BBICILIETO TPHAJKHJIAJIOMHHHS, NOJYUYE€HHOTO CHHTETHUECKH, B
MPUCYTCTBHH KOJIIOHAAJLHOrO HUKeJsl BHAYaje BCErfa NOJIyuarTCs
NPOLYKTH peakKiuH, cofepixkalnne OOJbIIOe KOJHUECTBO [-OJle-
(HHOB.

NPAMOE NOJIYYEHHE BBICUIHX «-OJIE¢HHOB
H3 B3THJIEHA B NPHCYTCTBHH KATAJIU3ATOPOB

B xone HccnenoBaHHs B YNOMSIHYTOH BBIIE BTOPOfi CepHH OMNbl-
TOB (¢ 0COG0 OUMIEHHEIM 3THJIEHOM, HO 6e3 HHKensl) Hapsany c Gy-
THJIEHOM B KOHEYHBIX NPOAYKTAX peakKlUHH HMEeJHCh B GOJbLILOM KO-
JIHYeCTBE 10 CPABHEHHIO C OCHOBHBIM NPOJAYKTOM peaKIHH BEHICIIHE
a-onetune. Kasanoch, Ha 3Toli oCHOBe MOXKHO OHJIO pa3paboraTth
MeTofi NoJiyueHust Takpx oJieduHop. HJyis 3sTOro ciepoBafio HalTH
cnoco6 ocnabseHHsl aKTHBHOCTH COKaTaJH3aTopa H 3areM, yCTa-
HaBJIHBas Olpe/leJleHHOE COOTHOILEHHe MEXJy YacTOTOH [HKJOB
pocTa ® BHITECHEHHS, NOJNy4YaTb CMeCch OJilehHHOB € 3aflaHHBEIM
CPENHHM MOJEKYJSPHEM BecOM. DHJIH NONBITKH nNPaKTHYECKOro
NpHMEHEHHs] 3TOro NPeANOJOXKeHHsI, HO OT HHX OTKAa3aliiCh, HC-
XO/lsl H3 TOTD, YTO TOUHO YCTAHABJHBATb H HOAJePKHBATh C NO-
MOILbI0 COKAaTAJM3AaTOpPA YNOMSHYTOE COOTHOHIEHHE YacTOT peak-
uuii JOCTPOHKH M BHITeCHeHHs] HeBo3MoXHO [4] Ilosromy cpenmmii
cocTaB OJIepHHOB NMPOAOKaJ OB H3MEHATBCS.

Ecan orpaHHYnTLCS DMMepH3auieil S3THJIEHA, TO YCTAHOBHTB CO-
OTHOLLEHHe peakOHH TNpolle, TaK Kak JJs Hee HEOOXOJHMO, 4TOGH
peakllHsi BHITECHEMHs! NPOTEKasa cO 3HauHTenbHO Gosipiuefi ckopo-
CTbIO, YeM peaKilHsi noctpoiikn. Ecan cKOpocTb peakuuH BHTeCHe-
pua g 10, 100, 1000 u paxe 10° pas GoJbllle CKOPOCTH PeakUHH °
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JIOCTPOHIKH, TO BHIXOA OyTHJeHa ypesnHunpaetcs or 90% npaxrHue-
cku f10 1009%. Ecnn HaunHaTh PEakiHio OPH BBICOKOH aKTHBHOCTH
COKATANH3aTOPa, TO €e MOXHO 3HAUMTENbHO CHU3HTL (TaKkKe M B
NpPUCYTCTBHH alleTHJIeHa), TIpeXZe YeM MOCHEeHAs OKaXeT BJIHfA-
HHe HMa BmIXoj OyTHyieHa. CJienosaTesnibHO, HeJieHanpaBJieHHOe MO-
JyuyeHHe BHICUIHX a-OJle(HHOB H3 3THJeHa CleflyeT NPOBOLHTL APY-
rHM croco6om: .

OrrpHBaloTCsl 60MbIIHEe BO3MOXHOCTH, €CJAH B NMOJAOGHEIX OB~
TaX THIATEJbHO H30eratb BCSKOro BJIHSIHHS COKaTajH3aropa Ha
peakiuio BhiTecHeHHSl. OHAKO ONpefefieHHOe COOTHOIEHHe 4acToT
MeXJy PeaklHsiMH POCTa M BBITeCHeHHsl ycTaHaBjHBaercst Gnaro-
Japs npaBWJIbHOMY BHOOpDY octanbHbiX ycnoeil, Kpome Toro, sto
COOTHOLIEHHE HEOOXOJHMO NOJepIKUBATh ITOCTOSIHHBIM.

EAMHCTBEHHO NpPHHEMAaeMble BO BHHMAaHHE IIepEMEHHHle BeJH-
yHHH — [ABJieHHe, TeMnepatypa M Bpemsl peakiuH. Kak yxe yka-
3HIBAJIOCH, CAMOIPOH3BOJBHOE OTHIENJeHHe onedHHA OT TPHANKHJ-
AJIOMHEHS (DepBasi CTAJHS peaKLMK — HEKATAJH3UPyeMOe BHITeC-
HeHHe) HMeeT OGosiblinfi TeMNepaTYPHBIH Ko3((HLIHEHT, YeM peak-
M5t AOCTPOfiKH, No3ToMy HpM TeMhepatypax okoao 200° phicuine
AJIOMHHHETPHANIKUIIE NpakTHYeCKH OoJibile He o6pasyloTcs, a no-
NyyYanTesl Hapsiy ¢ TPUSTHJATIOMHHMeM H oneduubl. Haspamnas
obnactn Temmepatyp SABJSETCs] YXKe ONTHMAJBHOH JJfi KaTaJHTH-
uecKoli guUMepu3aniu a-oledwHOB (cMm. crp. 169), BCnencTBHe uero
BO3HHKAIOT TPYLHOCTH NpPH MNOJYyYeHHH 4YHCTHX a-oJe(huHOB yKa-
3aHHbIM criocoGoMm. Bcee Xe Tako# xon peakinH BoaMoXeH. OH
Haxe OB, KaK yxe omnucano palee [7, 8, 10], HcxonHbIM nyHKTOM
NS OTKPBITHSI PeaKUHH NOCTPOHKH M BhITecHEHMs, UTOGH nojume-
pusoBaTh 3THM cnocoGoM 3TH/EH, B NpPHHLHME He Tpebyercs HH-
yero, KpoMe HarpepaHusi ero npumepHo no 200° mpH moBBLIIIEHHOM
IaBJEHKH B aBTOKJaBe ¢ TPHAJKHJANIOMHHHeM, ero 3sdgHpaTamy,
aJIIOMOTCHAPHIOM JIHTHSI HJIH C aJIIOMOTeTPasTHIJIHTHeM (B 3(Hpe).
STOT BHJ KaTaJINTHUECKOH NOJHMEPH3ANHH 3TUJIEHA 3[ech moapob-
HO He OlHChiBAeTcsl, TAK KaK OH, XOTA H JABHO H3BECTEeH, elle Jia-
Jleko He CorepureHeH. K 3ToMy ciienyer BepHYTbCS ToCJie OKOHUa-
HHSI BEAYILLIHXCSl HCCJAeHOBAHHH.

Cnenyer, ORHAKO, 3aMETHTb, YTO ONE(PHHE!, MOJyYyeHHEE HCKJIIO-
YHTEJBHO IO LHKJY

CaHsal + (3 —1) C;H, —> C;Hg (CoHy)uoy al
C,Hs(C;Hy),— g al —> alH 4 C,Hg(C;H,), -sCH=CH; nam (C;H,),
alH 4- C;H, — C,H;al

nCsHy —> (CoHo),

JIOJOKHEL PA3JIHUaTbCsl Pa3sMepaMH CBOHX MoJieKysl [OPasfio MeHn-
we, ueM MNPOAYKTE pocTpoiiku, IlosroMy oAHOCTapHHAHBIH MeTOf
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IPe/INOYHTAIOT ABYcTagHiinoMy (Korophii Oyner nanee paccMor-
peH) B ToM cJayuae, eciH (KakK 3TO ualle Bcero GbiBaeT) XOTAT H3-
Gexatb oueHb Gosbliol PpasHHUBE B BEJHYHHAX MOJEKYJSIPHOTO
Beca (cM. cTp. 247) *.

LEJIEHANPABJIEHHOE NOJYYEHHE «-OJIE®HHOB
ABYCTAAUHHBIM CHOCOBOM

HpycraguiiHElil MeTOn, NPHHIMI KOTOPOrO YK€ JaBHO H3Be-
creH [4, 6], paspaboraH O6oJiee COBEPLICHHO, YeM HeNOCPEICTBEH-
HOe KaTaJHTHUECKOe MOJyYeHHe g-0JlepHHOB M3 sTuyeHa. Om co-
CTOMT B TOM, UTO PeaKnHH JOCTPOHKH H BbITeCHeHHs NPOBOAAT
OT/eNBLHO APYr OT ApPyra, T. e. BHauaje NPOBOAST PeakiHI0 MEXIY
BLICUIHMH aJIIOMHHUATPHAJIKHIAMH H STHJIEHOM MOJ NABJEHHEM B OT-
CYTCTBHH KakKuX OBl TO HH GBEUIO CJIeJIOB COKaTanu3aTtopa (npu sTom
HE TPYIHO pEryJHpOBaTh MONyuYeHHe YIJEBOJOPOJOB 3aJlaHHOTO
CpelHero MOJEKyJISIPHOTO Beca) H TONbKO TOrfa OTHEJSIOT .- oJeduH
B CBOGOJHOM COCTOSIHMH, PEreHepHpysl aJioMHHHHOpraHHueckoe co-
eNHHeHHe, KOTOPOE NPHMEHSJoch B Hayane peakuuH. Ho 3710 eme
He Bce [1o sToli cranuu mMeTos yiKe onucaH (cM. cTp. 167); um mpe-
JyCMATPHBAeTCs passioXkeHue TpHajskuiamomunns]. Kpome Toro,
oJiepHHbl [TOJDKHBI ObITh OT/€JIEHH OT AJIOMHHHATPHAJKHIOB, KOTO-
pble CHOBAa BBOASITCA B PeaKuHIo focTpoiikd. Kak pas sjechb-To H
BO3HHKAIOT TPYRHOCTH.

a) KoMOGMHHDOBaHHBIA CTIOCO6 C HEKATAJMTHYECKMM BLITECHEHHEM

[pocTefiuinii nyTh MoJyyeHHs a-0Je(HHOB, KOTOPELH OB ycTa-
HOBJIeH B Iporecce paGoTl, COCTOHT B TOM, YTO NPOAYKT peakiHH
[OCTpoiiKH o6pabaTeBaor no crocofy, ONHCaHHOMY Ha c1p. 92,
TOKOM razoo6GpasHoro oJieHHA ¢ HEU3KHM MOJIEKYJSPHBIM BECOM fpH
150—180°. a5 cHHTE3a @-ONE(QHHOB C YETHBIM YHCJOM YUJIEPOAHEIX
ATOMOB NpPUIOQHBI STHJEH H a-OyTHNeH (ROCHCNHHA HMeeT psj npe-
umymectB). OLHAKO JJisl pereHepallHl TPHNPONKJANIOMYHYST (HeyeT-
Heiit psap) Tpebyercs nponuded. COracHo NpOBeieHHBIM ONLITAM, B
KauyecTBe NPONYKTOB PeaKIHH NOCTPOHKH HaleXXHO MOJy4YarnTcd BCe
ojle@uHB 10 HOHEHa BKJIOUHTENbHO. JlelleH moJyuaerTcss He Beerpa
(onEIT ¢ NPOAYKTOM DeaKIMH AOCTPOHKH HEUeTHOro psifa IoKasas,
ITO OH COLEPXKHUT HE3HAUHTE/IbHOEe KOJHUECTBO JEUHJIANIOMHHHEBbIX

* [Npexnue MoH paccyxneHns [4, 6] ocHOBaHW H2 HEZONYCTHMOM YIpoOILe
HHH, YTO H B STOM ClyyYae TaKKe JOJKHO OBITh paclpejesieHHe ¢ fACHo BHpa-
HKeHHHM MAKCHMYMOM. 31eChb MaKCHMYM JIaH TOJIbKO IS BECOBHIX NPOLEHTOB,
On ouenb pacTaHYTHH. JIns Tpex HMK/IOB AOCTPOMKH Ha OfHH HHMKJ BHTECHEHHs!
B CpelHEM pacnpefesieHve nepeHX uienoB psafa: Cy 10,0; Cs 10,6; Cio 9.8 Bec.%.
IlonoBuna MakcHMaJibHOro 3sHauenusi noctHraercs npH Cig—Cgg, a Cjo nokasw-
Baet ewe 1,7%. — Hpum. Luzaepa K, -



222 Taasa XII

rpynn), yHelleH NOJNy4aeTcs ¢ IUVIOXMM BBLIXOJIOM, a jofeueH (TpH-
JOZleHJI2JIOMHHEHEl HCC/IEIOBAJICS KAK TAKOBOH) NPAKTHYECKH OarKe
He o6pasyercsi. DTOT CnocOO NPHEMJIEM KaK YacTb CTaluH a-OJeu-
HOBOTO CHHTE3a TOJIbKO IJIsi MepcpabOTKY HUSUIMX TPHAJIKHJIATIOMH-
HHEBBLIX coemnHerMil. [IpH 3TOM JlelKO yHaercs INOJiHasi pereHepalius
aJIIOMHHHATPHAJKAI0E. OHM OCTZIOTCSl MJIM IOYTH MOJHOCTbIO (TPA-
GyTHNANIOMHHHIA), WM YACTHYHO (TpUNpOMUNAJNIOMHHENA), WIIH [epe-
FOHAIOTCA (TPHSTHJIAJIOMMHHMIL) ¢ BHTeCHeHHbIM osepuaoMm. Otne-
neHHe oseMHa OT TPHMeCH TPHaJIKUIATIOMHHHA OCYIIeCTBJISIETCS
OHCTHIISIIHEH B BaKyyMe.

OnHakO 5Ta oNepaiHuss He MOXKeT OHTh NPaKTHYeCKH OCyLe-
CTBJIEHA B pAJie CIyYaeB, a HMEHHO DU OTAEJIEHHH AJIIOMHHMHTDH-
AJKHJIOB OT a-0Jle()HHOB, HMEIOMMX YUCJIO YIJIePOOHEIX aTOMOB OT
Cio 10 Caoo. 3mech 06paboTKa razoo0pasHeiM HH3IIMM oslepMHOM TpH
HarpeBaHMH BelleTCsl He Julsl CHHTe3a ofiepHHOB, a COBCeM MO Ipy-
roit mpuukHe. AJIOMMHMHTPHAJKHJIEL TPH OKHCJIEHHH MOTYT OHITh
nepeBefieHn B aJKOTOJATH H Jajiblle B NepPBHYHLIE CHHPTH [5, 11].
[lpu 5TOM OpraHMYecKHH aJIOMUHHMH TepseTc. B mpoaykrax peak-
1IIHH, HMeIOINHX NOBOJILHO OoJsbLIcE pasJiiune B yucJie yrJjepooHuX
aTOMOB, He CJemyeT NOLBEPraTh OKHCJIEHHIO KOMIOHEHTHI ¢ HM3KHM
YHCJOM YIJIEDOAHBEIX ATOMOB, 4 MOXHO NpeJBapHTEJLHO OTAEJHTH
COOTBETCTBYIOIIHE AJIOMHHMAODTraHHUECKHE COGJMHEHHMsl yKa3aH-
HeM BHILUe cnoco6oM. Ecun oTpeNleHHas 4acTh aJlOMHHHEBBIX
coemMHEHHil npelcTaBjsieT Co0oil TPHNPONMUJIANIOMUHHE (BHITECHE-
HHe NONHJIEHOM; Yy TPHATUNANIOMHHKS BBIT€CHEHHE TPOHCXOLHT
TpylHee), TO MOXHO aJIOMHHHMH (ONHCAHHLIM Ha CTp. 92 criocobom)
CHOBa BBECTH B cBOOOJAHEE OJe(PHHB ¢ HHM3KHM YHCJIOM YrJepoj-
HEIX ATOMOB, TAKHM 00pasoM BO3BpAaTHB NOJYYEHHHIH MPORYKT LJs
peakuuH AOCTPOMKH. DTO BO3MOKHOE «AHTHCTATHCTHYECKOE» yIpaB-
JeHHe CHHTE30M MKHUDHBIX CIOMDTOB B HACTOsilee BpeMs OCylie-
CTBJIETCH JOBOJIBHO JIETKO.

Onpako B CBA3M C 3THMM BO3HMKAeT BOMpPOC: €C/IM NPONYyCKaThb
yepes HarpeTblil AJKHJANIOMHHUA C BHICOKHM WUHC/IOM YIVIEPOAHBIX
aTOMOB TOK rasoofpasnoro Huamero ojeduHa, TO XOTs# COOTBET-
CTBYIOLIME BHICHIMHA OJiepUH H MOXeT OTLIeNHTBLCH, Oyner nu OH
NpHCYTCTBOBATh B H3BECTHOH, X0Ts Obl MaJlOH, KOHLEHTpalMH B CBO-
GOOHOM COCTOSHHMH, B 3TOM cilyyae OH MOXKeT NPHCOEIHHSTLCS K
TPHANKHIAJIOMHEMIO, NpHUEM 00pasyeTcst pa3BeTBJIEHHHIH yIiaepon-
HBIl OCTATOK C YNBOEHHLIM UHMCJOM YIJIEDOAHBIX aTOMOB, BCJENCTBHE
Yero TepsieTCsl YaCTh OXMAAEMOTO mpoaykra. [is Toro yToGHl ycTa-
HOBHTb, B KAKOf CTemeHH MMeeT MeCTO 3TO OCJIOXHEeHMe, uepes
TPHAOAELHI AMIOMHHEHH (MOJISIPHOE COOTHOLUEHKE 30:1) npomysajmu
npommien B Teuerue 2 uac. npd 150° XoTsi 0cTaTOK moCJae STOro H
ne cojepxasn cBoGogHoro oJieprHa, HCCIEIOBaHHe NMPOAYKTOB A
poJiu3a MoKasaJjo, YTOo oBpasopajocs 9% mnponykra ¢ Coq U pe-
3y/IbTaThl, XOTSl U He OueHb XOpOLUME, MPHEMJICMBEL
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6) KoMGUHHPOBaHHLI CMOCO0 pPEAKLHM BBLITECHEHMS,
KaTaJIH3HPYEMOM HHKeEJEM

Hcnonbayst peaklMio BBITECHEHMsl, KaTaJH3HPYeMyl KOJJIOH-
MaJbHEIM HHKeJeM, Lienecoo0pasHO mosyyaTe OneduHL B NPHCYT-
CTBHH HeOONBIIMX KOJIAYECTB alleTHJIeHa, cOryacHo cnocofy, onH-
caHHOMy Ha cTp. 168. VI3 aTuiieHa MOXKHO TOJIYMHTL Osie)MHHL, He
coflepalllie NpUMecell aJIOMHHHHOPraHHYECKHX COEIWHEHMI, KpoO-
Me TPHITHJIAJIOMHHHS, M HMEIOMHe YUCJIO YIVIEDOJAHBIX aTOMOB
Gonbille AByX. Ilpu 5TOM STHJIEH He CJeJyeT MPHMEHsiTh B GOJbLLIOM
n3beiTke. [loc/e oxJaXjeHust H chycka U3GHTOYHOTO JaBJieHHsl CO-
OepXaHHe STHIEHAa B DeaKUMOHHOH CMecH OOJDKHO OBHITb HC3HAYH-
tenspM. [Ipu pa6oTe ¢ mponwseHoM M a-GyTHNIEHOM XOpOLlee Kpe-
BpallleHHe JOCTHraeTCsl TOJIBKO ¢ GOJIBLIHM H30BITKOM 3KHIKOTO OJie-
¢una. JloGaBka (eHunaneTHieHa yacTo He sBJsieTcsl Ge3ycJ/IOBHO
HeOGXONMMON, TaK KakK a-OneduHH MOryT OBITh MOJyueHH H 6e3
nee. Ho B 5TOM cayyae paBHOBeCHe peaKUUM BHITECHEHHS] COBCEM B
WHO CTeNeHW UYBCTBMTEBHO IO OTHOWIEHMIO K YOANEHHIO BhITec-
nsiemoro ogepuna (cp. crp. 94). IlostoMy BHauane paboTajH
TOJILKO CO CMECSIMK, MOJYYEHHEIMH [0 DeaKIlHH BLITECHEHHs 3THJle-
HOM ¥ COZEpPXALIMMH TPUSTHJIAJIOMUHUH.

Ecnn temmepaTypa KMmeHHsl oneuHa He OuYeHbL BLICOKA H HH-
Kesib GoJibie He 06JiajfaeT BHICOKOH AKTHBHOCTBIO, TO YAaercs nepe-
rHATH NOUTH BCe er0 KOJIMUeCTBO (B BHICOKOM BaKyyMe HpH TeMIe-
patype Boe 85°), kpome HeGoJbLIOro OCTarkKa, CONEPHKAIIETo
Hukesib. OgHAKO B GOJBIIHHCTBE CJyYaeB NpH 3TOM TNPOHUCXOOMT
6oJlee WM MeHee 3aMeTHasl peakuus O6parTHOrO BbiTecHeHust. Ecan
B BakyyMe He HMeeTcst Gosiblle M30BITOUHOrO STHJIEHd, TO HHKENb
KaTaNu3upyeT IPOLeCC OTIIENJeHHs 3THJICHZ H BO3SMOXKH2 peaKius
B 0OpaTHOM HaNpPaBJICHUH

C,Hsal - R—CH=CH, —» C;H, + R—CH,—CHal.

[MostoMy npu neperoHke GOJbIIAas YaCTh BHICIIMX TPHAAKUIANOMH-
HHEBLIX COEJIMHEHHII OCTaeTCs. 3arpyKaThb HernocpeJICTBEHHO BCIO
CMech peareHTOB, YYacTBYIOIIMX B peaKUWd BLITECHEHHH, /A peak-
LMW OOCTPOMKHM C 3THJEHOM HCOOMYCTHMO, TaK KaK TPHITHJIATIOMH-
HMil B MPHUCYTCTBUHM HHKeJisi 00pasyeT TONLKO a-Oyruiien. K Tomy xe
ocBOGOKLAONHICA OJle(HH, NOJNYUEHHEH NpY NPOBENEHHH DeaKIMH
Ha STOH CMeCH, TepsieTcsl, TaK KaK HMMeloT MeCTO C/IBHT IBOHHOH
cBsi3n ¥ guMepu3anus. ClielylOUIMM 1IaroM B Pa3BUTHH 3TOr0 CIO-
cofa 6Ll ONHIT, NMPH KOTOPOM NPOAYKTH PeaKIHH NOCTPOHKH CTe-
Kaid BHU3 B KOJIOHHE, HANOJHEHHOH TBEpOHIM KOHTAKTOM (HHKeJh
Ha nemse) npu AaBieHHu stunena 60—100 ar. B sToM cayuae
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GecuBeTHBIH HJIM CJerkKa KeNTOBaTHi NPOAYKT peakllmH, comepxa-
wHil NPH NPaBHJLHOM TEYEHHH NpPoOIecca Ha OMHH aTOM aNIOMHHHSA
TPU OBOHHBIE CBA3H, GBI HACTOJNLKO He AKTHBEH N0 OTHOLUEHHIO K
peakLHu¥ BHITeCHEHus, UTO MoT GHITh neperdad B Bakyyme. [Ipu sToMm
JIETKO yNaeTCsl OTHeJeHHe OT TPHITHUJAJIOMHHMS BCEX &-OJeQHHOB
ByioTh 00 Co. HanpoTus, oneduHBl ¢ yncjoM yrilepogHbIX aTOMOB.
Ci0—Cjg OCTAIOTC B CMeCH C TPHSTHJIAJIOMHHHEM, a OJie(QHHH C
YHC/I0M YrJepOOHbIX aTOMOB GoJblue, ueM Ciz, OmAThL MOTYT GHITH
OT/iéNIeHnl OT TPHSTHAAMOMUHHA. I103TOMy MOXKHO INpENmnoJIOKHTE;
YTO TPUITHJIAMIOMHHHII BMecTe ¢ MPHMECHIO 0JIe(PHHOB NpU MOBTOP-
HOil oGpafoTke 3THJeHOM o6pa3yeT BHICIIME TPHAJIKUJATIOMUHIE:
Bble CoelHHeHUsn. B sTOM cilyuae peaKUHOHHas CMeCh HOJUKHA OBITh
0cBoGOXKAEeHA € MOMOILLIO NePeroHKu oT ojeduuos, uMetonmx 10—
12 yriiepomHBIX aTOMOB OO NMOAA4H B KOJOHHY MJI Peakuu¥ BHITEC:
Henusi. O@HAKO M3BECTHO, YTO BHICOKOE MayajibkHoe CopepxkaHue oJie-
(MHOB MeLlaeT NPH peakuH HOCTPOHKH. I10s3ToMy TPUSTHIANIOMH-
BUil, Hpexje Yem NPUMEHsTh ero [ PeaklUMH JOCTPOHKH, IOJKEH
6LITL OTHEJIeH OT MpuMecH oJieHHOB. DTO MOXKHO COEnaTh NpH Mo-
MOII{H KOMIUJIEKCA C (PTOPHCTHIM KaJlHeM.

HarpeBatoT cMeck TPH3TUJIATIOMHHMA H OJiepHHa C KOMIJIEKCOM
1.:1 u3 (TOpHCTOro.Kajusi U TPUITHIAMIOMHHHA. [IpH >TOM obpa-
3yercd KoMisekc 1:2, oT KOTOpOro oJlepuHEI MOXHO JIETKO OTQ-
rHaTh mox BakyyMom npu 105°. 3ateM Kommiexc 1:2 BHOBL pac-
MeMJIsoT B BakyyMme npu 160—180° monyuennem KoMmmuekca 1:1 u
TpusTHIaNioMHHAs. KOHEUHO, NpeMMyIIecTBO 3TOT0 MeTOna MOXKHO
AOJHOCTLIO HCMOJB30BATh TOJLKO B GOJIBIIOH CepMH ONBITOB, OCO-
GeHHO NpH HENPEPHIBHBIX MpOLeccaX, TaK Kak VA OTHENeHHs TPH-
3TUJAJIOMHHHS B BHIOE KOMIUIeKca ¢ (TOPHCTHIM KaJiHeM TpHMe-
HAETCSl TAKOE 2Ke KOJMYECTBO CAMOr0o TPHITHJIAIIOMUHHS, KaKOe
HUPKYJHpYeT B cHCTeMe. MoXHo cMeCh oneHHA € TPHU3THJIAJIOMH-
HUeM TNepeMemiMBaTh Takke ¢ 0,5 Mosnsi ¢Topucroro kanus [Ha
1 monb Al(C:Hs)s] v 3ateM oTronsite onepus. Ho torna npu okoH-
yaTeJpbHOM TepMHUECKOM . PaclIeMmJieHHH BCJeICTBHe BBICOKOH ycToH-
ypBocTH KoMmekca | :1 ofpaTHO nosy4aoT TOJBKO NOJOBHHY B3fl-
TOFO KOJHUECTBA TPHITHAAMIOMHHHS (KOMIUIEKC (TOPHCTOrO HATPHs
JIAsT 9TOro- pasfiefleHnHs: He TOLHUTCS). :

‘Ho xors sta monuduKanus cnocoba M jaeT yHOBJIETBODHTENb-
Hbl€ PesyJIbTATEl, OHA He TOAHKTCS AJH JEHCTBHTEJIBHO GBICTPOrO BEI-
Henenusi g-onediHos. Teepobiii HHKeNeBHHi KOHTAKT HOBOJIBHO ObI-
CTPO CTaHOBHTCS HEaKTHBHBIM, M I0STOMY €ro Cjenyer CHOBa 00-
HOBJATb. DBeposiTHO, BO3MOXKHA er¢ pereHepaliusl, OOHaKO, NO
HéCIIeNOBAHMAM, OHa HoJ/KHA Obla On Ou€Hb YAaCTO IOBTOPATHCS.
osTéMy 3TOT cnocob noapobHee ve paspabaTHBaJM, TaK Kak B TO
BpeMsi ‘TIOABHIHCH [pyrHe, Gojlee mNepCHEKTHBHEIE BO3MOXKHOCTH
pelileHHa- 3TOTO BOMpOCa, - . ;
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8) B03MOXHOCTHM peaKlyH JIOCTPOHKH C yJacTHeM H 6e3 yuacThs
HHKEJEBOr0 COKaTalau3aropa

1. AJKOKCH- HAM apHIOKCHAMIOMHHHAZHAJKHIL KAK BCOMOraTefbHble CpPeAcTBa

FeaM B KAauecTBe HCTOUHMKA [/ PEAKLMH JOCTPOHKH HCHOJB-
3YIOTCSl ANKWJILHbE TPYTABL CBSI3aHHBHIC C AJIOMHHMEM, He CaMmoro
TPUSTHIATIOMUHHS], @ AJIKOKCH- HJIH aPHJIOKCHATIOMHHHIIHAJIKHIIOB
no crocoby, onucaHHoMy Ha crp. 208, a KaTajusaTOPOM CJYXHT
TOJEKO peboJgapnioe KoJHUeCTBO YHCTOTO TpHSTHJ’laJIlOMPIHHH, TO 11O~
NyyaeTcs NPOAYKT PeakuynH, KOTOPHIA MOANACTCS o6paboTKe 3HAUH-
TeJibHO Jierye, 4eM pdaHee OIKCaHHLIE BHICLIHE aJl}OMHHHI‘;ITpHaJIKHJ]bI,
OJIyYeHHbe B3 TPUSTHJI- WJH TPUIPONHMIIANIOMUBKS H STHJIEHA.

HPE)KJIE BCEro 3gecb TaKiXke MOXKHO HpHMeHHTb B KayecTBE Ka-
TAJM3aTOPa PEAKIUH BHITECHEHMS CJIE[Bl BHICOKOAKTUBHOILO KOJJIGH-
nanbHOro Hukessi. [103ToMy HeOOXOAMMOCTH NMpOBeJeHUsl HEyIOBJE-
TBOpWTEJIbHON peakLUMM C TBep/BIM HHKEJEBHIM KOHTAKTOM OTIa-
naer, T. €. PeaKUWIO TMPOBOLAT HHaue, YeM NPOBOIHJIM €€ C Hpex-
HUMH CMeCSMH aJIOMMHMETpHanKuia ¥ ojeprna. [lyis TOro yTOOHI
cllesiaTh HUKeNbh HEAaKTHBHHM, TONBRKO HE3HAUHTEJBHOE KOJHUECTBO
YUCTOTO TPHAJIKWIAJNIOMUHUS NEPEBOAST B RoAIX (cm. crp. 209).
Ilasi storo npuronabl pob6aBku AlXs, RAIX;, a takxke HX ToJBKO
B HECKOJIBKO GoJiblueM KOJHuecTBe, ueM Tpebyercs juist AlRs. Tlocne
5TOr0 Ge3 yuepba MOXKHO ymasuTh M3OHTOK oneduna (nponunena
unu o-CyTHyieHa), KOTOPHIM BHITECHSICTCS BHICUIHE @-onedHH U3
TpuadkuiaioMinust. CMellleHHe PaBHOBECHS! B ypaBHCHUH, onyucan-
HOM Ha cTp. 94, GoJmlle He UMeeT MecTa. Kpome TOro, CTaHOBUTCSH
BO3MOXKHO[I TeperoHKa BCeX cMmecedl OJehUHOB, COMlEpPKaIluX HH-
Kellb, C COEIWHEHHUSIMH THINA (CeHs)2AIX, (CsH7)2AlX  nim
(C4Hy) AlX Ges kaxoro Gbl TO HH OLLNO pHCKA TedeHHs peakLuH
B 06paTHOM HanpaBJIeHHH.

Ipu ncperoHxke MNpOSIBJISETCs NOCJENHEe NPEHMYIIECTBO HOBOf
MopupuKauMH cnocofa: TemnepaTypel KUNEHUst TPHSTHJI-, TPUMPO-
muA- ¥ TPUBYTHAATIOMHEUS W3BeCTHH. Onpenc/ieHnte osiepUHHl He-
WaberKHO TeperoHsloTCA BMeCTe C HHMMH; TaK, HalpuMep, oJie(pHHEL
Ci—Ci2 TeperoHsfoTCsi BMecTe C TPHSTH/AMIOMHUHHEM. Ha T1em-
nepatypy xunersi (CoHs)2AlX 1 1. I MOXHO BJIMSITH MOCPENCTBOM
noxpxonsimero BhOOpa octaTka X. Ero mox6upator ¢ TakUM pacue-
ToM, 4TOOH TeMIepaTypa KuMeHHsl MOJNy4eHHOro CoenHHEHH: 6rl12
BhicOKoR. Y ToTna MpakTHYeCcKH BCe OJie(PHHEI MOXKHO OTHENUTb OT
opramvyecKux Coemuuenuii anmoMurHs. OTfeneHne ¢ NOMOLIBIO
KOMILICKCOB ¢ (JTOPHCTHIM KajMeM 31€Ch TaKKe O0Kasajoch He-
HYHEIM.

Ha puc. | nokasaHo, KaKk npoTeKaeT B TAKOM CJlyyde NEPEroHka u
YTO AJIIOMUHHUHOPraHHUeCKHEe COCOMHEHUSt OCTAIOTCA MOJTHOCTBIO B Ky*
60BOM OcTATKE. DTOT ONLIT COOTBETCTBYET MepexoAy OT HEUETHOro

15 3ax. 2658.
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K YETHOMY DPsiiy, T. €. CHHTe3 NPOBedeH C NPONHJaJIIOMMHHEBL MH
COe[MHEHUsIMH, 4 BHITECHEHHE — C 5THJIeHOM. HesnauntesibHoe KOJH-
4eCTBO 0Jie(pUIIOB € YETHBIM YWCJIOM YIJIePOLHEIX aTOMOB BO3SHHUKAET
(kax 0GbsicHeHO Ha cTp. 165) BCoenCTBHe BhITecHeHHs! ojiepHHA BO
BPEMsI MPOXOXKJIEHUS PeaKiHU JOCTPOHKH. 3neck X — OCTATOK acUM-
Merpu4Horo o-xkcuneHosna — OCgHs (CHs)o. Amanornunnie pesysin-
Tatbl nonyuatorcs, ecin X = —OC4Hg(n),~— OCgH,7 (m3 2-3THATEK-
canona) 1 —OCgHs. Ilpu stoM onedunbl 10 Ciz wiH Ciy, Cig 1 Cis
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Puc. 1. Pasnenenne a-oneduuos u 3,4-nuMernndeno-
KCHAHITHAanOMuHKA.  O6nacTh TeMmepatyp Kume-
uua Al(C;Hs)s samrpuxosana. Kpubas cnpasa suusy
nokaseiBaer  comepkanne (CHg),CgHgO AT (C,H;),
B COOTBETCTBYIOIIKX (paKIHAX HA OCHOBHOH KpHBOH.

Neperousiiorcss Ges 3aMeTHHIX NMpHMecell OPraHMuYeCKHX COEeiHHEHWI
AJIOMUHUS.

B panvueiileM Takne 3KCIepHMeHTH MOKa3ajH, uTO OPH nepe-
IrOHKe KOJIJ[OI:IlIaJIbeII';I HUKeJb KOaryJUpyeT U MOXKeT GHITh OTHesieH
OT a/MOMMHHHOPTaHHYeCKHX COelHHeHuH nyTem (HABTpalmu. RoAIX
BHOBb TIDHIOIEH K YMOTpeGJIeHHIO, B GOJILILKHCTBE CJy4aeB Aaxe
Ges TIOBTODHOH NMEPETOHKH, MOSTOMy ero OTAeNuTh HetpymHo. Ilocse
HOBOH J002BKH HE3HAUHMTEJILHOTO KOJIMUECTBA TPHAJKHJIATIOMHHHS
MOXHO HaYHHATH HOBYIO DEaKIHI0 LOCTPOHKH; 3TO He3HAauyHMTesLHOEe
KOJIMYeCTBO TPHAJKHJIAMIOMUHMSI OLICTPO pacxomyerca. ORHAKO mo-
CKOJIbKY NDH HeMPePLIBHOM npollecce H3BECTHHIE NOTEPH HEH3OekHE,
Jo6oe aKTHBHDOBAHHE MOXeT CJYXHTb HEOGXONHUMBIM I1ONOJHe-
HUYeM aJIIOMHHHHOPraHHYecKoro mMaTepuasna,
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2. JHaJKHIAMOMHMHHIXJOPH], KaK BCIOMOratelihHoe CpencTBo

JHaJKuIamoOMHHEHHXJIOPHAE BHaYajle Ka3alJluCh MaJjio NpHeMJle-
MEIMH /i CHHT€3a a-OJe(QUHOB, TaK KaK B pe3ynbTaTe DeaxlMil
JIOCTPONKH W BHITECHEHHS] O00pasyloTcs .CMeCH a-0J1e()MHOB, BKJIIO-
Yyasi HU3MIHME vuyJeH STOro psinga, TeMnepaTypa KHUMeHHMs KOToporo
onpelle/ieHHAs U He MOXKeT OHITh M3MEHEHA N0 ¥KEJAHHIO, KaK 3T0
nmenio mecto y coenvuennii THna ReAIOR. IToaworo otnenenus one-
¢uHa OT OHAJIKHJIAJIOMHHHHXJIODHA MOXHO AOCHTHCS C MOMOIIBIO
N06aBKH XJOpHCTOro .Kaiusi. Ecnu ofpaGaTLiBaTh NPOAYKTH peax-
LMH BBITECHEHHS M Jle3aKTHBallMM TPHAJKHJIAJIOMUHHEBOIO Ka-
TAJM3aTOPAa XJIOPHCTEIM KaJsiieM, B3fITLIM B KOJWYeCTBe, SKBUBa-
JIeKTHOM COJIEPIKAHHIO XJIOPH/Ia, TO CMeCh pasfelisieTcda Ha JiBa
cnon: HuHEME caofl mpemcrtaBaser coGoit K[AIR;Clg u Bepxuui
cnoi — onedun. Ilpy 5TOM OCHOBHOE KOJIMYECTBO KOJLJIOHAAJIEHOTO
HUKeJNs NepexofutT B ONe(HHOBHIH CNoH M BMECTE C HUM OTHENSIETCS
OT HUIKHero cjofl. Tak Kak N0 OpHEHTHPOBOYHLIM ONMLITAM DaCHIEN-
JeHue 3TOH KOMIJIEKCHOH COJIM UJAET ¢ TPyJAOM, TO OTAEJIEHHE AuaJ-
KHJIZJIIOMHHMEXJI0PHAA TAaKHM CHOCOO60M HMEET CMBICJI  TOJIBKO
TOraa, Korna KOMIUIEKCHYKO COJIb MOXHO BHOBL IIPHMEHSITE OJis1
peakuun jpocTpoiiki. Ilostomy ObI0 HCCJIENOBAHO, MOXKHO JIU KOM-
IJIeKC NHAJKHJIAJTIOMHHUAXJIODULA € XJOPHCTHIM KaJjiieM W no0aB-
KOil HeBOJBIIOro KOJMYecTBa TPHAJKWJIAJIIOMHHHS CHOBA HCNOJBL30-
BaTh JJIS MPOBENEHHS PeaKIH JOCTPOHKH. DTO 0KA3aJ0OCh BO3MOXK-
HbIM, Ho TpeGOBatio yC/IOBHH, NPH KOTOPHX MNPOBENEHHE peakLui
JOCTPOMKH 3aTPYJHEHO H3-32 BO3MOXHBIX NOGOYHHIX peakuMil. ITH
ONBITHL CJIeflyeT CTaBHTL €O cBeXefl, emie cBoOOAHON oT HUKels
KOMILJIEKCHOH cOJIbI0, TaK Kak Ja)ke He3HauHTeJbHOe COJepiKaHHe
OCTATOYHOIO HHKeJIsl B KOMILJIEKCE, IIOJIY4EHHOM B XOA€ OTHEJIEHHA
one(pMHa, NPENSITCTBYeT DeakUMH JO0CTPOHKH.

IlpenBapuTe/ibHble ONBITHL MOKA3aJM, YTO OTHENEHHas KOMILIEKC-
Hasl COJIb MOXKeT Takxke BCTyNaTh B peakuuio JOcTpoiiku. B well co-
Oep:KaHHe HHKelsa TaK MaJo H HUKEJIb yXe€ HACTOJBKO HEAKTHBEH,
4TO OH MaJo MemaeT (BCJEACTBUE MPEXOEBPEMEHHOTO BHTECHEHHS)
BO BpeMsi peakuuH poctpoikH. JlanbHefinMe OMHITHI B 3TOM Ha-
npaBJeHHH He NMPOBOIAMJHMCH, TaK Kak OBUIM HaHOeHsl Apyrue BO3-
MOXKHOCTH /il TIOLXOAA K YAOBJETBOPHTENLHOMY pelleHHIo obuie
npoGsieMsl. TIpoBoguBIlHecs paHee ONLITHI MO PaclilenyieHHIO KOM-
NJeKca XJOPHUCTOTO Kajusi H IHAJKUJIalIOMHHMHXJIODUAE ObliM
BHOBb BO30OHOBJIEHE H NPH 3TOM IOKa3aJii, Kak OblJI0 yXKe ONHCaHO
Ha cTp. 66, UTO TepMHUYeCcKOe pacllemieHde 3TOr0 KOMIUVieKca B Ba-
KyyMe NMpOTEKaeT B He3HAUHTeJILHOH cTelleHH ¢ 00pasoBaHWeM CBO-
B6OLHOr0 AHAJKHJIAJNIOMUHHEAXJIOpUOa ¥ B OoJsiellefl cTenerd B Ha-
NpaBfieHHH JUCTPONOPLMOHUPOBAHKA COIVIACHO YpaBHEHHIC:

2K [AIR;Cl;] —» KCl + K [AIRCL] + AlRs.
15
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Orcloma MOXKHO cHesaTb BHIBOJ, YTO Deakluss JOCTPOHKH KaTasM-
3UpYyeTcsl He TOJIbKO HeGOJIBLIHM KOJHYECTBOM TPHAJKHIAJIOMHHMS,
T. €. IJsl PeaKuWH JOCTPOHKM HeOGXODMMO 3HAUMTEJLHOE KOJHue-
CTBO TPHAJKUJAJOMHHHMS M HeboJbiloe — AHAJKHIaJIOMAHUAXIIO-
pMa, ¥ I0STOMy B UTOre HMKAKOro pa3/inuMs B CTENEHH NOCTPOHKH
060OMX BHJIOB OpPraHHUeCKHMX aJIOMHHHUEBHIX cOenliHeHuil He Habsro-
naetcd. Urobel 370 Gbijio NOHSITHO, HYXHO npoHabirojare emie pas
NONHEH peaKIHOHHHINH LMKJ CHHTe3a oJieuHa.

Tlpu 3TOM HCXOZAT He H3 TPHANKHJIAJNIOMMHHsI, a U3 JHAJKHJ-
AJIOMUHMAXJIOPHAA, KOTOPHI MOIKHO HOJyYaTh M3 TPHUAJKHNANIO-
MuHust (OCOOEHHO €caM aJKWIBHEH pajuKaj COAePxUT OoJiblie
OBYX YIAE€POAHBIX ATOMOB) M XJIODHCTOTO aJIOMMHHS, U TNpeBpa-
waiT ero B Komieke K[AIR;Cly). IIpu nucnponopuuoHupoBaHHH
3TOro KOMILIeKca 06pasyiotest octatok A u puctuaisat b. Ilpu stom
OUCNPONOPLMOHMPOBAHKHE HelleJecoo6pa3Ho JOBOLUTH JO TaKOM
cTenely, yTo6el octatok coctosy Tosnsko u3 KCl u K(AIRCls), tak
Kak 3Ta CMeCb B 34BHCHUMOCTH OT XapaKTePa AJKUJBHOTO OCTaTKa
R npencraBsisier coG0H UM TBEPAYIO KPUCTAJMMYECKYIO MacCy, HJIH
HMeeT OuYeHb BSI3KYI0 KOHCHCTEeHIMIO. KpoMe TOro, mpu HpOBeneHHH
JAUCHPONOPIITHOHHPOBaHUA B TeueHHe JIJIUTEJBHOTO BpPEeMEHHU HacTy-
NaeT pasJioxeHHe ¢ noTepell BeCbMa LEHHOro METaJJIOPraHHYECKOTO
KOMIOHeHTa. JIHCIponOpIMOHHPOBaEHE POBOAST HACTOJBKO, UTOGH
ocTaToOK (HecMOTPsi Ha Hasnuue B Hem coGomHoro KCl) eme Gnu
KUJKUM H MM yA06HO GBlNo OH IN0JIL30BaThCsl. [losyueHHBIH TakuM
of6pazoM ocratok A (KCl + K[AIRCls] + K[AIR:Cls]) octamnsior
cToATh (6e3 nocTyna BO3AyXa).

JIUCTUNAAT cOCTOHT NPUOJH3UTENHO Ha %[3 U3 TPHAJIKHJIAIIOMH-
HUsI M H3 !/3 u3 jgnajgkuiamoMuHHBxmopuia. OH JjlocTpauBaeTcs
3THJIEHOM, 34aTeM CMecChb aKTI/IBPIpyIOT KOJUIOU 1 aJIEHBIM HHKeJeM H
OOLIYHEIM 00pa30M TNPOBOAAT pPeaKUHI0 € 3THIEHOM, NPONHIEHOM
nau OyTujesoM. Ec/in Tenepb NOJIYUEHHYIO CMEChH W3 BLICIIHX OJe-
(UHOB M alIOMHHHIIOPraHWYECKHX COEJMHEeHHH, cOnepKamMix paaM-
KaJpl ¢ HeBOJIBIINM YUCJIOM YIJEpOLHBEIX aTOMOB, CMEliaTh € ocTaT-
KOM A, To, HeCMOTpPsl Ha HaJHuHe B CHCTEME TMOJYYEHHHIX paHee
oJie(pMHOB, BO3BPalLAalOTCA CHOBa K HCXOZHOMY COCTOSIHMIO IIPO-
Iykra. Becs amomunuil naxomgurcs B popme K[AI(CoHs)oCly). Tlpu
pa3JelieHuH TPOAYKTOB KOMIMIEKC OTHENSIeTCs] KaK HHXKHHE cJIof,
elle cojepKanuil He3HauNTeJbHOE KOJHYECTBO HuKens. Oneuub
BMeCcTe C OCHOBHOM YacCTbl0 HUKeJs HaxonsTca B BerHeM cJio€.
ITocye paspesieHHst KOMILTEKC BHOBbL ynOTPeOJslOT OJsI HOBOIO JIMC-
NPONOPLMOHHPOBAaHUS M BCs OoNepanisi MOBTOpsercs cHavdana. Tak
KaK JMCINPONOPHMOHMPOBAHHE TNPOUCXOAMT NPU HEpercHKe, TO mJis
peaklid AOCTPOHKHM NOJYYarOT NPOAYKT, yiKe IMOJHOCTHIO CBOGOJ-
HbI OT HHKeJfl.

PasyMeeTcs, nIpH NpOBeieHUH PeaKIMH NOCTPOHKH TakKKe MOIKHO
HCXOJAHWTb M3 YHCTOTO AJIOMMHHMATPHaNKHIa, B atom ciayuae nmocne
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NpoBe[icHAs] DeakKnHH BBHITECHEHUS HeobxoguMo N00aBUTL 3KBHBA-
NEHTHOE KOJHMUYECTBO AJKUMAJIOMHUHHAIMXNOPHIa W XJOPUCTOrO Ka-
NSt ¥ IPUMEHSTH IHCIPONOPUHOHHPOBAHHE TOJBKO JHLIL 110C/Ie Hep-
BOTO [[MKJa PeaKUuH NOCTPOHKH. ECJH BHauaje NMPOU3BOIMTCH [HC-
NpONOPIHOHKPOBaKKe, TO LenecoofpasHee pafoTaTh He C MaKCH-
MAJBHHIM HCIOJB30BAHHEM BElecTBa NPH JHCIPONOPLAOHUpOBAHHY,
NOCKOJBKY OCTATOK A aBTOMATUUECKH SIBJISIETCS TOUHBIM SKBHBaJCH-
TOM /11 OKOHUATENLHD HEPOXOAMMOLO Je3BKTHBUPOBAHHS UHCTOIO
rpranKuiamoMuHas. EC XKe peakilMio HAUMHAIOT ¢ TPHAJKHIAII0-
MUHHEM, TO TPH HENOJHOM [HCIPOMOPUHOHUPOBAHMA NpPH NEPBOM
HHKJE peakuyH JOCTPOHKH UMeeTCsl B PaCMOPSIKeHHH 3aMETHO MeHb-
llee KOJMYECTBO aNIOMHHMIMOPraHMUECKHX COeMMHEHHH. B ciemyio-
IUX IMUKAAX 5TO KOJMYeCTBO OCTAETCsl MOCTOSHHbIM.

OmHHM M3 BapHaHTOB TOro MpOLECCa sSBJISETCS 3aMcHa (ueJe-
coofpasHee YACTHYHAS) XJODHIHOrO KOMIUIEKCAZ Ha COOTBETCTBYIO-
wpi 6pomunHbii Komnnekc. Cousb K[AIR,Br,], KoTopas ofpazyercs
TOJBKO B TOM CJyyae, ecid R uMeeT HeGOJbIIOE YHCJIO YIJIEPOAHBIX
ATOMOB, PaCLleNJsieTcsl 3HAYMTENBHO Jerye, YeM UYHCTO XJOPHMIHEIE
kommlekchl. OJHaKO B [aHHOM cJyyae IIPOIecc JMCIPONOPLHOHH-
pOBaHUS FpoTeKaeT B MEHLIICH CTENeHH, a npeoGnanaeT OPOGTOE
pasJiokeHHe KOMILJIEKCa Ha KOMIOHEHTEl (cp. crp. 67). OcraTok,
NOJYyeHHBIH B pesyJkTaTe pas/ioXKeHHs, CONEPXKHMT B OCHOBHOM
GpomucTHE Kamuii. Ec/n uacTh Xniopa 3aMeHHTD 6poMoM C oﬁpau—
soBanneM coequbenns obuero coctaBa K[AIR BrCl], To OTrOHsEMbIi
MAJKH/IATIOMHEHATAJOreHHI NPAKTHUECKH NPeACTaB/sieT  Coboi
TOJILKO XJIOPHA. TepMHUECKOe Da3sfoXEHHE obJseryaercs, JAHCAPO-
NOPUMOHHPOBAHHE 1O CPABHEHHIO C IHCIPONOPUHOHHPOBAHUEM \H-
CTOTO XJIOPHIHOTO KOMIJEKCA YMEHbLIAETCH, OJIHAKO 5TOrO BHOJIHE
OCTATOYHO, UTOGB FapAHTHPOBATL SHEPFHYHYIO DEaKUHIO JHCTHI-
JgsiTa © 3THJIeHOM. Kpome TOro, mpedMyIeCTBO aHHOTO BapHaHTa
sagJoyaeTcsi B obJeryeHHH Mpoliecca PaculelJieHHs, B pesysbTare
KOTOPOrO JIMLIL HE3HAYUTEIEHAS YaCTb aIKHJBHBIX IPYIN OCTAETCS
B ocTaTke. Tak, ona 1 «moasi» CoHsal-rpynne, 1. €. s 13 Monst
Al(CgHs)s unum /2 Moas Al(C,Hs)oX, B RucTHANATE HEOGXONHMO
npucyrersue 67 2 KCl u 108 2 (CoHs) 2AIC nnn 72 2 KBr u TOM1BKO
72 2 (CgHs)2AICL. OnbT ¢ KOMIJEKCOM XJIOPUCTOro KaJus OKasancs
MeHee yNaUHLIM, KOFZa H3 NPaKTHUeCKHX LeJiell AHCIpONOPHHOHH-
pylollee pacIUelJieHie TMPOBOJAMJIH He JO KOHLA. MpenmyLLecTBOM
npuMeHenHs. GPOMHCTOr0 KaJlisi sIBJISIETCS YMEHbIIEHHE COLEPKARMA
AKTHBHOrO TPHAJKHJAMOMHHHs B quctuanste (ot 50 o 20%).

BsakMHasi pacTBOPHMOCTh HMXXHET0O U BEPXHCrO CJIOEB B INpH-
CYTCTBHE GPOMHIHOIO KOMIUIEKCA MPAKTHUECKH HE H3MEHAETCS W HA
nTeneHne ojedHHa OT aJTIOMHHHHOPraHHueCKOro COCAHHEHUs 3aMeHa
XJIOPUIHOTO KOMIUIEKCZ Ha OPOMHAHBIH HE BJIMSIET. 310 cnpasei-
NUBO TakKKe NPH HCHOJIb30BAHHM B PeaKLHH BBEITECHEHHst Npomil-
NeHa n a-GyThiesa. ONBITH, ONHC@HHbE 31€CH, MO3BOJAIOT PElUTH
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3ajauy moJlyueHHs a-0JedUHOB ¢ NPSIMOH LeNbio U3 STHJIEHA. BwmecTe
¢ peakuMeil, KoTopas Obiia ONHMCaHa B NPEAbIAYLIHX coo0IeHnsax
OHa OTKPHIBAE€T TaKiKe KOHKDETHYI0O BO3MOXHOCTb [JIf OCyllecTBJje
HHS «AHTHCTATHCTHUECKOro» TpoTeKaHus mnpoiecca (T. e. CyXeHH:
yaCTOTHOH (YHKUMHM DacnpenefieHHs), KOTOPHIi B NDHHLMIE yXK:
6Bt n3BecTeH B JleT Hasaz, HO TOrja CuMTaicsa yronued [4].

Ilocse 5Tore CooGLIEHHS MOXKHO JIEFrKO JOGHTHCS W3BECTHOTO Cy
eHHs| KPHBOH pacripefle/ieHnsl, eciH He BBIAEJISTD OJIepHHD! Ha Iy Tk

dtuacH —» TpusTHaanioMuHuil —> Peaxius noctpoiik —» Onedut,

2 BBECTH B KaueCTBE NPOMEXKYTOUHOM CTA[HM IJaJIKyl0 KaTaJHTdye-
CKYIO [UMEpH3aLMIo 3THJeHa B OyTHJEH-1 W MATH MO MyTH

DTuneH —> o-ByTUIEH ——> TpuGyTunanoMupuii —>
— > Peakuua goctpoiiku —> Onedun,

B 5TOM cayuae AJs NOJiyueHus TOro e oJjerHa MeHee Heo6xo-
@MMa CTajHis AOCTPOHKH, Gs1aroAapsi TOMy UTO pachpejiefierie ymxe
camo no cebe GoJiee y3KOe.

TakuMu K¢ HCCaefoBaHMaMH 22 rofa TOMY Hasal 3aHMMasHCh
Xos u Hswt [12]. Ouu ycTaHOBWJH, YTO STHJEH MOX aBJeHHeM .M
npu HarpeBanmn jo 250° ¢ STHJAJIOMUHHICECKBHXJIODUIIOM HJIH
¢ [M3THNAJIOMUHMIIXJIOPHIOM MpeBpallaerca B BHICIIME oneHHbI.
[osnyuens: u uMCTHe a-OJedUHbL C npsiMOii Helbio WiH OHM COOep-
wat onepunn Tuna ReC=CHz, onpegenedHo He cKa3aHO. Temnepa-
TypH KHNEHHs a-OJieUHOB C NPAMOH H pasBeTBJIEHHO# LensiMu ¢
pPaBHEIM UMCJOM aTOMOB YIJiepoda oBLIYHO Tak OJIM3KH, UTO 5TH
ontepMHE OTJIMYHTH APYT OT ApYra MyTeM MNeperOHkH OHeHb TPYIHO.
B stom 3abayxnanuce B Teuenne 10 ser mocne Hauana pabot H
aBTOphl HacTOsiuiedl cTaTbi. X0 H Hsm Morsy cynoHMTe O fpupoje
NPOJAYKTOB peakiuu TOJILKO MO KPHBLIM KMIEHHS. Tagoro BCmoMoO-
raTeJLHOrO CpPeNcTBa, KaK HH(PaKpaCHBI CleKTpanbHLHH aHanu3,
B HX pacnOpsKeHHH elle He ObUIO. Bce xe naHHas pa€oTa HMeer
BIOJIHE ONpeeJieHHyto cBfi3b ¢ pabotamu Xosia U Hsma.

VicxonHbiil NpOAYKT B AaHHOW pabore Cbl1 cOBCeM NPYIHM (uc-
XONHJM M3 THADHA AJIOMUHHSI H €ro CIoCoCHOCTH K MpPHCOENHHE-
HMIO 5THJEHa), Tak KaK BHauyane Kasajioch, 4TO aJKuIaJIOMHHH -
raJioreHHH He NPHOGPETYT Haufexallero 3Hadends. ONHaKoO STO He
TaK, © B M3BECTHOM CMEICJe 370 GHUIO BO3BpallleHHEM K cTapoi pa-
Gote Xosniz n Hslua, KOTopHe He npeAmoJaraly B TO BpeMsl, Kakoe
OFpPOMHOe 3HaueHHe MOMKeT MPHOGPecTH HX pabora.

IKCIIEPUMEHTAJIBHASl YACTbD

Jlns ONMLITOB IPUMEHSVICS 3THJIEH DPA3/IMYHOTO KadccTna.

1) o 1953 r. upumensncs JYHIIHIt B TO BpeMsl TEXHHUECKHH
stuaen. OH coupepal, Kak OBJIO ONpe/leseH0 NO3aHee, 0.1% CO; u
0,5% anernieHa («3THJICH TeXHHUYECKHH»).
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9) Tlocse 5TOTO Pery/sipHO MOJB30BAJHCh NPOMEILUICHHEIM, BRI
COKOOUMIEHHBIM STHJIEHOM, COCOG OMHCTKH KOTOpOro Obis HEU3Be-
cTeH. TaKOH STHJEH NPUMEHSUICS JJIsi TOJKMepU3aluu NpH HHSKOM
faBiekud. V3 [POM3BONCTBEHHOrO XPAHW/ININA, TI€ OH CHaya/la Ha-
XKOIMJICS TOL HM3KHM JaBJjleHueM, STHJIEH C NOMOIIEIO MeMOpaHHOro

. KoMInpeccopa HarveTaJii B CTaJbHbIE HanJaoHH, TAaK YTO BCSIKOE 3a-

rpAsHeHHe OCTATKAMHM CMa304HOTO Macna MCKJKOHANOCH («aTHIEH
1151 IOJTUSTHIIEHAY)

3) VHorma noOJb30BAJIMCE BBICOKOOUHLIEHHEIM STHJIEHOM, KOTO-
pLili OuHIAJH JONOJHUTEJLHO B J1a60paTOpPHLIX yCJIoBUAX («ITH-
JIeH OUMILILEHHEIH»).

OuHCTKy STHJeHa MPOBOAST NPy NOMOIUM anioMOTETpasTH/HAT-
pusi, KOTOpPLIH MOJyYaloT B COCYIE EMKOCThIO 4 a4 ¢ MCHIaNKOH,
HarpeBast B arMocdepe asoTa 1400 2 (12,3 ™MoJsst) TPUSTHI-
ajioMHHust 10 140° (B MHIKOCTH) M 3aTeM 4Yepes 60KOBOH ©TBOJ BO
BCTPeUHOM TOKE a30Ta M0 4ACTSM 3arpyxas 310 & (13,5 e-ar) Ha-
tpus. [lpy KaxnoM AOOaBJICHHH OuepeHON TOPLHMH HATPHS TEMIe-
paTypa mnoBbliaercs. TeMmmepaTypy MOJLIEpKUBAIOT € IOMOMLEIO
oxnaxaenus okono 140° (unesecooGpasHo 001yBaTbh BO3JIyXOM),
Ocax;ieHHbI anioMuHHE 06pasyeT ¢ M30GBITKOM METAJJIHIECKOro Ha-
TpUS TYCTyKQ Maccy, € KOTOpOH B aTMocdepe a3oTa MOXKHO JIerko
CJINTL ropsiuuit aJIOMOTETPASTHJAHATPHH € MOMOILEIO o6orpeBaeMOH
MenHOl TPyOkH. [1pH OXJIaX/EHHH KOMIUIEKC 3aCTbIBAeT.

Jlig OuMCTKH OOMbIIMX KOJMYeCTB STHJIEHA BO BpALIAIOMHUACH
ABTOK/aB eMKOCThi0 30 4 3arpyXajs 2 K2 ajoMOTeTPasTH/IHATPHSA
¥ 500 2 XOpOLIC BHICYLICHHOro (TOPHCTOro HATPHS. 3ateM HarHe-
Tanu Tyga 5—6 Ke ChIpOro STHIIGHAa M Harpebaju HpH BpallleHHH
aprToknaBa mo 120—130° B Teuenne 5—6 uac. Jlns GeaonacHOCTH
pekomenayeTcst nofaBka (PpTOPHCTOrO HATPHS. OHn j0J13KeH CBA3HIBATh
MHOTA OCBOGOXIAIOLIMACS TPHITHIAMOMHHUK, TPH B3auMoseii-
CTBMH KOTOPOr0 C STHJEHOM I0Ji AaBJeHHeM BOSMOXCHHL CHJILHBIE
BapIBbl. [10c/Ie OXJIAXJEHHs] XPAHMIHLIEM STHJIEHA CJIYIKUT HeNo-
CpeiCTBEHHO CaM aBTOK/aB WIH OYMIIEHHBIH STHJIEH IIepe/laBJIHBaIOT
IpH TeMIepaType aBTOKJaBa 80—100° B 3amacHule GanJiOHB, KOTO-
pHe 1es1eco00pasHo OXJIaXKaTh JbIOM HIH gonoil, 3arpyska aBTo-
KjiaBa B 3ABHCHMOCTH OT CTeNeHM OYHCTKH STHJIEHA MOXKET OBITD
HCnoJsiL30BaHA AJISl TAKHX ONepalui OuHCTKH 5—15 pas.

JuMepvaauusi 9THIEHA NPH HOPMAJLHOM JaBJEHHH
B MPHCYTCTBHH TOJIBKO TPHITUIANIOMHHHSA (Buabke)

B peakIlnoHHOM COCYHE HMPKYAALHOHHOH CHCTEMBI, u3o6pa-
®enHoli Ha puc. 7 (cm. . VI, ‘erp. 109), B KOTOpOH TOJNBKO
Kpyriiasi KanejbHasi BODOHKA BBEPXY 3aMeHeHa 06paTHBIM XOJO b~
HWKOM, HATDeBAlOT TPUSTHIAMOMHHMEA. 3aTeM € MOMOLILIO LHPKY-
ASLMONHOrO Hacoca (A rapaHTMH  Dlepell  HEMOCPEACTBEHHO
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peficTByOmuM HeGoJIbLIHM MeMOpPaHHBIM KOMIDeCcCOPOM nocTasJ/ieH
peccusep sl STHJIeHa) TPONYCKAOT TOK YHCTOro STHJEHA. Ias,
‘BEIXOASIIUH K3 peaKTopa, ocBOO0OXKIaeTCs B X0JI0IUJbHIKE Ks, oxna-
waennoM no 10—20°, oT KOHIEHCUDYIOUMXCS 31eCh TPHITHIIAMIOMH-
HHSI M BHICIIHX OfiepHHOB. BpeMs OT BpeMeHU TPHSTHIAJIOMUHHA H
one(UHEb CAMBAIOT U3 NPHEMHMKA M DasesioT UX NyTeM PA3TOHKH.
Kunsiuuii Bhlne TPUSTHJAJIOMUHHE 3arpykaioT ofpaTHo B peak-
Top. B mByx cieayowux xonopunsHukax Ky n K, oxnaxjgaeMmeix
TBCPJOH YIVICKHCJOTOH, KOHJIEHCHpYloTCsi OyTHIeH ¢ BhICLIHe
oneMHEl U3 HempopeardpoBaBIUero STHieHA. JTHJEH, HE BCTY-
MUBIIK{ B peaxkuuiy, BHOBb C MOMOIULI) HACOCA MPOMyCKaeTcs de-
pes TpuaTUNantoMHHHH. PacXon sTMJeHa MONOJHSAIOT U3 3aMacHoro
$a/1JI0Ha IPH TIOMONIH ITHPKYJISIMOHHOro Hacoca. Ha Bxoze stuiiena
BKJIIOUEHZ TPOMBIBAJKA C MOPHCTHIM CTEKJSIHHBIM (DUJILTPOM, 3amoJi-
HeHHAs TpUSTHnasioMuHHeM. TOK rasa, BEIXOASIIEro M3 3anacHOro
6annoHa, H3MepseTcss POTaMeTPOM, a a3, He BCTYNMBLIMII B peak-
[IMI0, BLIBOJMTCS Yepea ra3oBHE yackl. J1erko ypaercsi perynupoBathb
TOK raza TakK, UTO TePAETCS TOJBKO HE3HAUMTEJIRHOE KOJIMUECTBO 3TH-
JeHa. Pacxop sTujieHa ONpehelisieTCst 110 Pa3HOCTH KOJHYeCTB BBO-
JMMOTO ¥ BHIBOQUMOTO Ta3oB (0 POTAMETPY H Ta3OBBIM 4acaM).
[Mocsie onbita, Anaublierocss 60 uyac., mOnyueHH Clegylolie pesyJib-
TaThl: 228 2 (2 MOJIsI) TPHSTHNAMIOMHHMS, HAarperbie Ha 160° (BHI-
cOTa cJI0s MPOAYKTa B peakrope pgocruraer 15—16 cm), pearupyior
C STWJEHOM NpPH CKOPOCTH Ta3a Y BXOHa B peakTop 45—50 a/uac
(u 1. n1.). IIpn OXHOKpaTHOM NpOXOme KOHBEPCHUsl STHJEHA AOCTH-
raer ~209%, T. e. noraowaerca 10—11 2 (8. 1. A.) 3TUNeHa B 1 yacC.
[Tpu sTOM ras, BHIXOAALIKMH U3 peaKTopa, COAEPIKUT OKOJIO 90 06.%
3THJIEHA.

Oxkono 75% npopearupoBaBIUero THJieHa 00pasyloT UMCThHi 6y-
taeH-1, B TO BpeMsl Kak ocTainHble 25% wnspacxonoBarbi Ha o6pa-
30BaHHe BHICIIHX OJI&DHHOB, 32 cyeT uer0 ofbeM MKHAKOro KaTaJH-
3aTopa BO3pacTaer.

TakuM oOpasoM, B peaklHIO BCTynaeT Bcero 750 e sTHieHa.
B Ta6J. | npuBeieHk pe3ynbTarbl OMBITA.

Tabruua 1

YBeNnHueHAE KOJu~
Beiciuue o

- yecTea
Byren-1 oneQuEL ¢ 2 Torepu
KaTanM3aTopa

Koauuectso, 2 . . 555 134 48.5 12
Koauuyectso, % . . 74 179 6,5 1,6

a

) Vicroabayemntit stunen we Obin tmarteasno ounuten. Ipn minmarennroR
oyudTke STHICHA yBeAUMEHUe KOMMUECTBA KaTtanu3aTopa Ouwno OH 3HAaYMTENLNO
MEHLIHM HJR €ro MOIJO COBCEM H He ObiTb.
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Briciide OJC(UHB MMenH caepyonui coctas (B cKoOKax yKa-
3aHHE TePBHYHEE MpOLEeccH MpH 00pasoBaHMM osepuHa):

Cocras, %
2-3tunbyten-1 (C.Hs al 4 CH;—CH,—CH=CHz) . .. .. ... - 43,6
n-Texcen-1 (C4Hy al - CoH, mmm CoHs al+2CH) .. .. ... ... 320
9-3tuarekcen-1 (C4,Hg al 4 CH—CH,—CH=CHp,) . . . ..... 12,2
#-Oxten-1 (CgH,3 al + CoH, nam CHsal +3CH) ... . ... . 65
One(bmlu>C8...........................5,7

CocTap BHICIIMX oneduHOB Obl1 YCTAHOBJNEH C NOMOIIBIO aHa-
JUTHYECKH TOUHOH DASFOHKH Tocse THIPHPOBAHUS OnedHHOB 10
napagunop. [Tapaduubl ¢ npsIMOH H Pa3BETBJICHHON UENsIMH, HO
¢ DaBHHIM KOJIMYeCTBOM YIJIEDOLHBIX ATOMOB pasjie/siioTcst JIETKO.
O TioJIOXEeHHU [BOAHHIX CBsA3efl HCXORHHX Ose(HIOB MOXHO CY/NHTh
[0 aHAJIOTHH,

Jnvepu3zauMs 3THIeHa noa JaBJeHHEM
B [PUCYTCTBHH TPHITHJ ANIOMHHHS U KOJJIOHAAJbHOTO HUKEJS

OnniThl, NPOBOAMBLUMECS B AaBYOKJaBe (Xoasuxamn, Buabke)

B aBTOKJAB, 3anoJHEHHBIH a30TOM, 3arpyxanu (uepes otBepcrue
B KpbimKe, cp. c1p. 111) TPHSTUJIAJIOMHHENH, CMelaHHbH ¢ aneTus-
alleToHATOM HEKeJs. 3aTeM aBTOK/I1aB 3aKPHBa/JH W HarHeramm
stusien. [Tocde sToro cmecwh HarpeBanu 1o 100—115°, npu 3TOM 12B-
Jenre (npH BHIOpaHHOM KOJIMUECTBE 3THJIEHA) MOBBINAJLIOCH [0
150-——160 ar u HauuHaJach peakiusi. CKOpOCTh NajeHHsl 1aBJEHHSA
onpene/sieT HeoOXOAUMOe BpeMsl PEAKLHH. TIpu 70 a7 onmHIT NPEKpa-
1A/, ABTOKJMaB OxJaxpanu jo 60—70° a 3aTeM ynaJjisuli rasbl
yepes JIOBYLIKY, OXJIaKAEHHYIO JIO —80°, B razomerp. ONBIT ¢ OCTaB-
[AMCSI B ABTOKJABe TPUSTHJIANIOMHHHEM MOBTOPSIIM MHOTOKPATHO.
Ilnsi Kampoil HOBOH cepuH MOJOGHHX OMBITOB oOHOBJISIETCST TOJILKO
TPUSTHI aJIFOMHHUE.

Oneiter ¢ «Textuseckum stuserwoms. Onut 1. B aBTok1aB eM-
kocTrio 500 ma 3arpyxanu 17,4 @ TPUITHIAHOMHHNS, 74 2 sTUNEHa,
400 mz aueTHsaleTOHaTa HHMKeJs; HeoGxomuMoe BpeMs 55 uaca;
uzpacxogoBaHo 55 & (74,3%) 3TuneHa, nosyueHo 49,5 2 a-6yTwH-
nena (mpespameHne stuiena Ha 90%). Onut 2. Heobxomnumoe
Bpemsi peakuMu 18 vac.; mnpopearupoBano 445 (€60%) sruneHa,
nosyyeHo 42,6 2 a-6yTH/IeHa (mpeBpallleHRe STHICHA HA 95,5%).

OneiTer ¢ «O4ULCHHBLYM 3TUACHOM>. B aBTOK/AB €MKOCTBIO 200 ma
sarpykanu 7 ¢ TPUITHNAJIOMHUHHS, 100 m2 aLeTHsIaleTOHATA HHKEJIs,
Temnepatypa peakuui 105—110°. ITHMM oONbLITaMM yCTAHOBJEHO,
YTO CTemeHb NMpeBpalleHyusl 3aBHCHT OT BpeMeHH pearlih (raba. 2).
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KonuueerBo anioMHHHHOpraHHYecKUX COeJMHEHHII B aBTOKJaBe
ocTaeTca NOCTOSTHEHM. ONHaKo BHIXOA GyTH/eHa 3HAUMTENbHO CHH-
¥Kaercs.

Ta6bauya 2
KosmuecTso stiaena KonuyecTBO UOJMYHEHHOTO
N PoROIKHTEALROC T Crenenb o-byruacsa
pEAKILMH, Hackl npeBpamenns,
HCHOAb3OBAH- %
WCXORHoOE, 2 Hoe, 2 z %
3 30 14 46,5 12,5 89
5 35 29 82,5 12,2 42
5YY, 34 21,5 62,5 43 20
] 39 25 63,5 3,75 15

Onuitor ¢ couutyeHubim sTuseroms + 1% ayerunena. 0,1 2 ane-
THJalleToHATA HHKeJn pactBopsitoT B 40 ms Kcuiona M 3aTeM cMme-
musaotT ¢ 10 wma tpustwnamomMunus. Havano peaknwu composo-
XJaeTcsl 3HAUMTEJILHBIM CaMOpa3orpeBaHueM U NOsIBJEHHEM TeMHOro
okpatuuBadusi. [loMyueHHyIO cMeCh 3arpy»KaiT B aBTOKJaB eMKOCTBIO
200 ma, a 3aTeM HarHeraroT 35—40 2 OuMLIEHHOrO 3THJI€HA, ROTOPHIH
npeaBapMTe]bHO cMewnmBaor ¢ 19 aneTmnena. ApTokjae Harpe-
BaioT go 100—110° u paJjellle nmocTynamT TakK Xe, KdKk M B JBYX
JIPYTHX cepHsix onuiToB. B xax;oM onbite chHTes aauTcst 4—6 uac.,
npuueM paBnenue nanaer oT 130 mo 50 ar. Ckopocth peakuuu
ocTaeTcsi NOCTOSIHHOM, T. €. TPHaJKUNAJNIOMUHHH ITOTHOCTLIO OCTAeTCs
B aBTOKJaBe. Bpl10 nocraeaeno 25 OnbITOB, U NMPU CPeIHEM INpeBpa-
IeHHH 5THJeHa Ha 709% nonyueno 85—90Y% Oyrena-l, cuntan na
H3pAcXOAOBAHHLIA 3THJEH, T. €. OpPH 3arpyske Tomeko 10 ma Tpu-
STUJAJIOMMHYSI TOJyuYeHO B KoHeuHom cuete 770 2 OyrteHa-1.

TMono6HHE ONBITH NPOTEKAOT elie Jyylle, €CIH KaTaslu3aTop
roToBAT cienyoounM ob6pasom: 0,1 2 alleTH/aneToHaTa HHKens1 pac-
tBOpsifoT B 40 ma Kcwsoaa, cMetimBawT ¢ 1,5—2 ma dennnanern-
JIeHa, [oc/le Uero MeAJieHHO NPHKAnbiBaioT 10 M4 TPHITHNANIOMHHHUS,
Iocsie cHNLHOTO pPasOrpeBaHUst pacTBOp NpHoOperaer OpaHXKeBo-
OJIMBKOBOE OKpalllHBaHHE.

Henonesyss KaTaiusatop NpH pab0Te ¢ OUMIIEHHBIM 3THJEHOM,
NpH MHOTOKPATHOM NOBTOPeHMH ONbITa BLIXOA OyTHJeHa-1 6bil noBH-
1ted o 95—100%. AKTHBHOCTb KaTajM3aTOpa NPH TOM 3aMETHO
He CHMXKaJAaCh. DTOT Xe KaTajuzaTop Oulyl NpPHMeHeH sl CJenyio-
H{HX YKPYMHEHHBIX HEeNpPepLIBHBIX ONLITOB, NPHHLUN NPOBEJEHHS]
KOTOpHIX yxe Oblj1 omicaH panee {4, 6]. - '

Cuntes a-01e(uH08 -C NPAMOL YeNbl0 U3 ITUNEHD 9235

Henpepsisubii npouece (Bunbke)

" Ilois sToro mpollecca UCMOJB30BaJach YCTaHOBKA HENpepLIBHOTO
neficteua (puc. 2). Peakrop I mpencrasJsier coGofi aBTOK/IaB eM-
KOCTBIO 2 A, CHalXKeHHBIH MarHutTHOH Meruajxoi. B Hero mpu no-
MOIIM HeGOJBIIOro MKHIKOCTHOTC HAcOCa BLICOKOTO NaBJeHHs 2
MOXHO HarHeTaThb PacTBOP KaTajM3aToOpa H3 3amacHoro cocyaa 3.
DtuieH («Ojs NOJUSTHJEHA») NMOCTyNaeT B aBTOK/aB M3 CTANLHOIO
Gan0Ha yepe3 PENyKUMOHHBIH BeHTHJIb 4, ycTaHOBJEHHBI HA 40 ar.
Peaxrtop Harpesaior go 105° 3anoJHsIOT STHJEHOM MOJ AdB/eHAEM

10
- ?/)—1

S
>

Puc. 2. YCTaHOBKA HeNpEPHBHOPO AEHCTBHA 1% JHMEpH3a-
IIHH 3THJEHA -MOA HaBJEHHEM.

40 @7, HarHETAIOT PACTBOP KaTalH3aTOpa, OCTaBJAs HeGoJbILoe KO-
JIMYECTBO €r0 B 3alacHOM COCYZe, M BEAYT PEaKIHIO (NPH 3TOM 3TH-
JeH aBTOMATHUecKu NOGaBjsieTcsi B PeAaKTOp uepes PeayKUHOHHbBiH
BeHTHIb). Cnycts 2 uac. 15 MuH. cooTHomerne oJepuHoB Co:Cy
B XHIKOH (ase COLEpPKMMOro aBToKJaBa paBHO 1:1,5, uto coot-
BercTByeT B5—60Y mnpespamiesns 3tuieHa. [locne 3TOro Hempe-
PHBHO HAaUHHAIOT OTOHPaTh M3 PeakTopa OKOJNO 600 A KHMAKOCTH
B uac (TOYHOE peryJupoBaHue cM. HHxe). Tak xak uepes Hrosabua-
THIfi BEHTHJbL 3TO yAaeTcs IUIOXO, OT6Op JKHIKOCTH NPOBOIST C IO-
MOLILI0 HeGoJBUIOrO Hacoca 5, KOTOphIfi Ha BXOLE HMeEeT MOJIHOe
IaBJjeHHe aBTokjaBa 40 ar, a Ha BHIXOAe 4Yepe3 JipoccesibHEI BeH-
THIL 6, ycTanoBNeHHbI Ha 100 ar, npoccelHpyeT XHAKOCTE B KOJIOH-
Hy 7, Harperyio Ha 60—80°. Tlpu 3ToM sTujien u GyTusnes-1 orne-
nsatorcs. Katanusatop ciMBaior 0fpaTHO B 3aMacHYI0  eMKOCTh.
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Mensisi X0 nopinHs Hacoca 5, MOXHO JIETKO YCTaHOBUTB OIpejleses-
HYI0 CKOPOCTb 0r00pa KuKOCTH. JlpoccenupoBanHLIR ras NPOXOIHT
uepes XonoaubHEK 8 (0°) B XOJOAHNBHUK [IYGOKOro OxJaxieHust 9
(o1 —70 no —80°) u 3aTeM uepes razombie uacel 10 o6patHo K
Komnpeccopy I/, XOTOPHIH BHOBb HarHeTaeT STH/IEH NDH JIABJEHHH
40 ar. TlonyueHublli GyTHAEH MOXKHO M3 XOJOAMNbHHKA 9 CNyCKaTh
B OXNaxaeMylo 3anacHyio eMkocte. Hacoc perysupyior tak, uto6m
B cOcyne 3 MMCJIOCh MOCTOSIHHO OKOMO 50 M4 KUIKOCTH. AGCOMOT-
Hasl CKOpOCTh YJasieHUsi KHMOKOCTH BHIOPaHAa C TaKHM pacueToM,
YTOGHI B ABTOK/IaBe OCTABAJIOCKH BHIIEYKa3aHHOE COOTHOLICHME | © 1,5.
DTO JIETKO ONpeflensiTh, CONOCTABJAS NMOKA3AHUS [A30BLIX yacor /0
¢ 06pa3ylomumess B KaXIblll Yac KOJHUECTBOM KHJIKOrO 6yTuneHna.

B cpennem o6pasyercs 60 2 a-Gyrusena B 1 uac IpU npeBparle-
HuK sTHNeHa Ha 60%. C nenbio coXpaHeHus aKTMBHOCTH KaTau3a-
Topa nocjie paforsl B TeueHue 25 uac. no6aBAsOT 25 M4 BHINEODU-
CaHHOrO pacTBOpa COKaTalH3aTOPa M3 3amacHOTo cocyfa 3.

3a 100 uac. pa6orhl 6bUIO NOJY4eHO 5,9 K2 KHIKOrO KOHJIEH-
tata, B KOTOPOM cOfepXanue q-OyTHjaeHa cocTapiasio 91%. B stom
Giyuae KatanudsaTop-pacTBop umesa obweMm 1350 Mz BMecTO Mcexon-
Horo 1200 + 3 X 25 ma, T. e. 0GbeM KaTaJjli3saTopa BCJelCTBHe
o6pas;>gbaﬂm BBICHIAX OJ1eQUHOB YBEJHUUJICA TONBKO Ha 75 Ma, UnH
Ha ~1%.

Bricuine e-onedunnl, noayueHusie u3 sTHJIeHa
No AByCTapuiHOMY cnocofy

Ilepsas cTanust — peakuus NOCTDOHKH, HeOGXOMMMasi NS OMbi-
Ta, ONKCaHa OTAenkbHO Ha ctp. 180.

Orwmensnenne ofenna B orcyTCTBHE HHUKENS (Kponan)

B npunnume stor npouecc yxke onucan ma crp. 67, HO o cHX
TIOp €r0 NPOBOLMJIH TOJIBKO B JabOPaTOPHBIX YCJIOBHSIX. Ilpeneapu-
Te/IbHble ONLITHl MOKA3aJH, YTO BMECTO UMIMHIPHYECKOTO PeaKLHOH-
HOro cocyna, M306paXeHHOTO Ha pHc. 7 (cM. Crp. 109), moxHO ¢
ycnexoM NPHMEHsITb OGOrpeBaeMyl0 OpPOCHTEJLHYIO KoJioHKy. Tlpu
910M 50 M2 oObEMaA KHIKOCTH B peakrope (pHc. 7) 3KBHBaJeHTHLI
200 ma o6bema oOGorpeBaeMoill KUJIOHKM, 3amOJIHEHHO} OoTpesKaMu
Cupaju pasmepamu 2 X 2 mm u3 0,2-Munnmmerposoit V/2A-npogo-
Jokd. B KOHTpOnBHOM OmHITE C TPUTeKCHIIa/llOMHHUEM U IPONUIECHOM
npu Temnmeparype 150° B Teuenme 3,5 uaca npH COOTHOLIEHHH BBe-
AEHHOTO M M3pacxooBaHHOro nponusieda 20 : 1 npespamenne pasuo
78%. Inst npoBeseHHs1 OTLITOR ¢ LeJbI0 MOJyYeHUus: GOJMBIUUX KOMHU-
UeCTB MPOAYKTZ DEKOMEHAYETCH 3ITOT BapHaHT NpOliecca. 3iechk
onucanpl TOJLKO [Ba ONLITa, KOTOpHe GLLIM NMpOBefieHbl Ha YcTa-
HOBKe, COOTBeTCTBYIOIIEH pHC. 7,
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I. M3 47 & mnpogyKTOB HOCTPONKU TPHIPONWIAJIOMUHHS, CC-
ryiacHo Taba. 3 (omut 1, crp. 181), npH BHITECHEHHWHM TOKOM MpONH-
JieHa 1o crnocoly, ONKHCAaHHOMY [ TPHTreKcuJanioMuHus Ha crp. 110,
orwenunoce 19,9 e oseduno, UMEIOWHX caenyiomuit cocTas, ycra-
HOBJIEHHBIH NPH NOMOUIM ra3oxpoMaTorpaHueckoro aHanu3a:

Uncno yraepomaHblx aTto-
MoB Bonepune . .. 3 5 6 7 8 9 10 11
Kosuuectso oneduna, % 4,9 81 2,0 352 39 436 05 18

M3 cooTHOmIEHUsT 3arpy»eHHOTO aJMVHWHOPTaHHYECKOTO CO-
eJIMHEHUs] H M3DAaCXOJOBaHHOIO NPONUJIeHa BBIYUCJEHO, UTO Npempa-
uieHne npouwto Ha 63Y%. Hepocraonme 379% oTBeuaioT coemMie-
HHUSIM, UMEIOIMM PafHKaJ ¢ YHCJIOM YIJepOAHLIX aToMOB GoJblie 9:
OHH HJIH YaCTHYHO, UJIK J1axKe COBCeEM He Y4aCTBOBAJIM B peaklHU.

2- OnpenenedHOe KONMUYECTBO TPHUAOAEUMIATIOMUHUSA [IeAT Ha
ABe noJsioBuHL. OOHY YacThb THJIPOJHIYIOT, a APYTyo o6pabaThiBaioT
nponusieHoM B TeueHde 2 uac. npu 150°. Ilpu 3TOM HeKOTOpOe KOJH-
YeCTBO TPUNPONMJIANIOMUHUSI OTCOHSIETCS BMECTE € HECKOJbKHMH
rpamMMamMH oseuHa. TaxkxKe THOPOJM3YIOT TPUAOAELHNANIOMUIIN,
cogepxamuii nponuser. [Ipy mepercHke 0kasaJsiock, YTO BTOPOH I1po-
NIYKT TULPOAM3A COAEPHKUT BHICOKOKHNAMX ¢pakuuii Ha 9%
6oJibille, UeM HepBLIi.

Ormenaenne ogedHHa B npucyrcrein uHkeas (Xoabukamm)

llpumenenue nuxkesrn 8 konioudassnold opme. AHaJOTHUHHHN
J1a6opaTOPHLIfl ONBIT OTHICHJIEHUS (KATAJAU3UPYEeMOTO KOJNOUIAJb-
HHIM HHKeseM) ojlepUHa W3 NpPOAYKTA PeaklUUu NOCTPOHKM STHJE-
HoM omMcaH Ha crp. 197, a nponuienom — Ha crp. 111,

Ins npoBeneHus mpouecca ¢ OONBIIUMH KOJWYECTBAMH BellleCTB
U BbLITeCHeHMs! 5THJIEHOM NPHMEeHHJIHM OPOUI2EMYIO0 KOJIOHKY, PacCuM-
TaHHYIO Ha BBICOKOe naBneHde (3 m pJyuHol, 50 ma uMpuHO#, Ha-
NOJIHEHHYIO KOJbHAMH 8 X 8 mm u3 Kesje3HOH NPOBOSOUHON CeTKH).
KonoBKy 3amosiHsiid sTU/eHOM nol paBjeHueM 80 ar, a cBepxy no-
LIaBaJ/Jy MPOLYKTHl PeaKIMM NOCTPOHKH, MPefBapUTEJbHO AaKTUBHpPO-
BallHble HHKeseM (cM. crp. 197). Bpems npeGuiBanusi KOMIOHCHTOB
B KOJIOHKE COCTaB/isio 0OKoJIo 30 MuH., aTeMneparypa peakuuu Oulna
75—80°. VcsioBusi, HeoGXOAMMBIE 1Jis1 YCUELIHOro I1pOBe/leHus! peak-
LUH, 32BUCAT OT AKTHBHOCTH COKaTaJu3aTopa, MO3TOMY HX noilH-
palot no xomy onwiTa. I'mupo/siu3 npoGel XUAKOCTH, OTOOPaHHOH B
HH)XHeH YacTH peakTOopa, JOJKeH AaBaTb 3 MONf 3TaHa Ha 1 aTtom
anioMuHus. XOpOILIHM KOHTDPOJIEM SIBJISIETCsI TaKXe yueT pacxojye-
Moro stuJieHa. M3 xumkocTH, oT6upaeMoil B HMXKHel 4aCTH peak-
TOpa, BBJIEJSIETCS] CTOJIBKO PACTBOPEHHOrO B HayaJie ONMbITa rasa,
UTO HeOGXOJMMO MOCTeNeHHoe OGHOBJIEHHE Ta30B B peakrope. ITO
HeoOX0/IUMO feJiaTh [OJig TOro, uTo6bl 3TaH, 4acTO CcOmepalnuiics
B 3TWJIeHe, He HAKAIUIMBAJCS U He NPENsiTCTBOBAJl peaKLHUH.
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Bausinue Koauuectsa Hukeas, Temnepatypo. u 006asKu gperun-
ayetusenq. CHayana GblJio TPOReJeHO 3 OnbiTa B aBTOK/IaBaX €M-
KocTbio 200 ma. B gaxkjbiil #3 HUX 3arpyxanu 50 2 NpOOYKTOB peax-
nuH nocTpoiiku TpusTHaamoMunusi (R pasro B cpenneM Cg) u 50 2
«TeXHHYeCKOro STuleHa». Temneparypa omuitoB 70° M comepiaHHe
Hukens g ombite 1—0,8, 2—0,1 u 3—0,02% (nHuxesb NOJyyeH H3
NATUKPATHOrO KOJIMYECTBa alleTwJaleTonaTa Hukess). Mnedtudu-
KalMI0 NPOH3BOMMJIM IyTeM OOGLIEro IMApPOJM3a MPOAYKTOB PeaKiMH
(cM. crp. 168) H nocsenyionero H3y4deHHs HHQPPaKpaCHOro clexTpa
onedpunos npu 10,98 p (910 cu?) u 10,34 p (967 ca'). Cnektp
VKa3LIBAET Ha cAejyloInee COJNEPHKaHHe a- WM TpaHc-B-onedvHOB:
1—80% a+20% B; 2—92% a +8%B; 3—99% a+1% B

BoaibLilHe 3arpyskH aBTOKJaBa aHaJOMYHEIMH IPOOYKTaMH peak-
mhH noctpoiiku (350 2), Ho ¢ mpUMeHeHHeM «OYHIIEHHOrO STHJeHa»
(90 &) nparor npu TeMnepartype peakiyu 70° M cofepraHMH HHKeJIs
0,02% Gonbme 20Y% B-oseduna, T. e. a-onepuHa o6pasyercs
meHEe 80Y.

Ilpu noBTOpHOM NPOBENEHHH OMNBITOB OLWIO YCTaHOBJIEHO, UTO
MOrJIOIIeHHe 5TH/EHA, T. €. pPeakliHsi BHITECHEHHs, HaulHaeTcs yKe
NpH KOMHATHOHl TeMmnepaType M 3aKaHuMBaeTcsl 3a KOPOTKoe BpeMs.
CJlenoBaTeJbHO, B JAHHOM cJyuae HHKeneBblli KaTanu3aTop Oeln
upespuuaiiHo akTHBeH. HecmOTps Ha HHUBKyIO TeMmepartypy peakLvH,
cMech o/lepMHOB cocTosinia npubnusutesnsHo Ha 10% u3 - u #a 90%
u3 a-onedrHOB. V3 3THX OmbITOB MOXKHO CJlenatb BHIBOMN, Kakoe
3HAuEHHe HUMEeT aleTHJIeH [JIsi MOJYYEHHs] YMCTHIX a-oseHHOB. B
caMoM Iele, B onpte ¢ B0 2 NMPoAyKTa peaKLUH NOCTPOiKHM, 48 @
ouHLeHHOro STHJeHa, | e Qenuwnanerusnena u 0,02% HuRens 3a
30 muH. npu 70° GBLIA TIONyueHA cMech o0JeHHOB, B KOTOPOH TPYAHO
yCTAaHOBHTL HaJsnuhe B-odeduHa. B nmpHcyTcrBUM (eHMIaneTHIIEHE
KOJIHUeCTBO ﬂO6aBJIEHHOI‘O KOJIJION1aIhHOI'O HUKenss He J0J/1XKHO
6HTh GoJiblle KPHTHUECKOro, a MMeHHO 20 me (eHuaneTHJIEHA Ha
1 M2 HEKeas (MOJMYueHHOro U3 5 me aleTUJIalleTOHaTA).

Bosnce nospHMMH ONLITAMM BEITECHEHHs] NPONMUJIEHOM (XKHIKHM
U B H36HITKe, cM. cTp. 111) 6bUIO HOKa3aHO, UTO cMelleHUe NBOHHOM
CBSI3X B STOM CJydae NpOTeKaer 3HauUTeJrHO TpyJmee. Taxxke
OLUIM MOJIyUeHbl YUCTHE @-OJePUHEL M B OTCYTCTBHE (DeHMJI-
alleTHJieHAa. BO3MO)KHO, HpOIH/IJIEH COIIep)KI/IT He3HaUYUTeJIBHOe KO-
JMuuecTBO MeTHaanerHsaeHa, OIHaKO 3Jech HHKesb aKTHREH y¥Ke IIPH
KOMHATHOH TeMMepaType, 4ero He HaOMIOJanoch B NPHCYTCTBHH
alleTHJIeHA.

Ipumenenue t8epdoz0 Huxenesoeo kourakta (Jlykk, Xosaei-
KaMIl). DTOT cnocof MPHMEHHM TOJIBKO JJfisi mepepaboTku 6osbminx
KOJIHYECTB, BRICIIMX TPHANKHJIAJIOMUHHEBHX cOeAuHeHuil. Crosimas
BepPTHKaJbHO, oforpeBaeMasi H pacCUMTaHHasi HAa BHICOKOE NaBJe-
HHe cTaJbHag TpvGa (IMHHOH 3 M H BHYTPEHHUM JMaMeTpOM 5 <M

Cuntes n-0iepuros ¢ NpAMOL Hensto U3 3TuAeHA 239

3alMo/MHEHA HHKeJb-TEM30BHIM KOHTAKTOM * pa3MepOM C KpYynHHe
ropolluHbl) cHaGxeHa NPHEMHHKOM, DaCCUMTaHHLIM Ha BHICOKOE
naBsenHe. Ll YMEHBIIEHHs! PACTEKaHHsI XKHJIKOCTH K BHyTpeHHek
[OBePXHOCTH TPYOHl TOYHO MOAOrHAHO 15 nMAHHOPHYECKUX, OTKPHI-
THIX CBEPXy H BODOHKOOGpDA3HO CYXKEHHBIX KHH3Y aJIiOMHHHEBbIX
BTYJIOK, CO/IePKAINX KaTajiH3aTop. U3z stoit TpyOH XOpOMIUM Lell-
TPOBGEKHLIM MaC/SHHIM HACOCOM 3BaKYHDYIOT B TEUCHHE 5 uyac. BO3-
JlyX ¥ 3aTeM HarpeBatoT Ha 950°. Tlocsie 3Toro anmapar BaTMocdepe
a30Ta OxJaxaaioT o 100°, HarHeTalT H3 3anacHO eMKOCTH STH-
sen zo 100 ar u momaloT HeGOJMBIIMM HACOCOM XHJIKHH BBICLIHH
TPHAJKUJIAIIOMUHHE CO CKOPOCTLIO OKOJIO 600 maluac. Temnepatypa
npueMHuka ~70°. Tak Kak npd OOBOJIBHO BEICOKOM TeMIlepaType,
HeoGXomuMoil /il paGOTHL ¢ TBEPAbIM KOHTAKTOM, OTMeHaeTCsl OUCHb
3aMeTHoe ofpasopanue a-OyTHIeHa u3 9THEHa, TO ClelyeT CJICAUTDH
3a NpaBHJILHOR LMPKYyJsilidell 3Tu/eHa. C noMOUILI0 BEHTHJS, yCTa-
HOBJNIEHHOrO Ha NPHEMHKKE, MPOLYKTHI PEaKiyH BHIrpYXKaioT, HPOC-
ceJqHpysi JiaBJeHHe STHJEHa [0 25—3 ar, BO BTODPOHl NPHEMHIK,
TaKKe PACCYMTaHHBI Ha [aBjieHHe H OXJaX/lAaeMBlii paccojioM A0
—18°, 3pech 6yTuaeH KOHIEHCHDYETCs M €r0 MOXHO BpPEMs OT Bpe-
MEHH OTBOLHTb. tHjeH, comepxaumii eme 9—10% Gyrunena,
Tenepb MOXHO 0es DHCKa IMApaBJMyecKoro ynapa (xoTOpHHA MOT
GHITb M3-3a BblIEJIeHHs KHUIKOro OyTHreHa B KOMnpeccope) NOoAa-
BaTh Ha TepByi0 CTyleHb MeMOpaHHOro KOMINpeccopa, BO BTOPYIO
cTyneHn KOTOPOro naGaBJsiioT STHJEH U3 CTaJIbHOTO 6anyona aJs
[ONOJIHEeHUsI M3PacX010BaHHOIO.

Vke fnocte OJHOKPATHOTO NMPOXOAa 4Yepe3 KOHTAKT COAEpKHMOe
[pHEMHFEKa COCTOMT H3 CMeCH a-ojJeduHa M TPHUITHJIAIOMHHHS.
B naHHOM cJyyae NepBHI MPOAYKT MOXKHO NMPOMYCTATDH Hepes anmna-
par BTODHYHO, TPH 3TOM LeJecoo6pasHo OTIEJHTbL NON BakyyMOM
(npu BO3MOXHO GoJsiee HH3KOH TeMmepaType) JETKOKHIAIIYIO 4acTh
oJieUHOB B oxnaxjaemuii npuemMudx. IIponykr, BHIXOISIILIUHA #3
peakTopa, HOJKeH OHTb HJIH GecluBeTHLIM MJHM xeatoBaThM. IIpH
pabote co cBexeil 3arpyskoil Karanusatopa NepBhle NOPUHH TPO-
JyKTa 4aCTO GHIBAIOT KOPWYHEBBIMH M COLEpKar GoJIbllIoe KOJIHYe-
CTBO KOJUIOWIA/ibHOro HuKejsi. Takde MPOOYKTHl He NMPUrOAHEL AJIst
nansHebimedt neperoHku. Jlns or6opa npOoGH! ¥ AJ1s1 H3BJIEUEHHUS TIPO-
JiyKTa M3 peakTOpa B CaMOi HMXKHell 4YaCTH NpHeMHHKa YCTPOeH
KpaH. PesysbTaThl OTILENJIEHHs oJiepuHa MOTyT GBITH JIErKO npoBe-
PEHbl ¢ OMOLIBIO KOJIHYECTBEHHOTO aJIKOroJIu3a npo6ut (cM. cTp. 130)
B KoMGuHaumu ¢ onpenenendem amoMuHHs (CeHs:Al=3: 1). Bos-
MOYKHO TaKiKe THTPOBarue HeGOJbIIOHN TIPOGHL yrJieBOAOPOLOB, MOTY-
YeHHBIX NpH ruAponnse 6pomoM. Kaxjasi cranus peakiuuu LIOCTPOHKH
COOTBETCTBYET MOC/Te IOJIHOTO BLITECHEHHs] 00pa30BaHWIO Onpeje-
JIeHHOTO uMcsia ABOHHLIX cBsisedt Ha 1 4. TIpH onbiTe MJIHTEJIBLHOCTEIO

* Ilpumensiica n_ponamn‘uﬁ Kara/H3arTop ,ILerycca, (DpaumpypT-Ha-Mal"me,
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165 uac. (B cpensem 15 yac. B cyTkH ¢ nepepbiBoM No 9 yac. u He-
IPEPHIBHEIM O§OFpCBOM peakropa) obpasyercsi 100 4 nponykTa pe-
aKUWH NOCTPOHKHM M3 TpunponunamoMuus ¢ 5,8% Al (t. e. B cpea-
HeM yucdlo yrieponebix aromoe 11). IlpopykTt sTofi peakuun [oJ-
roe BpeMs Hmeer 4,5—4,8 nBoHBIX cBsizell Ha | 4. BeludcienHoe
3HAUEHUE OOJIKHO NMpHOamxaThest K 5. [10406HOe OTKJOHEHHE 3aK0-
HOMEPHO, TaK KaK B NMPOAYKTaX JIOCTPOHKH MMeeTCsl TakKike OTHOCH-
TeNIbHO HU3KOMOJekyJsipHasi uacTh (Cs; Cy Cs), xotopas tepsercs
OpH noarotroBke npo6el. B onHOM W3 omnbiToB uepe3 8 uwac. cKOPOCTb
NMOJayH MPOLYKTa peakuwu OOCTPOHKM Oblia YyBeJHueHa BJBOE.
ITocsle 3Toro UMCJIO ABOUHEIX CBsI3eH TOTYAC ¥Ke CHHM3MJOCE mo 3,7
Ha 1 2. CnegopaTenwHo, npu ckopocTa nogaun 500—600 malzac
KaTaJu3aTop HCIOJB3YeTCss ONTHMAJBHO.

Uepes 130 uac. nmocie Hayaja ONbBITa €ro npepsaJu Ha 12 cyTok.
Ilpu BO306HOBJIERMH €ro OBUT MOJyUeH NPOAYKT, cojepxamuil 2,9
IBOMHBIX cBszedl Ha | 4. 3aTeM sta BesuuuHa OBICTPO nagania /0
1,7 uau 1,5, T. e. Katanuzatop ucromiasncs. Jlo cux nop He BHISICHeH
BONpOC, HACTYHaeT JIH HCTOLLEHHE KaTasiM3aTopa, €CnH  He
npepHBaTh ONBITa, W JIONTO JiM COAEPKHUT KaTanusarop Ho6aBKy
tdenunaneTtusena. Vimendo B 5ToM onbiTe (eHwjaleTuieH He pnofas-
JISLTK, NOTOMY HTO TBEpAbil HUKEJEBbIH KOHTAKT [10 CPABHEHHIO € KOJI-
JIOUaNBHBIM KaTaiuzaTopoMm Ge3 3Tolt [noOaBKu He OveHb 3(ex-
THUBEH, a aleTW/ieH XOTsS W NOBHILIaeT HalleXXHOCTh Npolecca HPH
KOJUIOHI2JIbHOM KaTaJu3aTope, HO 3aTO CHUKaeT ero 3(p(eKTHBHOCTb.

Ornenexue c-0neduHoB™ ¢ BO3BPATOM TPHAJKUNANOMHHHS

B pasnene npuBOAsiTCST HEKOTOpLie NPUMePH JiaGopaTOPHBIX
OMBITOB, KOTOPHIE MO3RBOJISIIOT YETKO MPEOCTABUTH Pa3/IMUHbIE CTafHH
pa3BuTU crnocoGa. K pewreHHi0o 0 OpPUMEHUMOCTH TOTO UJIH HHOIO
cnocofa MOIKHO NPUHTH TOJILKO B TOM CJlyyae, eCJIM HMMEKTCH pe-
3yJBTaTLl MHOTOYHCJEHHLIX OILITOB.

Ilepepaborka cmecy, colepicaryeli KOAAOuUOAABHLIL HUKeb
(Xoswigamn). 4,3 ke NPOLyKTa PeakUMH AOCTPOHKHM, NMONYYEHHOrO
H3s 1,4 ke TpusTHJIAJIOMUHUsI ¥ 2,9 K2 3TwjeHa, BCTPAXUBAIOT B aB-
ToKJMaBe npu 70° ¢ stuienoM npu 60 ar B mpucyrctBuM 150 ame Hu-
Kesasi (nogayueHHoro u3 750 me aueTujaueToHaTa HHMKens) 4 4 e
¢denunanerunena. Yepes 40 MUH. NOMJIOINEHMe 3THUJEeHa 3aKaHuH-
RAETCS H CONEPXKHMOE aBTOK/NaBa MOXHO BHIpPyXatb. [lonyueHo
50 ke mponykTa (BblUMCAeHO 5,3 K2); uacTb OyTHNeHa NOTepsiHa.

TeMHO-KOPUUHEBYIO KHAKOCTh NEPErOHSIIOT U3 CTEKJ/STHHON KOJIGH
¢ IUHPOKOH OTBOAHOM TpyOKOH B BLICOKOM BaKyyMe B 6OJbIION
oxnaxnenunlil 1o —80° npuemuuk. KoHeunas remnepatypa GaHu 85°.
TMonyyator 4,1 ke muctunnsita 1 u 0,8 ke (16%) ocratka I, conep-
xamero 6,7% ajioMuHHS, YTO COOTBETCTBYeT 255 2 TPUITHJIATIOMU-
Hust. Becupersbiit AHCTHINAT | MOXHO ¢ HeKOTOPHLIMH NPEAOCTOPOXK-~
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HOCTSIMM PA@3rOHsThH Nlaislle. EHauaje mpy NEPEroHKe Ha KOJOHKE
Burps BbicoToio 50 ca npu TeMmepatype KHICHHSA 90° u naBJeHUH
12 mm pr. cT. OTroHsieTcss 2,32 Ke OUCTHIIIATA 11. Dra dpaxkuus
NpAKTHUeCKd He COJEPKUT aNIOMUHAS W MPH nocJenyolllell nepe-
ronKe Gsiaropapsi xopouiell HacaJOuHOH KOJIOHKe MOMKeT OHITB YEeTKO
asjesieHa Ha caeqylomie NpoaykTe: 770 & rekceHa-1 (1. kum. 63°,
n = 1,3872), 1000 & okteHa-1 (1. kun. 122°, nZ= 1,4088), 490 e
neneHa-1 (r. kun. 172°, n) = 1,4220) u 50 2 popeuena-1.ITpu nepe-
ronke nosyuaetcs 1,7 ke octatka II, KOTOPbIH COAEPXKHT 15,2%
ANIOMHHHS, YTO COOTBETCTBYeT 65Y TPHITHJIAMOMHHHSL Cunenosa-
tenbHo, B ocTaTke 11 comepxurcs 1050 2 TpuSTHIAIOMUHHA (unu
SKBUBAIEHTIIOE KOJIMTECTBO LPYIOro aNiOMMHMHTpHAJIKHIIA), T. €.
scero Haineno 1,305 k2 TpUSTHAANIOMHHHsSI BMECTO 3alpyreH-
ueix 1,4 ke

B peayaeTaTe allKoroJjiusa npo6e octarka 11 monyuero 70% xo-
HUecTBA 3Talla, COOTBETCTBYIOLIETO COJIEPKAHHIO TPHUATHJIAIIOMH-
nust. TakuM o6pasoM, He Bech aliOMHHHH, umetomMiics B ocratke 11,
BXOJUT B COCTaB 'I‘pPISTPUIaJI}OMI/IHHH. 3ToT ONBIT INOKa3kiBaeT, UTO
JldeT NeperoHKa ¢ HOPMajLHLIMM BCIOMOraTeJbHLIMH CPefCTBaMA.

O6paGoTka CMECH, He copepKameli HUKEIst

Otdenenue npu NOMOWLU KOMRAEKCA C UEAOYHbIM ¢propudon
(Jlyxx). dror cnocob paspaGoran [isi pasjejeHus CMECH oneputa
C TPHSTWJIANIOMHHMEM, KOTOpasi [IOJydaeTcsi Ha TBEPIOM HUKEJIEBOM
kouTakTe. Croco6 TOUHO TaK Ke NMPHMEHMM H JIsi JMCTHILIATA I ua
npeAbAyllero onbita. B mepBbIX OnMbITax OblIM TIONBITKH BBUIEJIHTE
TPHSTHJIAJIOMHHUI IIyTeM paslenenusl CJOEB KOMIJIEKCa 1:2 u oge-
¢una. Okaszasiock, 4HTO nogobHoe pa3feJieHHe MOXKHO TNIPOBECTH
tonbko misi kommuekca NaF - 2A1(CgHs)s, xunkoro npH HU3KOi
temnepatype. Husnme onedunbt (6bl1 HCnbiTaH a-TEKCEH) CMeLlH-
BAIOTCS C KOMILIEKCOM MOUTH HeorpaHHueHHo. I'eKcaH W NEHTaH He
CMELIMBAIOTCS, O/HAKO OHM PacTBOPSIOT 3HAUHTENbHOe KOJHUECTBO
kommtekca 1: 2. OrpasdueHHO WJH [a)e COBceM He CMEMIMBAETCH
¢ koMiJiexcoM jnofiened. Ilocne no6aBKu AOCTATOUHOrO KOJIMUECTBA.
leHTaHa NPAKTHUECKH BCe OJIe(pMHBL MEpexoisTt B YIJ1€BOLOPOJHbIH
cnofl. OIHAKO OCTalolmasics PacTBOPEHHOH B NEHTaHe KOMILIEKCHad
conn OueHn MelmaeT. Kpome Toro, o6pal0TKa NeHTanoM CBA3aHa
¢ pagmom tpyaHocredl. IlosToMy Gl MpOBELEH cAeAYIONHH ONbIT:
970 ma DpOAYKTa PeaKUuWH BEITECHEHHMs], He COMEPHKALIEro HUKE,
w 0,0539 2 Al/ma (1. e. Bcero 61,5 2 A1(C;Hs)s) npu nepememnBa-
Huu HarpeBasu Ha 80—90° B TeueHue 1 yaca ¢ 87 2 (2 ¢ usbHTKA)
kommutekca 1 : 1, NaF « Al(CgHs)s. XoTs mHaGmonaercs pacc/OeHHe,
OJIHAKO BEPXHHI CJIOH CONePKHT 0,0174 2 Al/ua. B cBsizn ¢ 3THM
HelocPEACTBEHHO BCIO CMECH NEPeroHsiioT NpH 50—60° (5 mm pT. CT.)
B Gane. IIpu 5TOM Moryt OBITh BbJEJ/ieHH OY€Hb YHCTHIC HUILIAC

16 3ak. 2658.
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osiepunsl. IlpH moBblleHHH TemnepaTypn! Gauu mo 80—85° u npo-
JIOJI3EHUN NeperoHky B Bakyyme npd 10-3 mm pr. cr. (Temneparypa
B napax 47—50°) Bce-Taku nosyyaercss NUCTHJJIAT, KOTOPHIH OUeHb
HEYCTOHUUB Ha Bo3nyXe H comepxut 0,0297 2 Al/ma, T. e. okoJo
159% tpusTunamomuuns. CrnejgopatenbHo, koMmmaeke |:2 ¢ ¢ropu-
CTHIM HaTpueM He obsnafaeT HeoOXOOMMOH TepMHUYeCKOH ycToHuH-
BOCThIO.

Jlyummmii  pesyaptar OblT JOCTHTHYT B CJAEAYIOLIEM OMNBITE:
297 ms TPOAYKTA PeaklHH BLITECHEHHS, HE COMEPXKAlero HHKeNf,
c conepxxanueM 0,057 2 Al/ma, 7. e. Bcero 71,5 2 TpHSTHIAMIOMUHES,
Npy nNepeMelIHBAHMH HarpesawT B TeueHHe 1 yaca co 108 &
KF - Al1(CzHs)s. Toruac e Boinanaer komnnexc 1 : 2, KF - 2A1(CyHs);

B BHje TBepIbiX xyonbeB. OsebuHB OTroHAIOT noj BakyyMoM. Hs-

34 HAJHYHA TBEPJOil CONH OTTOHKY BELYT OYE€HbL OCTOPOXKHO H TONY-
YaT B KOHeuHoM cuere 176 ma (130 &) muerunasrta (npw 1078 mm
pT. cr. ¥ Temneparype Ganu mo 105°). IlpH npHHSITOH MIOTHOCTH
ucxojpHol xuakoctd 0,8 momxkHo ob6pasoBathes 166 2 oneduna.
Ecau npHHATH BO BHHMaHHe HeH30EeKHYI0 NpH H36paHHOH METogHKe
3KcmepHMeHTa MNOTePI0 YacTH rekceHa M GyTHJIEeHa, HMEIOLIMXCA
B HayaJie ONBITA, TO BLIXOJ OJIe(HHA, NPAKTHYECKH He COLEPIKALIEero
antoMuuns, coctasut noutd 80Y%. 10 MOKHO CYHTATHL BecbMa yio-
BJICTBOPUTE/LHEIM P€3yJIbTaToOM.

AnpanutHueckas touHas pasroHka 100 msa cmecu oneduHOB Crio-
MOILIbLIO KOJIOHKH € Bpallawpllefica JeHTO# jaer OGHYHYIO CTPOro
JIECTHUYHYIO KPHBYIO € TOJIHOCTbIO T[OPH3OHTAJbHBIMH CTYNEHAMH
npu TOYHOH TeMnepaType kKunenus a-onedHHOB oT Cg Ko Ci4 C mps-
MOl [enbl0 U YeTHBIM YHCJAOM YIJIePOLHBIX ATOMOB

Yuxcno yraepopHbHX aToMoB . . . . . 6 8 10 12 14
KoanuectBo oneduna, % . . . . . . 50 31,0 295 195 120

OctaTok OT MEepPeroHKH HarpepaloT [aJibllie B BHICOKOM BaKyyme
no 160—180° u nosyyawor 71 & IHCTHANATA C COJlepKAHHEM OPTaHU-
gyeckoro ajyoMuHus 21,49%, 1. e. 370 90%-BEI# TPHITHUIATIOMHHHIL,
10 KonuuecTBo coctapiusier 889 OT 3arpPyKEHHOTO TPHITHJIAJIOMH-
g, Ocratok BecoMm 121 2 conepmxHT Hapsgy ¢ kommyexcoMm 1:1
elle HEKOTOpOe KOJHYeCTBO TPHSTHJNANIOMHHHS H BBICIIHX OJedu-
HOB.

Moayuenne x-onepnuoB ¢ MpHuMeHeHHeM coeaMHenHi THna R,AIX
KaK BCIIOMOTAaTe/JbHOr0 CpeicTBa

ITOT Mpouecc ABJIAETCA JHIIb COYETAHHeM pajia CTanuH, U3 Ko«
TOPHIX Kaxlas B OTAEJbHOCTH YyKe INpefBapHTeNbHO ONHCAHA.
B cBaA3M ¢ 3tMM nogpoGHoe onuCaHHe 37eCh H3JWIIHe HJIH (Mo-
CKONbKY peub Oyaer HAOTH 00 ONBITAX, NPOBeleHHbX B OOJBILUX
Maciitabax) 3710 HenecoobpasHee OblIO OB cAesath B IPYTOM MecTe,
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ENHHCTBEHHO OTJIMUHOH cTajneli B KOMOMHHDOBAHHOM cnoco6e
ABJISETCS pasjieieliie TPHAJKUIANIOMHHHS U OJedHHa. Pe3yabraThl
NPOBEJIEHHBIX HCCJIEJ0BAHMI MOMXKHO IPOJEMOHCTPHPOBATH HA HEKO-
TOpLIX nipuMepax. OnbiThl bl MPOBeJeHbl HA NMPONYKTAX PEAKUHH
JOCTPOHKH, TOJYYEHHBIX H3 TPUNPONHJIANIOMUHHS HENpEPHBHLIM
cnocoboM, onmcaHHbiM Ha cTp. 186. CpenHee YHCJIO YIJIEPOAHBIX
atoMoB 9,5, T. e. comepKaHHe aJIOMHHHSI COCTABJAIO 6,3%.

Pasneneine NpH TOMOIIH A/NKOKCH- HJIH APHUJOKCHCOEIHHEHMH

Buauane MPOAYKT peakuud LOCTPOMKH TpeBpamarT (CTp. 197)
B CMech 0-0/7e(HHOB M TPHITHJANIOMHHHS, CONEPKALIYI0 HHKEJb.
3aTeM B HCXOJHYIO CMeCh, Pa3fieleHHYI0 Ha pAa npoOb, OCTOPOKHO
106aBasiioT TouHo 1 Mosib H-GyTaHONa, 2-3THJTEKCaHONa, theHona n
QCUMM-O-KCHICHONIA, cUMTas Ha cojepianue amioMuuusi. Ilpu 3ToM
BBUIE/ISIETCS 9TaH | Y3 cBsizeil Tepsiercst. Dtolt notepu ceaselt Al—C
MOMKHO M36eaTh, €CH TPOROJHUTL NpeBpallenne ¢ 'fs MOJA aJKo-
ronsTa adioMHHES ((eHoasTa), HE COMEPXKAILEro CmHpTA. YxasaH-
HBli Coco6 HCTOMbL3YIOT B 0COObIX cayuasx. Koneuno, 310 ynpouie-
HEE ONbITA NPUMEHHMO TOJIBKO TOC/ie PeaKUHH BEITECHEHHS, Tak Kak
B NPOTHBHOM CJlyuae ToJyuaeMbie OJie(HHBl COAEPKATIH 6kl 1IpH-
mech 0,5 Mojs cooTBeTcTByOLlero napadusa. :

3atem kaxkabie 1000 M4 noayueHHOH peaKUHOHHOH CMeCH nepe-
FOHSIOT HA HACAJOYHON KOJOHKe BHICOTOIO 75 ¢m (Hacajxa BbINoOJ-
HeHa M3 OTPE3KOB TNPOBOJOUHOH CNHpAJH pasMepaMu 4X 4 mu
V2A), uro coorserctyer npuGnusmtentHo 40 Tapenkam. ITe-
pEeroHka TMpPOBOAMTCH INPH COOTHOLUEHHH (hyerMa: orbop 40:1
B NIEpeXOHOM cOCTOSIHRA H 5 : 1 mpH oT6ope nyxHOH (ppakuun. Oune-
¢uHBl C TeMIepaTypoll KHIEHHH 150° neperoHsIOT NpH aTtMocep-
HOM nAaBRJeHMH. 3aTeM meperonsor ojepunbl npu 10 mm pr. cT.
710 TeMNepaTyphbl KUIIeHUA 100° u, naxonew, nipu 0,8 mm pr. c1. [na
Ka){IOro M3 3THX TPeX csiyuaeB Temnepatypa Gauu Gbia paBHa
cootsercTBenHo 180, 140 u 180°. Besi neperonka gaet 0GbIYHYIO CTY-
NeHUaTyro KPHBYIO, aHAJOTHUHYI0 KPUBOH, H300paXKeHHO# Ha PHC. 1.
HuxeyKa3aHnHble KOJNHUECTBAa COOTBETCTBYIOFRY4aCTKAM OT CEPENHHBL
OJIHOTO HO CEPEeJIMHEl Ipyroro NepexojHOro y4actka Ha KPHBOH TeM-
nepatyp kunenus. ITpu 3Tom ¢pakuuu onepHHOB C HEUETHBIM YHC-
7ioM yreponHbix atomoB oT Cz o Ciz Aa10T NJIOMIAJKH, OT paHHueH-
HEle OTPe3KaMU KPHBOH TeMIlepaTyp KuMeHusi GPaxiuii ¢ HedeTHbIM
YHCJIOM YIJICPOHBIX ATOMOB, YTO COOTBETCTBYET OT2/3 1O 8/, o6utero
KoauuecTBa mMcTuanATa. Opakuuu ojedHHOB ¢ YMeTHBIM YHCJIOM
YINIePOIHBLIX aTOMOB H HEYeTHbIM, HauuHas ¢ Cis, UMeIoT S-o6paszHoe
Cria)HBaHHe Ha TEPexXOfHbIX YYacTKax MEXIy COCeLHHMH ¢pak-
HHSAMH.

16*
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Onolr ¢ 6yrarosom

Yucsno yraepoanbx
atomoB . . . . 54+6 7 8 9 10 11 12 13 14 15
KonnuectBo one-
¢dusa, 2 . . . 155 80 25 115 27,5 925 1002 506

a Conepwanve C,JH,0A1(C,IL), § 2. 6 Conepaanne C,H,0Al (C,H;); 10 2. Bo BCER oCTaab-
HBIX CAYHasX OHO PABHO HYJIO, ”

Temneparypa xunewus ¢pakudu C YHCJAOM YrJIePOAHBHIX ATOMOB
Cis 90° npu 0,8 mm p1. c1. Oua ycranasauBaercs cpasy nocijie OGbICT-
poro nogeeMa Ha 100° U 3arem ocraercs NOCTOSHHOH NPH OTTOHKe
Gosiee ueMm 225 ma. CojmepikaHue aJIOMHHHs OLICTPO NMOBHINAETCA H
nocturaer L7%, u9to cooTBeTcTBYET GYTOKCHAHITHIAMIOMHHHIO.
OcTaTox mociie neperoHky cocrapasier 60 ma U comepxut 3,7% Al

Onoir ¢ 2-aruneexcanosom. Tlpu JefictBME  2-3THNrekcaHosa
OTTOHKAa OJIe()HHOB C YHCJIOM YrjepoAHHIX aTOMOB HHke Ci5 HAeT
TaK e, KaK NpH JelcTBHH GyTaHosa, OHAKO BHIEJNAETCH elle 3Ha-
uyhtTenbHoe KonudecTso oneduHa ¢ Cyr. INpaena, Gpakuus colepiKHT
ye 2,4% Al 1. e. 18% antoMuHHeBoro coeauHenus. OcTaToK OT
neperoikn (260 ma) comepxur 12,89 Al, uto cocraBasier 979%, cun-
tast Ha CgH7OAI(CsHs)o.

Onvir ¢ penosom. Pesynbrar 3TOro onbita XymKe, YeM pe3yJib-
tathl npeawnyliux. OkasbiBaercsi, 4TO (PeHOKCHAMITHJIATIOMHHUEH
B He3HAYMTEJbLHOH CTelleHH meperoHsieTcss yxe ¢ ogehuHaMu
Cis—Cis. Ilo sT0ii npuunHe JpaJjibHelilllMe ONBITH TPOBOJHJHCE
C QcUMM-O-KCUJIEHOJIOM, Pe3yJbTaThl KOTOPHIX MPHBeJeHbl Ha pHC. |
(cMm. cTp. 226).

B 1ByX nocnenHHX ONBITaX OCTATKH NOCJe NEPErOHKH CONEpPHKaH
90—95 unm 839% apHICKCHANSTHJIANIOMHHHUEBBIX COEHHEHHI O1
OXHAAEMOTr0 CONepIKaHHA a/MOMHHHA. [IpH ONbLITAX C 3THIreKCaHO-
JIOM TIOJIY4ACTCH NPOAYKT 34JAHIONO COCTABa, YO BO BPeMs mepe-
rOHKH AapUJIOKCHCOCIUHCHHII HMEIOT MEeCTO, OYEBHIHO, NOGOUHBIE
peaknud apOMAaTHUECKOrO OCTATKA C OJe(HHOM (aJKHJIHpOBAaHHE).
B sToM cnyuae pmnsi ycrpaHeHHst OGOYHBIX peakuMil tenecoo6pasHo
BHayasje NyTeM OLICTPOH NEPEroHKH OTIENUTh OJNedHH OT OCHOBHOH
gactd ArOAI(CzHs)2 1 TonbKO TOrAa MPOBOAUTE HONOJHHTEJBHYIO
TLLATENBHYIO TeperoHKy. Paszjienenus peakuHMOHHOH CMeCH pasroH-
KOH B TeueHue AJIUTENBHOrO BpeMeHH He0OXOnMMO H36erarnb.

Monytenne a-oJedHHOB C NOMOWBI0 JHAJKHIaJlOMHHuiixAOpHRA

3pech NpUBOAHTCH ONBIT CO CMeEChIO, cocTosAlell Ha 809 u3s nu-
sTUNANIOMEHEEXJOpHAa U Ha 209% u3 TpustHaamoMmuHufa. CocTap
CMecH COOTBEICTBYeT NMPOAYKTY, NOJYYeHHOMY NPH TePEroHKe AHa-
KUNagioMHHAixopuaa ¢ 1 Monem G6pomuctoro Kanus (cp. c1p. 229),
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1080 2 Takoil cMecH, cogepxaieli 23,3% xaopa H 16,79% opra-
HUYECKOTO NPOU3BOJIHONO AJIOMHHHS (THTPOBaHUe KHCJIOTOH TpOHM3-
BONHUTCH TOCJe THAPOJH3a H noGaBKH (HTOPHCTOrO HATpHs), 3arpy-
JKAI0T B ABTOKJAB ¢ MarHuTHO# Memasnkoit. Ilpu 105—116° u napse-
uuu sTHIeHa 100—110 a7 B Teuenue 12 uac. o6pasyercst 3070 2 npo-
aykros peakuul (alCqHs : CoHy = 1:3,6).

AHaJu3 MeTOHOM HH(pPAKpacHOB CHEeKTPOCKONMH TNokasal, HTo
comepxKatHe o-onepHHa B peaxiuonHo#i cMecH 0,5 Monvbfa, a
a-passerBiIeHHbIX onedunos 0,1 moae/a. TIpH marpeBaHHH NOJK Ba-
KYyyMoM oTroHsieTcs 5% JeTyuero oneduna.

IMocsie 3TOro MPOBOAAT MO METOIMKE, onucaHHOB Ha crp. 196,
npu 80—90° peaknuio BHITECHEHHS, JJIs koropo# Gepyt 1385 2 npo-
ayxra. KaraausaTop nosy4aiorT OTAETbHO H3 2,2 2 aperpJianeToHaTa
nHKeJs, cycnenanposanHoro B 10 m rekcana u 10 ma TPHSTHIAMO-
MUHUS. Bec BcaeacTBHe TMOrJOLIEHHS STHJIEHA YBeJHuuBaercs JO
1690 2 (Buiumcieno 1640 2). Ha ocnoBaHMH J@HHBIX aHANH3a NPO-
JyKTa PeakuuM IOCTPOHKH PacCyuTaHo, YTO B CMECH JOJIKHO HAXO-
nutben 6,2 sxs ceszelt Al—C B dopme AlRCl 2,85 sxs B (hopmMe
AlRs. TakuMm o6pa3oM, AJfl «[e€3aKTUBHPOBAHHS» AlIR3 Tpebyetcs
murnmMyM 0,95 Moas (120 2) sTHAATIOMUHHEAKXIOPHAA. OCTopOoKHO
no6asasior 130 2 CoHsAICL,, npn sToM cMech Harpesaercsl U Bhije-
JNsieTcsl HEKOTOpoe KOJHYECTBO rasa (6ytuncua). B stom ciyvae
JIe3aKTHRHPOBAHHE XJOPHCTHIM a/IOMHHHEM HEBOSMOKHO, TaK KaK
570 MOXET OTPHUATEJLHO CKasaTkCsl MPH 3arpyske ofiedpuHa. Xao-
pHCTHIL AMIOMHHHH MOXKHO OBLIO 6Ll HCINOJIb30BATH NPH peaklnu
BLITeCHEHHs!, OMIAKO TOrNA B CMECH [OJIKEH OCTABAThCHA €llle HeKO-
Tophiii nponeHT AlRs U Nocjie peakuuH BHITECHEHHS OCTATOK Heob-
XOJHMMO JIe3aKTHBHPORATh STHIAJIOMUHAAINXIOpUAOM. Tlpn nomsom
HMKJe peaknuil cHHTe3a a-onepHuHOB (cp. CTP. 228) 3Ta HeoOxOOM-
MOCTL OTNajaer, Tak Kak HMeeTcs B HaJIUYHH KJAIC,HsClg] xax
NPORYKT paciiernieHus K[A1(CsHs) Xl

3aTeM MONYUEHHYIO CMeCh INepeMElIMBAKT B TeueHHe 4 wac.
npu 50° ¢ 390 2 xopollo BLICYLIEHHOTO NopoMKooOpaSHOro XJAOpUia
KaJus, MPH 3TOM COJb TEPEXOAMT B pacTBOp M obpasyercs npa
KuAKuX cjiosl. CocTaB Cjiosi B PasiHYHEIX ONbITax He GEUI MOCTOAH-
upiM, Caiofi osepuna comepxut 1,5—3 me xnopa, a Takme 3—6 me
HEMOCPEe/ICTBEHHO THTPYEMOro AaJIOMHHHs, YTO 00bsiCcHAETCs, Bepo-
ATHO, HE3HAYHTENbHBIM OXuC/enreM. Eciu 3KcTparnpoBaTh HUMKHHE
cniofi 6€3 JOCTYNa BO3MyXa NEpPerHaHHbM OJePHHOM, TO B pe3yib-
tate nosyuaor B | ma cios onedpuna 1 me Al n 0,5 me Cl. Ecim
3aMEHHTb XJIOPHCTHIl KaJuii GPOMHCTEIM, TO MOXHO TOJYUHTb 2 M2
Al u 0,8 m2 Cl B 1 M2 oneduHOBOTO CJIOA.

Husxuuii cioit (B onuite ¢ KC1) copepxur 8,6—8,8% opranuye-
ckoro amoMuuus u 35,5—369% Cl. Bouncneno ans K[AL(CoHs)2Cls):
9,2% Al u 36,3% CL
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Docipofixa komnaescuofi conn KBr - Al(CyHg)oCl (pasnioxenHe KoMnJekca
B MPOAYKTAX PEAKUHH HOCTPOIKH)

1400 & (5,85 moms) KBr- Al(CyHs)oCl, skuaxoro NpH KOMHAaT-
HOIi TeMIiepatype, NONY4EHHOrO MyTeM NJHTENLHOTO NepeMelHBaHHs
KoMTnoHeHTOB npu 50—100°, cmemmpaior ¢ 140 2 (1,23 mons) TpH-
STHJIAJIIOMUHHA H HAarPeBalOT B aBTOKJaBe, paboTaioLieM NpH BCTPA-
XHBAHUM, C 3THJIEHOM NpH naeneHun 80—85 ar. IlorJomenue 3TH-
Jiena HauuHaercs npu 143—145°, Temnepatypa GHCTPO NOBHIILAeTCs
no 158°. 3a cuer BHIKJIIOUEHHSI OGOrpeBa ee CeayeT NOAAEpPKUBATD
B npenenax 147—154°. B Tteuewde 1 vaca ToOrJomaercst OKQJO
400 2 sTunena (p3BelIHBaHMe €MKOCTH C STHJIeHoM). B Teuenue
4,5 yaca npnBec O6LIEro KOMMUECTBA COCTABHA 1,6 Ke.

3arpy:KeHHble  aNIOMUHHHOPraHHUeCKHe COENUHEHHs cosiep-
manu Beero 15,39 sxs CoHsal. MUmu 6buto norsoweno 57,3 mods
stunena (al:CyHs =1:3,7). B arroxknaBe pmnagaer OGHIbHBIL
ocafiok GPOMHCTOrO KaJHs, ¢ KOTOPOTo 6e3 JOCTYNa BO3AYXa MOXHO
cautk Gonbliylo wactk wuAakoctd. Ilpw stom moayuaercs 2375 e
NponyKTa peakuud HocTpoikd. Ha ocHoBauuM cyMMBl BecOEB BEe-
JeHHBIX npoayktoe (6e3 KBr) sbluucneno 2300 . YKupkocts co-
nepxut 6,4% Al B Bune opranmueckoro npowssonnoro Al (Bbiumc-
Jeno 6,0%), 2,17% Br, 9,59% Cl. Otciona BHYNCIEHO COOTHOLLIEHHE
rajoren : alR = 1 :2,3. B ucxonuoii cmecu coornomenue (6es KBr,
HO C yueTOM NOGaBKHM K TPHITHIAMIOMHHHIO) OBIO paBHo 1: 2,63,

Ongir sicHo nokasal, 4To peakuHsi IOCTPONKH, KaTaNH3HpyeMast
TPHAJKHJIAJIOMIHHEM, BO3MOKHA TAKKe M ¢ KOMIIEKCOM, 3 TaKiKe
UTO BBHICIIME AHAJKHJIAJIOMHHHHraJOTeHHAb He JAI0T KOMILJIEKCOB
¢ KBr. (ITocne BriTecHenus stuieHoM KBTI BHOBb MOJHOCTBIO nepe-
XOJHT B PACTBOP ¢ 06pasoBaHKEM OTLENBHOIO cJI08.)
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Fnasa XIII

BOITPOCHI PACITPEIEJ/IEHHSA
[MPOZIYKTOB PEAKLIMH 10 AJIMHE LIEITN
[P CTYIIEHUATOM
METAJIJIOPTAHUYECKOM CHUHTE3E

Beccnay T

Wesslau H., Lieb. Ann. Chem., 629, Ne 1—3, 198—206, 1960

B HacToseli cTaThe NOKAa3aHO, KAK NPH PEAKUMK JOCTPOHKH paccqmu::u;:
pacrpe/ieieHHe NPOJYKTOB PeaKlUHH Mo JJHEe ymeaouoponﬂo: ﬁegnm;ll::cac I
HeHuH, noaydeHnblx o cmocoGy Iluriepa npu pasiMuHOM TedeHH I ;:l o etion

1. Korla npoT€KaeT TOJNBKO peaKius HOCTPONKM, @ Tax)ge ]:l Jneatnon
mEycTajuiiRoM cuiiTese a-oneMHOB, KOMJ@ PEaKiHs NOCTPOHKH

enyiT 33 JPYrom. )
“ 11%" B glc)g"{ae YHCTO KATANMTHUECKOro NpPOTEKAHHS CHHTe3a a-oJieduHos,

i €HHA HJYT OLHOBPEMEHHO.
T. €. peakuM{ JOCTPOHKH ¥ BHTECH )
3.pB peajbHOM Ciiyyae COBMEIIEHHS JIBYX NpeRBIAyItnX NpOIEeccoB.

B ra. VII u X naksoro c6opuuka (cM. CTp. 70 u 151) Llurnep K;
C COTPYAHHKaMH TOKAa3aW, 4TO MpH AEHCTBHM STHJEHA Ha ajio-
MUHHATPHAJIKHIL BO3MOXKHB! CJIeyIONHe PeaKuuu.

A. Peaxuus HOCTpOHKH HJM POCTa LETH

M—R 4 C,H, —> M—CH,—R. )

M — 3zeck BMecTo ynoTpeGasiemoro Lluriepom al, Tak Kak B :-;Tlgu
pa6oTe paccMaTpPUBAIOTCS OCHOBHbIE npoGJieMbl 11O pacnpe,ue.neOTe(j
YIJIeBOJIOPOJIHOH LIeNH ONHOTO THNA PEAKUHH, KOTOPhle MOTyT np o
KaTb He TONBKO € aJlOMHHUAOPraHuuecKHME COCNUHEHHSMH ;
Korzia e B faHHOfi paGoTe Aal0TcA ToUHble YKa3aHUA O XOA€ peak
1wy, uMeercs B Buay cucreMa AlRa/Colls.

B. Peakuust BHITeCHeHHS

M—C,H,—R 4 C,H, —» M—C;H;+ CH;=CH—R. ®

3ro ypaBHeHHe MOXKHO Gbulo Obl MPHHHMATL KaK paBHOBeCHe,
Ho. B CBSis3H C TeM, YTO KOHCTaHTa pPAaBHOBECHst HMEET BeJHYHHY
,
oxkoyio 40 M THNEH BBOAMTCE B M30BITKE, TPAKTHUECKH PeaKIHd

HIET B YKa3aHHOM HalpaBjicHAY,
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B. Haxonen, peakuus (1) Moxer uatu ¢ oneduHamn, o6pasyro-
LIMMHECA N0 peaKuud (2):
M—R 4 CHy=CH—R —» M—CH,—CH—R. ®)
!
R

Peakuust (1) nporexaer GumonekynspHo. Ee Koucranra ckopo-
ctu ky. Peakuus (2) nporekaer MOHOMOJIEKYNSPHO, Tak KaK OHa
COCTOHUT H3 CJIeAYIOLIHX cTaauii:

M—C,H,—R —» M—H - CH,=CH—R, (2a) (nu3kas ckopocTh)

M—H+ CH, —» M—C,H,. (26) (oueHb BHICOKa# CKOPOCTB)

Peakuns (2a) npepacrasisier co6ofi OGPLIB LeNH MOJEKYJIH,
noJiydeHHOR B pesyJbrare peakuuu (1), u ee nocTosiHHAS CKOPOCTH
o6Go3nauaercs Kak R,. ¥YpaBHeHHe (26) o3HauaeT 3apokneHHue Lenu
C MOCTOSIHHOM CKOPOCTBIO Bj.

Peakuus (3) Taxk XKe, Kak u o6paTHas peakuus (2), NpaKTH-
yeCKH MoOxeT OblTh NpeKpallleHa, ecnH paboTtath ¢ GOJbITMM H36GLIT-
KOM 3THJIeHA (peakKUud 2 ¥ 3 NOKa3aHH! JIHIb [Js1 AJIOMHHHETpPH-
AJNKHJIOB, T. €. 35eck M = al = Al/3).

UTo6bl nepefiTH HernocpeNCTBEHHO K BONPOCY O pacrpefeseHuH
no JJHHe UeNH NPOAYKTOB peaKuuH, cjellyer HMeTh B BHAY CJEAYIO-
Liee: 1) KOHCTaHTa CKOpPOCTH peaKN#u pOCTa He 3ABMCHT OT AJIMHBI
LCMH PacTyLLero H-aJKuJbHOro pajpHkana; 2) js MHOTOBAaNeHTHBIX
MeTaJJIOB, HapUMepP aJIOMMHHS, CKODOCTh PeakUHH /M BCEeX CBfl-
3efl OlHHAKOBA. )

B npotuBOnonoxuocTh BTOPOH nepBasi NpeanochliKa CTPOro He
BhINoJHAeTcst. [lo mpHumHaM, nojipoOGHO H3JMOMKeHHbIM Ha cTp. 162,
B nannoM cayuae Al(CHs)s cienyer pacemMaTpHBaTh Kak HCKJIOue-
HHMe, H IIO3TOMy OH He MNpuHHMaeTcsd B pacyeT, OnHako Liurmep
¢ cOTpyAHHKaMH (cp. ctp. 156) mpemnonaraiot, 4To eciM HCXONHTh
u3 alCyHs, To ckopocTh peaklldii Ha nepeoi cTagny [OCTPOHKH, KAK
IpAaBHJIO, HECKOJNBKO HHXKC, YeM HA NOCJAEAYIOLIUX. ITO OTKJIOHEHHE
OT YCJIOBHSl DABHO3HAYHOCTH BCexX cBaseil M—C nactonbko HesHa-
YHTEJBHO, YTO B AAHHOM CJydae HM MOKHO npeHebpeub,

Huxe GynyT paccMOTpeHBl TOJNBKO CJELYIOIIHE CJyUau:

a) Bpems peakuuu HOMKHO OBITH HACTOJLKO MaJio, YTO Peak-
1uH (2a), npueoasimieii K oOpLIBY LieNH, NPAaKTHYCCKH HE NPOHCXO-
JT, T. €,

1
I K T, e tp — BpeMS peaKuuH.

MOKHO NpPeANoNOKUTE, YTO BEPOATHOCTH PEAKIHH C 3THJEHOM,
npuBoffAuiell K YAJHHEHHIO LENH, OJHMHAKOBA [ BCceX CBfA3el
M—R. Ha ocuoeanun pannux pabor [2] MoxHO mnokasaTh, Ha-
CKOJILKO BEJIHKA BEPOSITHOCTbL TOFO, UTO BO BpeMs ONLITA y fipous-
BOJILHO B3ATOH cBA3M M-—R npucoefiuHeHHe ITHJICHA HMEJQ MeCTO
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—_—

p pas. Ora peposTHocTh Graroaaps GONBILOMY KOJUYECTBY MOJe-
KyJl paBHA MOJISIPHOH Jioe aJKHJBHBIX Pajukasos, K KOTOpLIM MpH-
COCNMHSIETCH P MOJIEKYJ 3TUNeHa:

p.e—N

nr-e . (4)

p!

370 ypaBHeHHe H3BeCTHO B CTATHCTHKE KaK pacnpe;_[enennlizI Hya;
cona [3]. X, o3HayacT MOJAPHYIO AOJIO rpymn M—(C,Hi), —R
g cMecu cpemnero cocraBa M— (CeHs),—R, rme n— UYHCJO MOJEH
3THJCHA, KOTOpPOe B CpeIHEM

.X'p=

pearnpyer ¢ 1 momem M—R 3
(p— Bcerna  Lejoe  UYHCJO, §
n— moxker HMMCTH Jo6oe S \° 20}
LpoGHOE ~ 3HaueHHe). 310 %"g N\
ypapHenue mpome Bcero pe- s% | / \
ath pPeKypPCHBHO: oL
Xg=e—" (B3ATO M3 TAOIHLB), ’% g 0
St
=2 x Xy = Xy §°" \
1 2 3
xp= Ty g / n m
, § IS
Jaunble AJst NOCTPOEHUSA e
KPUBHX, TNPHBENEHHBIX  Ha Yuono amamos C

pHC. 1—.? M B TaGnmue, npa- Puc. 1. PaccuurasHoe paclnpeneienne
BEJCHHOH Ha CTp. 156, & pa- N0 INMHE LEenW NPOAYKTOB peakiuuH Jio=
gore Llurnepa u cOTpYIHHKOB, crpoiikn Al (CsHyz)s sTHIEHOM.

ObiJH BBIYHMCICHH HMEHHO Ta- 1 — pacnipefienerte M0 LAMHE LU PAIHKAI0D al - R

© HeueTHbIM HMCIOM YrAEPORHHWX aTomos; [T — pac-
KHM_cniocoGom. fnpeleaeHHe N0 AAKHE LEly pnukason af - R cyer-

- =40 n
o B i o st i o2
HUA nyaCCOHB [3] ONHCBIBAIOT- ¢hMHOB TPR AAMTEAbHOM BPEMEHH peaknuy B Cra-
cs pacnpeﬂenennﬂ O [JIHHE  LWOHAPHOM COCTOSHHH [vpapnenne (12)] c f='/ss
ueny BO BCEX cayuasX, B KO-
TOpHLIX 06pa3oBaHie NOJIHMEPOB NMPOHCXOAWT N0 OAHOMY H Tgmy xe
THNY peakuMH, T. €. BO BCeX Ciyyasx MNOJHMepU3AlHH 9&9), 06-
pHIBa [eNH, eCJH BCe LeNH HAUYMHAIOT pacTy o HOBpeMeHHO. DJIopH
[2] ucnosbsyer, HanpuMep, ypaBHEHHE (4) B cnyuae noJMepH3a-
INH OKHCH STHJEH3, HauHHalolledcs B MNPHCYTCTBHH He6O0BILOrO
KOJMyecTBa cnHpTa. TOYHO Tak JKe OHO MOMeT ObITh NpHMEHEHO
AJis mpollecca TNOJUMepH3allid CTHpoJia C TOMOLIBIO HadTanuHHa-
tpus [4, B
Torna, KOrja HMEIOTCSI He OJIHrOMephHl, KaK B pacCMaTpHBaeMOM
c/ydae, @ BBICOKOTIONHMEPHHIE COCLMHEHNs, uesiecoobpasHee TpH-
MEHsITh JJI5 ONHCAHHSI pacrnpefiesleHHs] HeCKOJLKO HHOe YPaBHCHHE,
He Baapasch B NOAPOGHOCTH, 3J€Ch CJCHyeT TOJMBKO HaNOMHHTD,
yro (opmysna IlyaccoHa — npefebHbK cayuali Tak HasbIBAEMOH
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npo6nembl Bepnysnu, BolBenelHol nna Manwix 3uauenud n [3]. Jas
6onbnx :a“naqeﬂnﬁ n, T. €. MJIst BCeX HCTHHHBIX BHICOKOMOJHMEPHBLX
COCAMHEHHM, TPH APYTHX TIPaHMuHBIX YycjoBusx [6] nomywaroor tax
HasbiBaeMyo ¢opmyay Jlanmaaca

X, = 211:—n exp [— L;;ni]. ®)

D10 ypaBHeHHe MOXeT OBITH pellleHO NpH JOGOM 3HAYEHHH n ¥,
B TO BpeMsl KaK NpH NpHMeHe
unp ¢opmyael Ilyaccona pacue
I'bl ¢ GOMBIIMMHE YKHCNAMH BHI3HI-

S

3

§°\° 20 - BAIOT 3aTPYAHeHusl. ¥Yxe npu n,
§§' \\ pasHom 10, pasvocTe Mexay
£ | \ pesyibraraMu, cOOTBETCTBYIOLIH-
S " ] MH OOOHM pacrpeje/feHHsM, Ha-
=§§m— XOANTCs B 1mpefenax OmHOGOK
5§ OGBIYHBIX ONepauuil pasfeneHns
S KOMITOHEHTOB,

§ | 6) Bpems peakuun M—R ¢
g TUJIEHOM  HacTOJNBKO BEJHKO,
S 4YTO OYeRb YaCTo MOMKeT NpOH-

. & © 5 o sowin O6pLIB  peakuuu, T. e.
Yucno amomos € tp >>1/k,. B 310oM cayyae mno-

P uc. 2. Paccuntanuoe pacnpeneneune C/eJOBATCNLHOCTL  peakimi G-
O JJIHKE UeNH NPOAYKTOB peakyuhn no- AT CHEIYIONieH:

cTpofiku Al (Co,Hg); stunenom (mpu A) 3apompenne uenu
n=4,0; B =1/s).
/—06e3 yuera peakunu pHTecHenus; /7 —¢ yue- M—H + CRHA -—> M'_Can- (6)

TOM peaxKuMH BHITeCHEHHS.

TIpH NOCTOSHHOMN KOHLEHTPAUMH MOHOMEpOB AJIsi CKOPOCTH peaxiliu
COpPaBpe/IHRO YpaBHeHHe

U o= tyy -k, - 7

B) Poct nenu ) : @
M—(C;H,);—~C,H; 4 CoH,y —n M—C,H,—(C;H,),—C;H;, 8)

o) = tMc,, * Ry O

MCZ,,—JJ,JIF.I M—(C,H,),—C.H;, npu Ce,n, = const,
O
k,w == chﬁ‘ . kw. .
B) O6puie nenu :
M—C3H,—(CeH)p—C;Hs —> M—H 4 CHy=CH—(C,H,),—C,H,,  (10)

n+l) __
G =cnc, ,,, "t an

* C nomMoupio TaGauus 3Hauenuii uuterpana ownbox Iaycca [7).

~

Bonpocs: pacnpedenenus npodyxros peaxyuu no Oaute yenu 251

Ecau yuecTb, yTo A8 o01iell CKOpoCTH o6phiBa Henu KOHUEHTpPa-
uuss M—C;Hs B pacuer He mpHHHMAeTCs, TaK KaK OHA KHHETHUCCKH
HHKaK He NPOSIBASETCs, TO NPH YCJOBHH CTaLHOHAPHOCTH clpaBell-
JINBO YpaBHeHHE

xp=BI(1 + B> (12)
Ilie X, 03HauaeT MOJSPHYIO JIOVIO OJe(UHOR, UMEIOUIHX B PeaKLHOH-
woit cmecu cocran CH,=CH—(C;H,),_,—CsH;. Stunen (p = 0)
B pacuer He TIpPHHHMaeTCH.
Orciona

b=k, [k, a3) =,

Kak u cienoBano OXH-
[aTh, NpH 3TOM Obla moJyue-
Ha Takaa Ke KHHeTHueCKas
KapTHHA, Kak H Tpu paji-
KanpHoH monuMepusauuu [8].
Kak nokasan Lurnep c co-
TpynHURaMH (cM. cTp. 219),
BeJIMYHHY P MOMKHO H3MeHSTb
B IHPOKHX Ipefenax INyTeM
nonopa MaBJeHHs H TeMNEe- P yc. 3. Pacnpeiesenue NO JUHHE LETH
paryp. EciuBennunHa fOUEHb mpoNyKTOB FHAPONK3a PeaKlu AOCTPOHKY.
MaJia H peaklHs MNPEXKACBPE-  TcopeTnyeckue KPHBHE ROCTPOEMH MpH yCIOBHA:
MEeHHO npekparaercs (3a10J- n=40; f=1/13T.
ro [0 JOCTHIKEHUS CTalHo-
HapHOTO COCTOSIHHS), TO NOJY4YamT pacnpefelieHHe, OnucaHHoe B
nyHkTax a) 4 6) (cMm. puc. 1, kpusag 1). Ecan xe Gyzer npaBHIBHO
BLIGpaHa BeNMYHHA B, TO IIOCJe YCTAHOBJEHHS CTallHOHApHOTO CO-
CTOSIHHS TO/ydaeTcsi KAPTHHA LeNHOH NONHMepH3alHH ¢ 3aMKHYTOH
[I0CJIEI0BATENLHOCTBIO — 3APOXKAEHHe Illend, pocT, OOpHB, — KOTO-
past He H3MeHseTcs B OT/le/IbHbIX peaklusix (cM. puc. |, xpusas [11).
DTa KpuBas pacnpeieleHHs IO CPABHEHHIO ¢ KDHBOH pacrnpenene-
HHA NPOLYKTOB YHCTOH peaklMH NOCTPOHKM O4YeHb NOJOTa H Kak
nokasaTelbHas (QYHKIHS He HMeeT MakCHMyMa.

QyHKUHA pacnpe/ie/ieHis MaccH

i ¢ Oannotm
%
\°

3
)

T

) 9 13 17 21
Yucno amowmos

yueaox amoxos C, sec
oy
]

Codepacanue yene

) m,,=$223-((1”—_:‘p%(p>/1, 100 m) = % (126)
HMeeT, HallpOTHB, MakKCHMYM
Punaxe. = WQT@ . (19)
CpenHss cTeneHb NOJHMEPH33LHEH cMeCH ole(HHOB, He COLepIKaLleH
MOHOMEDOB:
p-1EE. (15)
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Takum o6paszom:
- 2
P = Pyaxe. + ‘52—*_TBB‘ = Puaxc. T 2,5 (16)

Jloisi odeHb MaJiblX BeJIHYHH B BCe opMyJsibl nyHKTa 6) npeo6passics
B u3BecTHbie opmyanl [8] s BHICIIMX NMONUMEPOB, B 0cOGEHHOCTH

B2-p
= 12
AT (22
H
: 1 7
Puage. =P = T (17

8) B 10 Bpems Kak B NYHKTax a) H 6) paccMaTpHBaJUChL Wiie-
aJbHblE TpeielibHbIE CydYaM, 3iech Oyner paccMOTpeH Tpetuil cay-
yail. 10— peasbHBbIH cJyuad, KOTOpBIHl OOGBIYHO HMeeT MecTo TpH
onLiTax, onucaBHHbIX Ha crp. 153. Kakoil BHA mmeer kpuBast pac-
nNpefefieHHst N0 JJIMHE LenH, ecJU peaklus o6GpHBa NPHHUMAET
yiKe OLIyTHMble pa3Mepbl, HO CTallHOHAPHOE COCTOsIHHe He HAaCTy-
naer? [Ipu stom

i < L(t Konebnercs B npejenax or oo Ho —Oi)
R ka R ktl ka :

s cnenyrollnx paccyxieHHH Oepercsl KOHKpETHBI cayuyaii,
IMpennonoxum, uTe TPHITHJNANIOMHHHE NOJABEpPraeTcsi peakuuu foO-
CTPONKH NPH NOCTOAHHOM JaBJIeHHH 3THJieHAa H NOCTOSIHHOH TemIle-
patype. Kak peakuus pocta, Tak U pCakuus oOpHBa HeNu IPOTC-
KalT B TAKOM CJyuae ¢ NMOCTOAHHOH ckopocthio. Jlis koaddHImer-
TOB KOHCTEHT CKOPOCTH B35iTd 334 OCHOBY BeJIHUMHA, HalijleHHas
LlursiepoM ¢ coTpyauukamu npu 100 ar u temneparype 90—100°

B: :fl =L TaK e, KaK k:u=_M.
o monu AlR; - yac

Ecau ucxonuts uz Al(CsHy)s, To 4J1a cunTesa cMecu aNOMHHBHATPH-
aJKUJIOB, KOTOpast A0MKHa UMeTh cpenuuii coctaB Al(CiiHes)s, Tpe-
6yercas 4 uvaca. 3a 3TO BpeMs uacThb aJIOMHHHHTpHA/KHJNA, riie
pajuKaJl HMeeT HEeUeTHOe YHCJO YIVIEDOAHBEIX aTOMOB, pacnajgaercs
¢ MOCTOSIHHOH CKOpPOETHIO Ha HeueTHble oJepuHbl u H—AIR;, xoto-
phie B CBOIO Ouepellb TOTYAC 2Ke B3AHMOJCHCTBYIOT C3TuJeHOM, npe-
ppamasice B CoHs—AIRy, U, Takum o6pa3oM, cTaHOBATCH HCTOUHH-
KOM Jsig 00pasoBanus pAaa PajUKaJOB C YeTHBIM YHCJIOM Yriepoj-
HEIX 4TOMOB.

Bcero B COOTBETCTBHH C BBILIECKA3aHHLIM pacnanaerca k - £,
= 4/36 = 11,11% Bcex al—R. B pasbHeillieM chenyeT yuuThiBaTh
TONBKO OJHOKPATHOE pa3nioxeHHe oTaeldbHBIX al—R, Tak kak
MOIKHO JIETKO YCTaHOBUThH, 4T0o Julls 0,6% Bcex al—R pBaxiaw
yyacTByeT B peaKuMu oOpHIBa,
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Pacrpenenienye no fyEHe LeNH CBA3AHHBIX C aJIIOMHHHEM AJKAJIb-
HBIX PajMKaJOB C HeYeTHHIM YHCIOM YIJIEPOAHBIX 4TOMOB B NEpPBOM
NpHOJIMKEHHH MOXKHO BLIPasHTh ypaBhenuem (9). Pacrpenenenue
aJIKHJIBHBIX [leNel ¢ UeTHBIM YHCJIOM ATOMOB YrJjlepoja MOXHO Mo-
JyuuTh, YUUTHBaA clefyiolllee. B npoliecce peakiluy € NOCTOSHHOK
ckopocTbio 06pasytores rpynnel al—C,Hs, HaunHas c KolMuecTBa,

HYJII0:
pagrioro Y ve="Fq 1, (18)
TJie Vg— MOJIApHAS JOJA ANKUJBHBIX nenefl ¢ YETHBIM WHCJIOM aTo-
moB yraepoaa al—(CqH,),—CsHs B cMecy amomunuiiankuios. Bee
al—CyHs, o6pazoraBuinecss ojHOBPEMeHHO 3a OY€Hb MaJbii HHTEp-
BaJl BpemeHn df, yepes HeKOTOpoe BpeMsl TaKiKe IPHCOCAHHSAIOT
5THJIeH, 06pa3yst BbICLIHe aJKHJIbHbE rPYInbl. DTH alKHJIbHblEe LeMNH,
06pazoBaBlHecsl OT OJHOBPEMEHHO BO3HMKIIMX  SKBHBAJIEHTOR
al—C,Hs, B oTHOLIEHHM pacnpefiefleHHs 1o JJuHe Heny nojaud-
HsiloTCH yparHenuio (4)
nf-e
Xp, t = p! .
n,~— cpelHee YHCJIO MoJeil 3THJIeHa, NPHCOeJMHHBIINXCH K 1 Moo
al—CyHs 3a BpeMa £, naHo 1o ypaBHEHHIO

[

=k t. (19)

Pacnpene.neHHe N0 JAJIHHE LenH AJKHUJBILIX pagukajJoB ¢ HYEeTHbIM

YHCJIOM aTOMOB YIJICPOaa, oﬁpasy}omnxcﬂ 3a BCe BpeMs peaklHHu tR:
k tp

5}

Xp == Xp, ¢+ AV (20)

¥ =

£

[=]

Vupthipas ypaeuenue (18), monmyuum

ny

R p. o
x,,=f o ka-dt. @
0

Ecnu 3amenuts dn=F, dt [us ypaeuenus (19)] u B=Fk, [k,

[ypaBuenue (13)], To ypaBHenHe npHUHHMAET BHA
n

xp_—._—ﬁTf nf.e "t.dn. 22)
0
[/IHTerpHpOBaHHe NPHUBOIUT K BEIpAXKEHHUIO
y:p o
nY \! ¥

= — _— )= e~ —_— 23
xpﬁlezy! f.e }.-Jy! (29)

y=0 ysp+l
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Jlna pelleHHss 3TOr0 YpaBHEeHHs LeJecoobpasHee BCEro [MOMB3O-
patbes TaOmunamu HenosHblx I'-dyukuuit Ilupcona [9l

Brirenennas 3nech GopMyJia pacnpesiesieHHsl no JJiuHe UENH aj-
KHJIBHBIX TPYNN ¢ YeTHBIM YHCJIOM ATOMOB Yrjepoia HAeHTHYHA
YPaBHEHUIO, BEIBe/ileHHOMY apyruM nytem Jloctanem u Mapkom [10]
yxke B 1935 r. OHO ObLIO BHIBeAEHO JJIsi THNOTETHUECKOro (B TO
BpeMs) ciaydas ($yHKUHMU pacnpelle/ieHHs NO CTeNeHH NOJHMepH3a-
[OUH TPH NOCTOSTHHONH CKOPOCTH MHUUIHHPOBAaHHA LenH U Ge3 oOphira
peakiuu. OnpefesieHHOe WJIH NPHBEJIEHHOE BPEMsi B AHHOM cCJyuae
6/maropapst NOCTOAHHOH KOHLEHTPAlMH MOHOMepOB OyneT PaBHO Aeii-
CTBHTEJIbHOMY BPEMEHH PeakLHH.

O6iriee pacnpesesiende Mo AJHHE UENH NOJMYYaloT, €C/ii TPUPAB-
HATb NePBUYHOE pacnpeseieHue [ypaBueHne (4)] K pacnpepene-
HHIO, BBIpa:KeHHOMY ypaBHenuem (23).

1. Pacnpenenenue ankHJIbHEIX Henell ¢ HeUETHBIM YHCJIOM ATO-
MOB yIJIepoa (cM. Takxke puc. 1)

nPe.e—n

x,= (A—Fk,-1p) Bl (24a)
WJIH, [TOCKOJIBKY
k-tp=f-n
P . p—1
xp:(l—s.n)i?‘i’——. (246)
Ilpu peakiuy TpUNPONUIAIIOMHHHSA
p= Z; 3 (248)

(Z —uncno aromos C B ankKunbHOH nenu).
2. Pacnpenenenne no AJjiMHe aJKUJLHOM IENMH ¢ YeTHHIM YHCJIOM
aTOMOB yriepona

0

34
) ';—, (252)
y=p' +1
rpe 7 9
e LR (256)

B cayuyae’ peaklUHH TPUSTHJAJNIOMHHHSA C 3THJIEHOM NyTeM npeoO-
pa3oBaHus OOOHX YaCTHBIX pacrnpejieleHHH no [JiMHe WeNH MOJY-

qaoT :
, Z—2
p:p =—2———_

B TakoM ciyyae pacnpefelieHHs JAJsl PajiHKaJOB ¢ YETHHIM ¥ HEueT-
HBIM YUCJOM YIJIEPOAHBIX ATOMOB He MOrYT OBITh NPOBEAEHH B OTe
LenbHOCTH. Peaxlia BHITeCHEHHs! B LaHHOM cJydae NPOTeKaeT Golee
HHTEHCHBHO, YeM peakKnus AOCTPOHKH, YTO MNOATBEPIKAAETCH YBeJKs

Bonpoce: pacnpedenenusn npodyxros peaxyuu no Oaune yenu 2585

YeHHEM JIOJIM NPOMYKTOB ¢ GoJlee HUIKOI CTENEHBIO MOJTUMEPHIAIMH,
3ro AcHo BujHO No KpHRLIM [ 1 ] Ha puc. 2.

CoBnajenne TEOPETHYECKHUX PACUYETOB C 3IKCIIePHUMEHTAJLHBIMH
NAHHLIMH YNOBJIETBOPHTENbHO, YTO BHAHO H3 AAaHHLIX, MPUBEIEHHBLIX
Ha pHC. 3.

DKclnepHMeHTaNbHble laHHBle JJ1s1 NOCTPOEHHS! KPHBOfl Ha pHuC. 3
noJiyueHbl B npoiecce HellpepHEBHOro MPHCOEJUHEHHA STHJICHA K NPO-
NHJAJIOMHHNIO, Kak Obljio onHcaHo Ha crp. 184. Teoperuueckoe pac-
npefiesienie ObIO BHUHCSeHO Ais # = 4,00 u g = 0,073. Pacxoxne-
HHE ONBITHBIX AAHHBIX C BBHIYMCJEHHBIMH IJ15 NEHTAHOBOH (ppakuun
oueHb BeJiHKO. OuernjiHo, npH o6paboTke 06pa3oBaBlIerocs TpHal-
KIJIAMIOMHHHST GOJIbIIas HMacTh TOTO JIErKoJeTyuero BeliecTBa Oblia
notepana. Hauwumasn c rekcaHa, cpeiHee OTKJIOHEHHe H3MePeHHBLIX
BeJIUUHH OT TeoperudeckVx paBHo +0,64% npu MaKCHMaJlLHOM OT-
kjaoHenun +1,649,.
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TPUHEOITEHTUJIAJIIOMUHWM [1]

TIpone B-* [2]

Pfoh!l W, Lieb. Ann. Chem., 629, 207, 1960

Ipr narpeBanun no 200° B TeueHHe AJHTENLHOTO BPEMCHH NOf JABJEHHEM
TPHMETHIAMIOMIHHA NPHCOENMHSAETCH K M306yTHieHy, o6pasys TPHHEONEHTHIAO-
munvii. Iocnegauii pasnaraercs Ha KOMMOHEHTHl NPY HOPMAJILHOM IABJEHUH H
TEMIIEpATYpe HECKOJBKO Bhile 200°.

T'nanxoe oﬁpagoBaHne HECHMMETPHUHDBIX JNHAJKHIITHJICHOB [MpH
JUMEPH3aLNH a,-OJIe(I)HHOB noji JEHCTBUEM KATAJUTHUECKHX KOJIH-
yecCTB aH}OMHHHﬁTpHaJIKHﬂOB H [APYrue ABJICHHA YKa3bIBAXOT Ha TO,
UTO NPUCOCHHHEHUA THIIA

R,C=CH, + R’al —> R,R’C—CH,al,

OUEBH/IHO, HEBO3MOXHbI. B cBf3H ¢ onbiTaMy, ONHCAHHHIMH B cClle-
nyoueil riape HacTosiero cOOpHWKA, OLUIH chaeiaHs HabJiofe-
HHSl, KOTOpHle NO3BOJAKOT NPEANOJOXKHTb, YTO TPHUMETHJAJIOMHHHM,
OUEBHJIHO, MOKET COCJIHHATbLCA ¢ H300yTHIeHOM, 006pasys leoleH-
TUJaJIOMHHRH

(CHg), C==CH, + CH;al —» (CH;); C—CH,al.

HeficrBuTeNIbHO, NIPH NPOJAOKUTENLHOM HATPEBAaHHM TPUMETHJ-
anoMuHus ¢ H3o6ytuaneHom no 200° 06pa3oBHBAJCS NPOAYKT, KOTO-
pHifl cojep:Kas HAPSIAY ¢ METHJbHBIMM DajHKajJaMH TakKkKe 3HAUH-
TeJIbHOEe KOJHYECTBO HEONEHTHJLHBIX Pa/HKAJOB, CBSi3aHHBIX C aJli0-
muHHeM. IIpH pasroHke B BaKyyMe TPHMETHJIAJIOMHHHUH MOMKIIO
OblIO OTAENHTh M TMOJYYHTh NPAKTHYECKH UYUCTEIH TPHHEONEHTHJI-
AJIIOMHHHE C Y/OBJIeTRODHTEJNEHBIM BBIXOJIOM B BHAe OeclBeTHOM
xkuaxoctu. CopepkaHHe aJIOMHHHS COOTBETCTBOBAJO TeOpeTHye-
CKOMY, ¥ B pe3yJbTate FMAPOJIH3a 0OJydYeno 3 Mons rasa Ha 1 atom
amomunus. I'as copepxan 98,8% wneonentana w 1,2% merana, O5-
pa3oBanuCh TAKKe BbICOKOMOJEKYJApHble HellepercHsBIIMecs Npo-

* Dra cTaThf COMEPIKHT vacTs AHcceprauun [lponsn B. [2). Conepixanne ee
yixe Kparko uajaranocs Llnrmepom K. [3]. ITosnuee 3axapxnu JI. n Taepunen-
ko B. [4] noBTopuan cHHTe3 HEONEHTHAANIOMHHHA M 34TeM NOJAYUMJH M3 3TOTO
AJTKIIANIOMHHUA HEONEHTHAGPOMH]L,
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AYKTH, O KOTOPHX peub Oyjer unatu HuxKe. Cynsg mo 3THM pesyJib-
tataMm, mexny odebpuHamu tMna R—CH=CH; n R;C=CH; ne
CYLIeCTBYET HHUKAKMX NPHHIMIHAJNbHBIX KauYeCTBEHHBHIX pasJIHYHil B
HX TOBEJleHHH 1O OTHOWIEHHIO K AaNOMHHHHTPHAJNKHJIAM, a JHIb
3HAYHTEJbHbIE KOJHUCCTBEHHBIE PA3JIUYHS.

Haubosiee xapaxkTepHBIM CBOHCTBOM TPHHEONEHTHJIAJIOMHHHS
SIBJISAETCS €0 CKJIOHHOCTb K PasJiOKEHHI0 Ha KOMIOHEHTEHl, H3 KOTO-
pblX OH oOpasomaincs. Ecin HarpeBaTh ero npm aTtMoctepHoM fa-
BJieHud, To npu 210° (B KuAKOCTH) BHjensercs u306yTHIIEH H OTTO-
HsieTcst TpuMeThaanomMunnii. OTciofia BUIHO, UTO .aJIOMHHHHOPraHy-
UeCKHH CHHTE3 BLICHIHX ANKOMUHHHTDPHAJKHIOB U3 HH3LIHX ¥ OJedH-
HOB ABJISIETCS, MO CYLLECTBY, 0OPaTHMBIM I1POLIECCOM

CHj
CHy [
C=CH; + CHal 7= CH;—C—CHjal
CHj f
CH,

Takum oB6pa3oM, crTaHOBHTcst GoJee ONpaBNaHHOH YCTaHOBJEHHas
panee [4] ananorus Mexny peakumsamu al—H (y mmankmnamomu-
Hufiruapuios) u al—C no ortHomenno K cesisu C=C. PaccmoTpen-
Hble mponecchl (06pa3soBaHHe M Pacnang) COOTBETCTBYIOT pPABHOBe-
CHIO

(CH;), C=CH, 4 alH —> (CH,), CH—CH,al.

Jlpyrue ananorivHHe peakUHH pasjomeHnus GYAYT PacCMOTPEHH B
CaenyionieM pasnele.

He aBnsercs Cﬂy‘!aﬁHbIM H TO, 4TO 0Ka3aJiCd BO3MOXHbLIM CHE-
T€3 TPHHEOTEHTHJAJIIOMHHHS HMEHHO H3 TpHMeTI/IJIBJ'I}OMHHHH H H30-
OyTunexa. [lpn MonbITKe NPOBECTH TAKYIO e PEaKUHIO ¢ TPHITHI-
aMIOMHHHEM TNPOHCXOMHT NPHCOENHHEHHE

(CHj;), C=CH, ¥ C,Hzal == (CHj), (C,H;) C—CH,al,
KOHKYpDHpYIOIlee ¢ PABHOBECHEM PeaKIHU BEITECHEHHS
(CHy), C=CH, + C,Hgal = (CH,); CH—CH,al 4 C,H,.

XoTs 3TO paBHOBeCHe 3HAUHTE/ILHO CABHHYTO BJIEBO, B Pe3yJbTare
peaknuu obpasyercs ocoGeHHO aKTHBHHIH 3THJeH. Ilpn BbICOKHX
TEeMIIepaTypaX, HeOOXOAHMBIX HJs NpUCOeJHHEHMs aJIOMHHHAaNKu-
JIOB K H300YTHJIEHY, 3THJIEH OLICTPO NpeBpalllaercs B BHCLIHE OJe-
¢unbl. [TosToOMy TpHATUIAMIOMUHES HCUe3aeT U3 PeaKUHOHHOH cMeCcH
ObicTpee, ueM OH MOKET NPHUCOSIMHUTECH K H306yTHNeHy. U3 ouens
CJIOKHOTO NPOAYKTa, NMOJYYEHHOro NMpH NOjaue TPHUITHJIATIOMHHHS
B u30bITOK n306ytHieHa npu 180—190° B xOHuUe KOHLOB yAanoch
(OJYYHTL TOCJie THAPOJH3a ToJbko 12,49 ‘MaKcHMalbHO BO3MOXK-
Horo Kosimuectea 2,2-numerunbyrana CoHs—C (CHs)s. 1o sBasercs
NOKa3aTeJbCTBOM TOr0, 4TO OXHjpaeMoe oO0pasoBaHHe [POAYKTa

17 3ak. 2658.
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NpHCOeTHHEHHSA C YETBEPTHUHEIM ATOMOM Yrjepoia NPOHCXOOHT B
HesHauyuTesbHOH creneny. [lpu peaxkuuu H300yTHJEHa ¢ TPHMETHI-
aJIOMHHHeM 3aTpyiueHHHl ne uabatopaercs. IlaccuBHOCTHL IO OTHO-
micHuio K casam C=C, xapakrepHas AJs TPUMETHJIAJMIOMUHHSA 11PH
100—120°, mpu Gonée BHICOKOHl TeMrneparype — okojio 200° — npe-
OJI0N€BAETCS, TaK YTO CHHTES TPHHEONEHTHJANIOMUHMS TpPOTEKaeT
JIOBOJIBHO TJ18JKO.

SKCIIEPHMEHTAJIBHASA YACTbH

Tpureonertusrastomuruil. B anToknaBe emrocthio 500 m4, npen-
BAPHUTEJBHO NPOAYTOM A30TOM (3aNOJHEHHE OCYLIECTBJSETCA B TOKE
a30Ta uepe3 OTBCPCTHE B KPHILUKe aBTOKJaBa), Harpesawr 39,5 2
TpuMerunanioMunua u 140 2 u3obyTuneHa B TeuenHe 34 uac. 0o
195—198°. Tocse oxnaxjenust ¥ cGpoca ra3os nosayuaior 4,1 2 Me-
Tana U 95 2 rasa, kowigeHcupywomerocs npu —380°, conepKaliero
909% wusobytunena u 10% HeoneHTaHa (NPOHCXOXKACHHE MeETaHA H
HEOMeHTaHa CM. B cleaywouieM pazfene). Ocrawinuiics B aBTOKNaBe
WKHOKKMA TPOAYKT peakuHH, OKpallleHHBIH B CReTJO-KeJThIH LBer
(82,7 &), comepxur 17,1% anomunua. Ilpu neperouke B BakyyMe
NOJIY4al0T CJAeAyIomMe ¢(pakuuu:

1 110°/20 mm pT. cr1. 274 2, conepmamux 154% Al
1 110—119°/20 mmx p1. c1. 31,0 e, comepwamux 12,05% Al
III 120° (remneparypa 6ann)/0,5 MM pr. CT. 8,5 ¢, conepxamux 11,39% Al
IV Ocratok 15,8 2, conepiamux 32,6% Al

Opaxkuun 11 u 11l nostopHo neperousnnce npu 0,5 mm pr. CT.,
T. kun. 52—54°. Haifineno Al 11,30%, sbunciero Al 11,259. Pe-
3ysibTAaT FHApONH3a cM. crp. 256. AHajH3 rasos, NONYYEHHHIX MpH
THAPOJIH3e, NPOM3BOJHICS NPH NMOMOIH MAacC-CNeKTpPOMeTpa.

Tpustunsanomunuti u usobyrusen. B 250 2 usobyTuiena, Haxo-
Jsinierocss B aBTOKJaBe eMKOCTHIO 2 4, marperoM no 184--188° no-
JAT B TeyeHHe 2 yac. 45 MHH. C TOMOLIBI0 MAaJIeHbKOrO BIPBLICKH-
BAIOLIeTO Hacoca cMeChb M3 52 2 TpHSTHIaIOMHHUS U 75 2 u306yTH-
JleHa W HarpeparoT eiie B Tevenue 1 waca. [Tocie oxnaxaenus Guuio
oteesieHo 180,9 2 rasa, KoTophiii KOHpeHcHpoBancs npa —80° (uso-
6yTunen). JKHaKoe conepUMoe aBTOKJAaBa NpH Harpesanuu o 30°
0]l BAKYYMOM ZAaJo elle HeGoJblIoe KOJHYECTBO JIETYYHX BELIECTB.
35,4 2 octaBweiicst XKuAKOCTH mOGABNSIM NO KanjsAm B BoAy H 00-
pasoBaguIHecsl mapbl U ra3pl NPONYCKaJH 4Yepe3 JIOBYLIKY, OXJia-
xkaenuyo no —80°. ITonyueno 1900 ma (H. T.N.) HECKOHJEHCHPOBaB-
mwerocs rasa (CH, 70,7; CoHg 22,8; uso-C,Hg 3,8; H: 2,7%) u 24,4 2
KOHJIeHCaTa.

B konzneHcaTe npH neperoHkKe Ha KOJIOHKe ¢ Bpamarolieiics Jen-
TOH, paccuMTaHHON Ha HHSKYI0 TeMmnepatypy, Haineno 5607 ma
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usoGyraHa, 341 ma w-Oyrana, 183 msa HeoneHTaHa; COOTBETCTBYIO-
e HeONeHTHIbHEE pajuKasbl, CBA3aHHbHE C AaJIOMHHHEM, obpa-
ayiorcs uepes CHasal, KOTOpBI MOMeET MONy4aThCs CACAYIOMHM 06-
pazom:

C,Hs (CHg), C—CH,al == CHsal + CgH; (CHg) C=CH,.

U3 ocTalonuxcs NPEMEPHO 9 2 XKHAKOCTH NpH na{xbueﬁmeﬁ ne-
peroHKe Ha OOBIUIOH KOJOHKE C BpAILAIOLIEHCs JIEHTOH (50 ¢m) mo-
ayueHo 4 mA Qpakiui, TOCTOSHHO KHNSALICH TPH 50°, — 2,2-numMe-
THAGYTan. D1uM JOKA3HBaeTCsd NPOMENKYTOUHOE obpasoBaline He-
GobIIHX KOMMUECTB NMPOLYKTa mpucoemukenus Al (CeHs) s k H300Y-
THJICHY.
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[TNPOJIN3 AJTIOMUHUMTPHAJIKUJIOB

Huesrep K., Hazeas K., Ilgpone B.

Ziegler K, Nagel K, Pfohl W., Lieb. Ann. Chem., 629, 210, 1960

%Ml.ogé):;lemnamomnnnﬁ Npy NUPOJH3e OTLUENJAeT MeTaH, NpH-

YIOTCSl METUJIEHOBHle, METHHOBHIE COENHHEHHS

aJIIOMUHHJL. " Kapout
2. TpunszobyTunamoMUuuil pasaaraercs:

a) ecqy rasoobpasHuie NPOAYKTEl P
a3JI03KENUsT OTBOASAT -
CTEMBI, COTJIACHO CXeMe : AR T

AI(C,Hg)s —> AI(C,H,), H+C;Hy —> Al 1% H, + 3C,H,,

6) ecau npouecc NMPoBOAAT NOA JABJeEHHeM, TO BHauaje NpoTe-
KaeT peaklus

(CHy), CHCH,al —» CHgal 4~ CH;—CH=CH,,

H BLISNSIOIINACA TPHMETHIANIOMUHUI paliee pasnaraercs ¢ o6-
pasonaHHeM NPOJIyKTOB, YKa3aHHLIX B NyHKTe l.

3. Amomuunpii, nonyyaeMblii B ciyuae 24, NOCTOSHHO CONEPHKHT
He0OJIbILOe KOMUYeCTRO KapOuaa alOMHHHSA, TAK KaK OJHOBPeMEeHHO
;Cﬁggﬁ;:[ccoma% nporekaer npouecc 206, npudeM B 3aBHCHMOCTH OT

eaKIMH KOJIMYeCTB
ycaosi p €CTBO Bbe/siOllerocs Kapbuaa H3Me-

4. Booémg_ npy TemhepaTtypax Boile 200° peakiust npHcoeaHHe-
HUSl aJIOMHHHIIANKHIIOB K OJiepUHAM CTAHOBUTCS OOPATHMON M Ipo-
lleCC YCJIOKHSAETCH BCJIENCTBHE BTOPHYHEIX Peakiuuil H OLHOBPEMEHHO
nporexkawoulero pacuenyieHus alH.

TNUPOJIH3 TPHMETHJIAJIIOMHHU S

B nocnennre roaw Liurnep, Hareny u [latefirep [1] noxasamm
YTO METHJIbHbIE COeJIMHEHHs JHTHA H MarHus OTWENJISIOT NpH Ha-
rPeBaHUH MeTaH, NpeBPallasicb NPH 3TOM B JHTHH- HJI¥ MarHuii-
metuseH. JlajgpHeHIHE NHPONH3 NPOXOMHT CHOXKHBIM NYTEM H, BO
BCAKOM cJlydae, He NPUBOAHT K OOGPA30BAHMIO HCTHHHBIX Kapén’noe
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Li,C, coorrerctBenno MgeC. Ilpu 3TOM Yy¥Ke yKa3bIBaJOCh, 4TO TPH-
MeTHIATIOMEHAR BefeT ce6s HecKodbKO HHaue. KOHEUHEM MpOAYK-
TOM CyMMapLOil peakniu fBJIAETCs amopublit kKapOua anoMuHHS

4A1(CHg); —» ALCs 4 9CH,.

10T pesyabTaT OblJ NOJyyeH HeCKOJbKO JIeT Hasal mpu JJH-
TCALHOM HATPEBAHMH JKHIKOTO TPHMETH/ANIOMHHHS B aBTOKIABe
npu 200—235°. Toaxe OB OGpalleHO BHHMAHME HA paGotry Enna-
nananu u Lly6epra [2], koTOpble H3yuauH NHPOJH3 TPHMETHIAIO-
MMHHS B Tapax H TaKiKe MOJYYuiu B KauecrBe NIABHBIX MPOAYKTOB
KapOuj aMIOMHHHS H METaH.

[NpuBesieHHoe BHIE YpaBHEHHe NHMPOJH3A TPUMETUTATIOMUHEA
BHIpAXKaeT JHIIb CyMMapHHIH npouecc. Tounee, oH mpoTeKaeT 4yepes
psa MPOMEKYTOUHLIX craani

Al(CHy); —> CH, + CHs—AI=CH,

U cooTBeTcTBeHHo, nockosnbKy CHy—Al=CH; kak TakoBoH He Cylie-
CTBYET,
nAl (CHg)s —»> nCH, + (CHa_pil_clnz)n,

2A1(CHg)s —> CH, 4 (CHy): Al—CH,—Al (CHy),,
2nAl(CHg)s —> [Al (CHp)s)s + 3nCH,,
nAl (CHg); —> (CH=Al),+2nCH, u 1. 1.

Boo06lie KaK npeABapUTeNbHble CTANUH ofpasosanus kapOuna ajo-
MHHHSI MOMKHO TpPEeACTABHTH HeOrpalHYeHHO® HMCIOo KOMOHHAIHH

rpynn H2C<, HC— #u /C\ ¢ COOTBeTCTBYIOIIHMM 4YHCJIOM aTOMOB
Al<, npHYeM TpeXMepHas CTPYKTypa OrpaHHuMBAETCs METHJIb-
HBIMM Fpynnamu. [TPOAYKTH Takoro poja nojyuaiorcs, no-BHAM-
MOMY, TPH HArPEeBAHHH TPUMETHJANIOMHHMA B nHaud QepeHTHOM
yraepopiopofie (HanpuMep, B rekcane) noj JdBjieHHneM B TEUEHHE
AJTHTe/BbHOTO BpeMeHH (6 CyTOk) NpH yMepeHHO BHICOKOli Temnepa-
Type (175—180°). Ilpn s1OM BHIENAETCH TEEPAOE C KENTHIHOH
TPyAHOpaCTBOpHMOE aMopdHoe NpPH PEHTreHOBCKOM HCCJIeIOBaHUH
BemecTBo, cofepxaliee 48% anoMUHAA, KOTOpPOE caMoBoCIJiaMe-
usieTcs Ha BO3JyXe M AdeT MpH CHAPOJH3e TOJbLKO MeTaH. Kap6ua
aJIIOMHHHS COLEPKHUT 7H5% aJOMHHHS. PaszJjioKeHde TBepAbIX NPO-
JYKTOB THpOJIH3a BHICOKOIPOLEHTHO! taxenoll Bojoit masnc 49,0%
CHzD, 29,0% CH:Ds, 14,5% CHD3 u 7,5% CD4. DTu BeJHYHHEL,
NOJNy4eHHble Macc-CNEeKTPOCKONHYEeCKUM croco6oM, He OCOGEHHO
TOYHBI, TAK KaK SKCIEPHMEHTATOPHI He pacrnosaraiu o6pasuaMH Bcex
LefiTepoOMeTaHOB ISl KaJHGPOBKH; OJHAKO HECOMHEHHO, HTO aHa-
NU3MpyeMOe COelMHeHHe NpPeACTaBJfer co6OH BEILECTBO, KOTOPOE,
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¢ onHoM cropombl, cogepxur Al—, a ¢ gpyroit HsC—, H,C=,

HC=u /C . C 3teM TBepapiM coepnHeHneM [amoMunmit (Me-
AN
THJ-METHJIeH-MeTUH-Kap6ua) ] ele He pa3 NPHAETCH BCTPETHTHCA.

Ortujenniedye MeTaHa OT MeTasJ-MeTHJIEHOB aHaJIOTHYHO JerHi-
paTaiuu rufipookuceit MetamnoB. [lpu TepMuueckOM pasnokeHHH
TaKkKe Habmonaetcs o6pa3oBaHHe NPOMEXKYTOUHHIX CTyTeHeit Me-
KJ1y THIPOOKHUCSIMH H OKHCIaMH.

OrTuenyenye HACHIUIEHHBIX VIVIEBOAOPOLOB (31eCh MeTaH) oOT
ANIOMUHUHATPHAJKUIOB HaGI0AAJOCk O CHX MOP TONBLKO IJIst Me-
THNANIOMHHHEBHIX cOeiluHeHuil. AHAIOTHYHOE OTien/eHne 3Tana HiH
NpoNaHa OT TPHUITHN- UM TPUNPONUIANIOMHHHS, OYEBHIHO, He HJET,
OiH2KO BO3MOXKeH nepexo rpynnupoBKy tuna —AIRCH; B—Al=CH,
(I/IJIM [——AI—CH2J )—|— RH. [ins ankunbHBIX OCTATKOB C AByMA H
\ I B
6onee aroMaMu C y anomuHysi npeofJajfaeT COBCEM MHOf, HHXKe
nofpo6uHo onvcaHHbIl pacnan Ha alH u omedun, kotopeiil ocobenHo
SICHO HabmogaeTcs y aNOMUHHHTPHAJMKANIOB THIIA TPUH30CYTHNAIIO-
MHHUS,

MUPOJIU3 TPUHU3OBYTHUJIAJIIOMHHHS B OTKPBITOM COCYIE.
OBPATAMOE NPHCOENHHEHMWE alH k C=C

3TOT pacnaj OrpaHHYHBAEeTCsl BHaYaje OAHOH BaNleHTHOCTHIO
amomuingd (06pasoBaHHe NHH306YTHNAMIOMHHAATHAPHAA U3 TPHH3O-
6yrunamoMuanst npe 120—150° cm. crp. 11). Ecam nuusobytun-
anioMHHUATHAPHI HarpeBaTk A0 250° T0 OH pacnajaercs COrNacHoO
YpaBHeHHIO

[(CHs); CH—CH,], AIH —3 2(CHj), C=CH; + 1% H, 4 Al

Ha amoMuHuil, n3o6ytunen u opopon [3]. Takoe crynmenuatoe ot-
HienJgeHue u300yTHNEHA OT TPHH3OOYTHJIANIOMHHHS NpeACcTaBaAsieT
co6oit npouecc, 0OpaTHBIH IPAMOMY CHHTE3Y TPHH30OYTHNANIOMUHHUSA
A3 aJIOMHHHs, H300yTHIEeHAa U BOAOPOJA.

[Togo6Has peakuusi pasnokeHust Obla H3yueHa yiKe HECKONBKO
set Kaszan llurnepom u IenneptroM [3]. MiMu Gbifio ycTaHOBAEHO, YTO
B Npenesax OObYHHX OMIMGOK OnblTa Ha | MOJb AMH306YyTHAANIO-
MHUHHATHIPUAA BHUIEJsIETCsl TOYHO 3,5 Mossi rasa, M 37OT ras, Kak H
CNeOBaNC OKHAATh, CONEPIKHT HI0OYTHUIEH M BOAOPOA B OTHOLIE-
Heu 4 : 3. Ha ocHOBaHHHM 3THX pe3yJbTaToOB GBINO CAeNaHO NPEAro-
noxkenne [3)], uTO ecam coverarh PacTBOPEHHe TEXHHYECKOTO aJlOMH-
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HHA NPH JeHCTBHH H300yTH/eHa H BOAOPOJA C Pa3jioXeHHEM H300y-
THNANIOMHHUEBBIX CO€MHEHHH HAa KOMIIOHEHTEl, TO MOX€eT NOSBHTHCS
BO3MOXHOCTh Pa(pHHHPOBATH AJIOMHHHH 00 cnoco6y, aHaNOrHYHOMY
cnocoby pahuHEPOBaHHsA XKeJse3a 4yepes ero KapGoums (cM. crp. 267).

MUPOJIN3 TPHN3OBYTHIIAJIIOMUHHUS B 3AKPHITOM COCVYIE.
OBPATUMOE NPHCOEAHHEHHE Al—C k C=C

Ecmn TpuuzoGyTunamioMUHHH HarpeBaTk B 3aKpLITOM cocyle,
Jiydyllle B NPHCYTCTBHH HeGOJBIIOrO KOJHYeCTBa H300YTUIIEHA, T. €.
B YCNOBHSIX, NPH KOTOPEIX CYILECTBCHHBIH CIBUI PABHOBECHS

(u30-C,Hg)s Al T (u30-C,Hg)y AIH 4 us0-CiHy

BOpPaBO HeBO3MOMKeH, To npu 200—220° nabmonaercs peakius pas-
JIOXKeHHUs, OYeHb CHJBHO OT/MYaioHiasicsl OT OrMcaHHOH Bbiule. [aspr
nupoamsa cogepxkar MHoro Merana (0,6 mons ma 1 monm Tpum3O-
OyTunamoMyHusl) ; BOAOPOJ OTCYTCTBYeT; BepPOSiTHO, OH ObLI M3pac-
XOJOBaH B PeaKUHOHHOM cMmecH Ha rujgpupoBaHue. JKujikue NpPOLYK-
TBl PeaKIUH COASPKAT TBEPAbl »KeNTOBaTHi OCANOK, M0 CBOEMY
BHJly OYeHb MOXOXKHi HA MPOAYKT YaCTHYHOIO MHPONH3A TPHMETHJ-
amomunus (44,3% Al). 629 amoMuHH#, NPUCYTCTBOBABINEIO BHA-
yane B BHAEe OPraHUYECKOr0 TPOH3BOJHOTO, NEPeXOANT B TBepABIH
octatok. [Ipm rupgponuse sToro ocratka ofpasyercs 3HAYHTENbHOE
KONHYecTBO MeTaHa, a HMeHHo 1,07 mons Ha 1 e-a7 amomuHus.
Kpome Toro, o6pasyercsi HeolleHTaH B KOJHYECTBC, COOTBETCTBYID-
meM 109% Merana. D10 HabJawcaeHdHe B CBSI3H C NPHBOAUMBEIM HHXKE
06BbsicHeHHeM OOLIEro xojga NHponn3a GBLO NOBOAOM K HCCNIEROBa-
HHIO BO3MOXKHOCTH NDUCOENMHEHMS TPUMETHIAJIOMUHMSI K H300yTH-
JICHY C NoJlyYeHHeM TPHHeOHeHTHNANIOMUHHUS.

AnanoruuHoe o6pa3oBaHue meraHa HabaolacTCA NPH NHPOJIH3E
tpu- (2-metnanentun) -amomuunst Al[H,CCH (CH;) CsHyls  (noayuen-
HOTO M3 «JIMMepHOro nponuneHa»). Bmecro xenroro, TpyaHopacTBo-
pPUMOrO TBEPAOTO BeliecTBa ofpa3yeTcsi xelTas He MOAAAIONIAACH
HeperolKe CMona, KOTopas pacTBOpeHa B 06pa30oBaBLIMXCA OAHOBpe-
MEHHO KHUIKHUX YIJIeBOAOPOAaX. ¥YTN1eBOJOPOAL MOXHO YIAJHTh Iy-
Tem Neperonku. OcTapllasncs CMOJa gaeT NPH THAPOJIH3e MeTaH.

OTH SBAeHHH JIETKO MOHNATH HCXOIs M3 NpejcTaBIeHHa o6 obpa-
THMOCTH AMIOMUHHUHOPraHM4ecKoro CHHTe3a (CM. NpemblAyHiHii pas-
nen, ctp. 256). TpuuzoByTHnamiOMHHHH MOXHO pacCMaTpPHBATh Kak
MPOAYKT MPHCOENUHEHUS] TPHMETHJIAJIOMUHUS K NPONHIEHY

CH,CH=CH, + CH,al ——=> (CH,), CH—CHjal.

Tak kak peakuus oGpaTUMa, TO TPHMETHJAJIOMHHHH, CTOALIHH
CneBa, NPH BLICOKHX TeMmnepaTypax MOKeT OBITH NONMHOCTHIO YHaNeH
H3 CHCTEMEI C OTIHEMVIeHHeM MeTaHa W o0pa30BaHHEM METHJEHOBBIX
COeMHHEHHH WIH C TNYG0KO HAYIHM PasNoXeHHeM. )
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OnHAaKO TPUMETHUNAMIOMHHHE MOXKeT TaKkKe NPUCOEMHHATH IO-
CTOSIHHO IPUCYTCTBYIOWHE B CHCTeMe M306yTusen ¢ OGpa30BaHHCM
HEONEHTUJ aIIOMUHHUS.

OTnienienue meTana

>A1‘CH3 T+ H3C—11&1—CH2—C (CHg)s —>

—_— >A1—CH2—,E\1—CH2AC (CHy)s -+ CH,

NPUBOAMT K O6PAa3CBaHHIO HEONMeHTUNBHBIX TIPynn B TBEPIIOM

ocratke. T10CKONIbKY CBOGOAHBIH HEONEHTaH B rasax MHpOJH3a OT-
CYTCTBYET, TaKHe MPOLECCH, KaK

SAI-CHy + SAL-CHC (CHy)y —> >A1~ICH2—AI< 1 C(CHys
HIH

2>A1icr{rc (CHg)s —> >A1—(IJH——AI< +C(CHy),

C (CHy)s

OueBHIHO, He HAYT. DTo OOBSICHSAETCS TeM, UTO B IPOAYKTAaX pasJno-
JKEHHS OCTATKA THXKeJOH BOJOH Macc-CNeKTpOMeTpUYecKd ofHapy-
JKHMBAeTCs TONBKO MOHOJeHTepONneHTaH.

[Mponuen B YCAOBUNX ONBITA He OCTACTCA HeuaMeHHbM. [Ipu ne-
peroke NPONYKTOB PEaKIMH, HMEIOUIMX YIJeBOAOPOAHBIH XapaKTep
(B KOTOpBIX 6BIT CYCNEHAMPOBAH TBepABIH 0CanOK), HAEHTU(HILHPO-
BaHbI CJefyoniHe YyrineBOAOPOABI:

l-{2C=(|J—Cl-{2—CH2—CH3 ¥ H,C=C—CH,—CH—-CH,
[ |
CH, CH, CH,
2-MeTmaneHTeH- 1 2.4-lumertnnnenTen-1

Kaxk I’IepBbIﬁu OPOLYKT, HA3BaHHH{l Bhlle «IUMepHBIH MPONUIEH,
TaK ¥ BTOPOil NOJyYaTCsl M3 NPOAYKTa IPHCOCAUHEHHsS] TPHH300Y-
THJIANIOMUHYS K nponuedy. Kpome Toro, o6HapyXeHEl OCKOJNKH MO-
nekyJ, cogepxauux Ca.
I1pu nuponuse Tpu- (2-MeTHNNEHTHN) -aIOMUHKS (He CYHTAs pac-
mennenns alH) BosMoOxen pacnapm B IByX HalpaBJIEHHsiX:
1z CH,—CH,—CH,~—CH=CH, 4 CH;al
CH;—CH,—CH,—CH—CH,—al”
. ' 1\§\
CH, I \CH;—CH,—CH,—al -4 CH=CH,
1
CH;

Pacnan no cxeme 11 npencrasnsier co6oit nmpouecc, o6parHetii o6pa-
30BAHHIO 3TOTO COEAMHEHHMA (CTAAH3 KATAJHTHYECKOH AHMepH3aluu
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nponuiena). Takoro pacnaja ne HabJaoaaercs, TaK KaK TPHIIPONUJI-
a/IOMHHHE, oOueBHAHO, Oonee CcTOHKHUH, YeM Tplmemnamomnﬂni&.
Peaknus TpoTeKaeT B OCHOBHOM L0 CXEME 1; TpnMeTnnanmmmmﬁ
aflech TakKike yaajsercs B peaynprare HeoBPATHMOTO OTILEIIeHHs]
merana. OcTalbHble TIPOAYKTH PA3JIOKEHUs H3MEHSIIOTCS! TIPH BBICO-
Koii TeMnepaType peakliH HaCTOJBKO CJIOHO, UTO HCCNeZoBaHHusd
06 pasyIolUXCs JXHAKHX YI€BOJOPOILOB MOTYT HATh OYEHB MAaJo
cBe/ieHUH 0 (AKTHYECKOM NPOTEKAHHH npouecca.

NHPOJIU3 TPH-(2-3THJI TEKCHJT)-AJTIOMHHHS

OnuCAHHBIMH ONBITAMH YaBaJOCh [A0KA3aTh TOJILKO nepBUYHbLH
pacrnaj TPHMETH/AJIOMHHHA. Uro6bl MoOKazaTh, UTO IlaBHas mpe-
noceHJKa 06paTHMOCTH a/IOMHHEOPraHAYeCKOH JOCTPOHKH yrie-
BOJOPOAHOII OCHOBHI BEpHA, 6bl1 TIOCTABJEH SKCIEpDUMEHT, NpH KO-
TOpOM OTIIEM/IeHHE MEeTH/IaMIOMHHUCEBIX coenuncHUfi HEBO3MOXHO.

CMecn TpH-(2-3THIrEKCHI) -aTIOMHHES C 9-3tunreKceHoM-1 mpu
COOTBETCTRYIOIIEM BBIGOpPE KOJNHIECTBEHHBIX COOTHOLLIEHUH Tpe/CTa-
RyISIOT COBOH JKHAKOCTH C TeMNepaTypaMu KHIEHHs ~170°. B sTHX
YCOBHSIX B JKHAKOCTH OJHOBPEMEIIHO HAXOMSITCH yKa3aHHBIA TPH-
AMKH/ANIOMHHHi, COOTBETCTBYIOUIMH THAPHA H oneduu. ITpu 3TOM
BO3MOMKHBI CJIeIyIOIIHE PeaKIHH Pas3soXKeHUsT:

@
(C,Hq—CH—CHy); Al =—2> (CHg); Al 4 3CH;—CH,—CH=CH,

I
C,H; AW
l (1a) (3) 3C,Hy—CH=CH, + (C;He); Al
C.,Hg-—(f:CHz

LyHg

b (9, 3¢,H;—C==CH, + Al -+ 1% H,
(C4Hg—CH—CH,); AIH l
I C2H5
C,H; !

Pacnan (l1a) u (16) c ocaxjJenueM alOMHHWA H BbLIENIEHHEM
BOLOpOAa 3aMereH Yxke DpH 170°. ITockombKy mnpoilecc pacnana
yCKOpSIeTCSl KAaTaJMTHYECKH METAJ/IHUCCKHM anoMHUUHEM, €ro npo-
Texanpe mocTenenHo yckopsiercs. I[Iporecchl (2) m (3) npusOmAT
K o6pasoBanuIo cucreM: GyTHneH + 6yTHIANIOMUHUE (06paTHMOCTD
nepBoOfl CTAAWH AMMepu3alHH GyTHNIeHa) H TEKCeH + TPH3THJAJIo-
MAENE. DTH aJIOMHHHAAJKHNB 00pasyrTcs B OPUCYTCTBHE 2-3TUN-
reKceHa TpPH CPABHUTENBHOM BBICOKOH TemIepatype (170°), Tak 41O
nocaexoBaTebHble PeaKIHH:

C,Hy (CoHs) C=CHj + C;Hgal —> C,Hg (C;H)CH—CH,al 4 C;H,
CHy (C;Hg) C=CHy + CyHgal —> CiHy (CyHs) CH—CHyal + C4Hg
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JOMXKHBL HATH TOTYAC XKe, T. €. CHEAYeT OXHUAATh BBIACJCHHS M3
PEAaKUHMOHHOH CMECH 3THJICHA H 6YTI/I.1’IeHa. 710 ﬂeﬁCTBHTeﬂbHO TaK.
Buauane stunes u GyTuneH oOpasywoTcs B oTHouieHHd 1 :2, nos-
we—1:1. Hapsagy ¢ 5THM YBeJIHUHMBAETCH KOJHUYECTBO BBHILENAIO-
wmierocsi Bopopoaa (cM. Bbiile). UTOGH NOAAEPIKUBATDL NOCTOSHHYIO
TeMnepaTypy KHIeHHsl cMecH, Heo6XOMHMO OTTOHSTh O6pazyouuiics
no cxemaM (la) u (16) 2-3tuarexced. M3 nUCTHANSATa MOXKHO JIETKO
OTOrHaTh TeKceHOByio (pakumio (T. kumn. 56—68%), B KOTOPOi Mero-
NOM HH(GpPAKpPAaCHOH CHEeKTPOCKCIHE M Ia30XpoMaTorpaduuecKum
aHANU30M OGHAPYXKHBAETCH CMECh BCEX H3OMEPHBIX IEKCEHOB C IIBOI-
HOH cBsA3bIo B nosoxkenusax 1, 2 u 3. [lepemelilenue ABOHHON CBs3H
OObACHSIETCS HM3BECTHLIM KaTaJUTHUECKUM [eHCTBHEM aNIOMHHAM-
TPHAJKAJIOE HPH BLICOKHX TeMIepaTypax.

OTUM ONBITOM Y/iaJlOCh TOYHO AOKA3aTh pacllelieHde 2-3THATeK-
CHJIBHBIX ~ pafUKalor B OGOUX  BO3MOXKHBIX  HamNpaBJIEHUAX
(2XCs, Cs+Cy). Pemaromee snaueHue fJhs ycriexa HMeNO T0 06CTOS-
TEJLCTBO, UTO NPOAYKTH! 1O XOAY PEaKUHH YAANANHCH H3 PEAKIHOH-
HO¥ cMecd. B aToM zax/mouaercs OT/MHUHMe 3THX ONBITOB OT ONBITOB
B aBTOKJIABAX, TJIe COCTAB OJE(UHOR, SIBJSIIOUIHXCH IPOAYKTAMH pas-
JIOXKeHnusl, coBceM He sceH. Eme Jyulllme pezysbTaTrhl, BEPOATHO,
MOKHO NOJIYYHTE C BBHICHIHMH I'OMOJOTaMH 2-3THITeKCHAAJNIOMAHAN H
COOTBETCTBEHHO 2-3THUNTeKCeHa, TaK KaK B NPHUTOTOBJIEHHBLIX M3 HUX
peakNUOHHBIX CMeCAX TPHAJKHJIAJIOMHHHN Jyuuie cTaCHIM3MPYeTCs
60sbIEM H3OLITKOM OJiepHHA H, HECMOTPS Ha 5TO, MOXeT GBITh yCTa-
HOBJIeHa HeO6XOjMMas BBICOKasi TeMrepartypa onbita (170—180°).

MHPOJIM3 AJIOMHHHHTPHAJNIKMIIOB € NPSIMOA LENBIO
(TPHNPONMJIIAJIIOMUHHH) ’

Kak uanoxkeno Ha ctp. 89—90, cnourannoe alH-pacuiennenne
NpoTeKaeT Jierde B HANPABJEHUH PAna
HQ(IJ——CH,——al R——(IJH—CH.‘,—al RyC—~—CH,—al
|
H - H H
Tak, 4YTO MPOUYHOCTH CB53H BHIJIEJIEHIOr0 aToMa BOAOPOAA YMEHb-
LaeTcs B HanpaBJieHHH TOTO e pApxa. C 5THM pSioM MOMKHO COmo-
CTABHMTH IOJIHOCTBIO aHAaJIOTHYHBIH pHa

H2cl_cr{2—a1 R—(IJH—CHz—aI RoC—CH,—al
]

R R R

OHHC&IiIi%H B HacTosimel pafoTe HPKO BHpaXeHHAas TepMHUes
CKad HeyCTOHUYHMBOCTb TPHHEONEHTHJAJIOMHHHSI COOTBETCTBYET Jier-
KOMy pacnany TPHH3OOYTHJIANIOMHHHA HAa JIUH300YTHNAMIOMHHHI-
rHApuA M H306yTHAeH. Jng cpeHuX 4YneHoB 0GOKX PSiAOB OTLIEMJe-
Hie oneUHA MAET yXke 3aMeTHo TpyaHee. Haxomew, oTpHB MoOJe-
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KYJIBl 3THJIeHA OT R—CHy—CHg—al uner ene TpyfHee, TaK xe Kak
OTpBHIB MOJIEKYJIH [PONKJIEHA WJIH GyTHJIeHa OT TPHIPONHUI- W TPH-
GyrtunanioMubus (CM. CTPp. 90). Ilpu 57OM, O4YEBH{HO, HE MOXeT
faxe HATH pedp O TOM, UTO BBICIUHE AJIOMHHMUTPHANKHIIbI MOTYT
JIETKO PAacIlenAaThCs Ma STHIEH H HHU3LIine AJIOMHEHIAT DHAJTKHIIBI
B HanpaBjeHHH, 0OpaTHOM Deariuu nocrpoiikn. OnHako B rasax,
06pa3sylonUxca NPH HArpeBaHuH TPUNPONUNATIOMUHHUS B TEKCaHe 10
290—9925°, wapsaay ¢ 46,5% nponasa n 21,19 MeTaHa MOXHO O6Ha-
DYKHTb TaKXKe 16,8% srama. OcTaToK COCTOMT U3 7,4 o, uaoGyTaHa,
4,8% wusoGytunena, 1,6% 9. metnnnenrana, 0,9% 2.MeTHINeHTeHa-1
u 0,9% Bomopojaa.

Pacnaj TPHOPONUJIATIOMHHHS B CPABHHMBIX yCJTOBHAX npoTcKaer
BO MHOTO pa3 MeJlJleHHee, YeM pacnaj TPUA306y THIANIOMUHHUS, UTO
[OJIHOCTBIO COOTBETCTBYET NPHBEIEHHBIM BbILIE PACCYKACHHAM. Me-
T4H M 5T4H COOTBETCTBYIOT OXKHJaeMbIM OCKOJNKaM C; u C,, npaueM
5Tan Mol 06pa3oBaThcs H3 MEPBHYHO 06pasyiollerocs THIEHA CJe-
LYIOUIAM NyTeM:
C,H, -} C;Hsal —» C,Hsal |- C;H,,
C,Hzal 4- CHzal —> CHsal, + CyHe

(aHanorMYHO MOXKeET 0GPa30BATBCS TAKIKe H NpONaH, €c/ OH He AB-
JsieTcsi NPOAYKTOM THAPHPOBaHHMS TNPONMJEHA, OCBOGOXKAatoLlerocs
OpH MONHOM DAa3JIOXKEHHH TpunponunanioMunust). XapakTepHbM
TAKIKE SIBJASETC 00Pa3oBaHHe 3aMETHBEIX KOJNHUYECTB u30-C4-yrneBo-
poponos. OHH JOMXHBL NONYIHTHCS H3 H306yTHNAMIOMHHHEBHIX CO-
enunennit (CHsal + npormuen). TakuM o6pasoM, pacnaj LenH Cs-
B rpunpormiamomubny Ha Cy + Cg 10Ka3aH KOCBEHHBIM MYTEM.

OnbiThl, ONHCAHHBIE B TPEX NOCJENHHX pasjienax, NOKA3bIBAIOT,
YTO B AMIOMHHHHOPFAHHYECKOM CHHTe3e yIJIEBOJOPONHOH OCHOBHI
caenyer BbIGHpaTh TeMIepaTypy He Bbiie 150—180°. Ilpu Gonee
BBLICOKHX TeMIepaTypax MOTYT BO3HHKHYTh Pa3JHvible OCJIOXKHeHIH
BCJIEACTBHE pacnaja alloMHHUAOPTaHHYECKHX coenuHeHH#, a Takke
BO3MOKHBIX JAaNbHEHIINX peaKkuuil BbIAENAIOMHUXCS IPOLYKTOR, HAY-
MmEX B JAPYrHX HanpabJeHHAX.

MOJIYYEHHE YUCTOIO AJIIOMHHHS
u3 TPUN3OBYTHJAJNIIOMHHHS
UJIM JMH30BYTHIAJIIOMHHHATHAPHIA

OTKpHITHE HOBO# PeakiHH paculensieHus TPHA306YTHNAJIIOMHHHIS
¢ 06pa3oBaHHEM MeTHJEHATIOMHHHEBbLIX COEMMHEHHH H T. N. BBI3H-
BaeT cOMHeHHe B TOM, HAacKOJbKO MOXKeT OHITh OCYIIECTBIEHO Npea-
noxenne Lluraepa u ennepra [3] o padunHHpoBaHHH aNIOMHHHA Ha
OCHOBe npoleccoB o6pazoBaHus H pacnafia TPHH3OOY THAANIOMUHHSL.
Bo BcakOM cnyuae, npouecc

[(CH;), CH—CH;}); Al —> (CHy), C—=CH; + [(CH,); CH—CH;], AlH
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[IpOTeKaeT TNaJKO yxXe IpPH TeMNepaTypax, IPH KOTOPHX OTLIem-
Jnercs M300yTWUIIEH; OH He YCJOXKHSIETCH 3a cueT peakuui pas-
JIOXKEHHs, HAYIHX B JiPYTHX HanpasBjeHusx. Bo Bropo# crafuy np
200—250° AMU306YTHAAMOMHHUHTHAPH Pasnaraetcs Ha AamdioMH-
HUH, U306yTHNEH U BOJOPOA. MOXHO NpPEeNNONOKHTb, YTO H306YTH-
JieH XoTsl Obl B HEe3HAYHTENbLHON cTeneHH OyaeT NPHCOeTUHSIThCH
K enc He pasjoxuBlleMycs ruapuay. Peaknus pacnapa o6paszo-
BaBIICIOCA TAKHM 0O6pazoM TPHH30OYTHIANIOMHIINA NPH BHCOKOH
TeMneparype OyneT mnpotekaTh B APYroM HanpaeaeHud. Pacnan
U300yTHIBHLIX TPYON B JHUH300YTHIAMIOMUHHEFHAPH/E TAKXKe MO-
JKeT MATH IPYrHMM nyreMm. B nmo6oM cnyuyae 3jieck 06pasyrorcsi cO-
eIMHCHHAs, U3 KOTOPBIX B KOHEYHOM cueTe MOJMyyaercsi KapOua anio-
MHHHS.

Ilepeuie oneiThl Llurnepa u Tednepra fichHO NOKasulBaoT, uTO
NONOGHBIE YCIOXKHAIONME MOGOUHBIE PEAKUMH He NOJKHH MPOTeKaTh
B 3HAYHTENHHOH CTENEHH, TaK KaK (B Npelenax OLHGKH ONHITa) Npu
pa3noxeHny JHU300YTH.IANIOMEHHATHAPHAA NOJyUaeTcsi TeopeTuye-
CKO€ KOJIUYECTBO ra3cB, KOTOpble (ONATH-TAKH B mpejenax OMHUGKH
OMBITA) HMEIOT TeOpeTHUecKuit cocraB (u306yTunen: Hy = 4: 3).
Boo6iile ropops, 3nech peub HAET HCKIIOUHTENBHO O MOJyKOJHYe-
CTBEHHBIX ONBITAX, NPOBEACHHLIX B IPENapaTHBHOI NaB60paTOPHH, M
O4YeHb BO3MOXKHO, UTO YHOOMsiHyTOE YCJIOXKHEHHEe MO0 UMeTh MeCTO
B HE3HAYHTEJIbHOK CTelneHH. 3TO O3HAYAET, UYTO MO MPeNJOXKeHHOMY
cnocofy amIOMHHHH MOJKHO OYHCTHTB OT BCeX MeTasJsIoB, BRJIOYas
KPeMHHH, HO LeHOH HEKOTOPOTO 3arpPH3HeHHH KapOHAOM afioMH-
HH5. 3TO OGCTOATEJBCTBO COBCEM HEXKeNATeNbHO, TaK KaK KapOua
aNIOMUHHST CHJBHO YXyAlldeT CBOHCTBAa aJlIOMHMHHS.

[Toapo6uas npomepka NoKasana, YTO €CM AMH30GYTHAATIOMH-
HEATHJDHA pasnarate NP HOPMAJbHOM NaBJEHHH H TeMIepaType
243—247°, TO MOXHO B Bb/Ie/ISIOLIEMCS Ta3e HAPANy C yCTaHOBJIEH-
HBIM IIPH MOMOIIM OOBIYHOTO F'a30BOTO AHANHM3A TEOPETHYECKHM CO-
nepxanueM 57 % Hs n 43% u306yruneHa ¢ noMouIBIO MACC-CHIEKTPO-
MeTpa yeTko 0CHapyXHTh nponuaed (okomo 0,29 ® MeTaH OKOJMO
0,02%). IMTopomKkoOOPASHLIE aNMOMHHHN, OCTAIOLIMIECS B cocyne, rine
NIPOBOJIMJIOCH Pa3JIOXKEHHe, AaeT NPH 06paGoTKe KHCJIOTOH BOMOPOL,
cogepxkamuii  0,3% MeraHa (oNpejeneH0 Macc-CIEKTpoMerpHye-
CKHM cnoco6om). Orcroma crefyer, UYTO COAEpXKaHWe yrJepoaa
B ajmomunnn 0,2% u coorBercTBeHHO cofepaHue kapOuga 0,8Y%.
Ecnn kanare [uu3oGyTUNaMOMEHMETHAPHA B HarpeTyio no 340°
KBApUEBYI0 KosIBy Tak, yToObl Kaxkpas Kanis GHICTPO pasnaranach,
TO pesynbraT emle MeHee GaaronpusiTheil. Copepikanue yrnepozna
B aJIIOMHHHH Bo3pacTtet no 1%, cogepanne kap6una no 49,.

3aTteM GBINO H3YYEHO PA3JOKEHHe JNUU306yTHNANMOMUHHATHADHAA
B napax. C 5Toil Hesmbl0 B OUMPKYNSUMOHHONA annapaType uepea ruj-
pun nponyckanyu Bogopon npu 160° u 3atem npu 300° uaxn uarpertoii
INajJKOH aNOMHHHEBOH NOBEPXHOCTHIO. Bhifessionuiics anioMuEmi
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06pa3oBLiBan GaecTsililyto (osbry, Koropas ¢ TPyAOM OTHesnach
OT MOJUIOKKH. Bhjensionmiicss NpH pacTBopeHdd B KNCIOTe (bOJIbl(‘)I/I
pofopon conepxan 0,03% Merana, uTO COOTBETCTBOBAJO 0302 %
yraepoga u 0,08% kapfuia B amOMUHHH. Heckonbko aydmiai pe-
ayJabTaT Obl1 JOCTHTHYT NpH paoTe B BaKyyMe Ges rasa-HOCHTENs
(Bonopona). B anomMuHHH, OT/IOKEHHOM Ha aJIOMHHHEBOM INOBEpX-
HOCTH M3 NapoB MHH30CYTHAATIOMUHHATHAPHAE, IIPH 1—1,5 mu
pT. cT. ¥ 340° cozepixanre Kapbuna CHHU3UIOCH A0 0,04%. Itu pe-
3yJIbTaThl NMOATBEPXKAAIOT npenosioxenus Lluraepa u r ennepra [3].

Ipu ucneITanny NPOGH TAKONC AaNOMHHHA Ha yCTOMUMBOCTH
K KOpPPO3HH OKa3anoCh, YTO 110 CBOEMY XapaKTepy NoJyueHHbIH Ta-
KHM cnocoGoM anioMPHHME aHaJIOTHUEH aJIOMHHMIO, MOJYYEHHOMY
3JEKTPONHTHUECKHM CNOCOOOM.

TakuM 06pa3oM, MOXKHO CKasaTh, YTO padHHHPODAHHE ATIOMU-
HM# MyTeM 0OPA30BAHHA H MOCHENYIoIero pa3JIoKeHUs JUM300y THII-
AMIOMUHARTHADHAA W TPHH300YTHNAMOMUHHES MOXET UMETh IEp-
CHEKTHBY NPaKTHYECKOrO NPUMEHCHHsi TOJBKO B COYeTaHUH C MOKa
elle He HaiAeHHBIM NPOCTHIM CHOCOGOM NOCJAeAyIOllero yAaneHus
kapbuna amomunus. Hanporus, o6paGorka HarpeThix MeTajute-
CKHX peTanefi napaMp Auu30GYyTHJIaNIOMHHHUMIHADHAA NPH NOHU-
JKEHHOM [4BJIEHHH (HJH NapuuajbHOM JABJEHUH) TDHIOAHA JAJA
IOBEPXHOCTHOTO aJIlOMUHHPOBAHHSA.

SKCIEPUMEHTAJIBHASA YACTD

fluponua TPUMETHIANIOMMHHMS C UENbI0 MOAydeHHs Kapéuna amoMHHUS
(K. Harexnb)

15,4 2 (0,214 Moas) TPUMETHNAMOMHHES, NOMENICHHEIE B aTMO-
cepe asoTa B CTEKJSIHHYIO aMIyJNy C BEPXHUM OTKPHITHM KOHIOM,
ePeHOCAT B 4BTOKJaB eMKocTbio 200 ma. INlocne BhITECHEHHs H3
ABTOKNaBa BO3[YXa JNsl NPedynpexk[ieHdsi BBITEKAHHUS XMAKOCTH
U3 aMNyJbl YHCTEIM 230TOM CO3JAIOT NaBJeHHe 6 ar W Harpesawr.
[Ipu 5TOM OTLIEMJSIETCS MeTaH, KOTOPHIH (BHaYaie B CMecH C a30-
TOM) Bpems OT BpemenH cnyckaioT. OnbiT npotekan CiefyiouuM

o6pasom:

72 vaca npu 170° 6,4 2 (1. T. 1)
19 yac. npu 180° 1.4 »
20 vac. npu 200° 1,0 »

24 vaca npu 220—235° 1,1 »

Beero B Teuenue 135 uac. nomyueno 9,9 2 (1. 7. 1.) Metana = 0,43 Moas.

[Tpu obpasosannu Al,Cs nomkxo suiaenutscs 0,48 mosns me-
Taua, npu 06pa3s0OBaHHH AlCH—O,428u moJss. HecmoTpst Ha Xopo-
liee coBRajieHHe CO BTOPOH BeNHYMHOH, ONBITHBIE AAHHBIE CKOpee
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COOTBETCTBYIOT O6pasoBanmic Al,Cs, Tak Kak B XOMOAHOH YACTH Ka-
nuangpa GblI0 OOHAPYKEHO HEeMHOTO OTOTHAHHOTO M3 ABTOK/AABa
HEP a3/10XKHUBLIEroCcs] TPUMETHI ATIOMHHHA.

Octatok nocae passoxcnns (7,6 2) HAXOAWACS GOJBLICH YACTHIO
B CTEK/ISAHHO# aMnyne (6,6 2) m wactmuno B cBOGomHOM mpocrpan-
cTBe aBTOKnaBa. OH NPENCTARJAJ COGOH IXeNTOBATO-KOPHUHEBYIO
LOJMYNPO3PAYHYI0 MACCY, OYEHb CHJIbHO HAlIOMHMHAMILYIC aMOPGHYIO
Moaudukaumoo kKapouga amomuaua. OH He BOCTIAMEHSJICH Ha BO3-
AyXe ¥ JIeTKO pacTepaJics B nopouok. [1pu o6pasoBanuu Al,Cs mos-
KHO nomyvareca 7,7 e, npu o6paszosanmn AICH-— 84 2 ocrartka.
Ocratox comepxan 67Y% Al (ecan cuntate Ha ALCs, TO 5TO cOcTaB-
ager 75Y%, ecam cudTath Ha AICH—69%). Tlpu PaCTBOpPEHHH
5TOr0 OCTaTKa B pa30aBeHHOH cepHOH KucnoTe ofpasyercst 259 ma
BemecTBa (C comepkaHueM 172 me = 64 mmoss Al) u 113 ma
(8. 7. 1) (5,05 mmosrs) CH,. CoorHowenne Al/C = 1,27 (paccuwrano
mnst AlyCs = 1,33, nas AICH = 1,0). Tpu pactBopenun ® CepHO#
KECJIOTE€ OCTaBANOCh HEMIOrO MACJ]AHHCTOH KuikocTH. OYeBHIHO,
OCTAaTOK NpPEeACTaBAsAN COCOH KapOUA ANOMHHHS, HECKOJBKO 3arpss-
HEHHBI MACJISHUCTEIMH NPOAYKTAMH Pa3jIOXKEeHHsI.

YacTHUVB MMPONHZ TPUMETHNANOMAHHN (Ndom B.)

14,8 2 (0,205 Mons) TPHMeTHIATIOMKHHS, PaCTBOPEHHOTO B 50 M4
TeKkcana, HarpeBajli B aBTOKJaBe M3 BBHICOKOKAYECTBEHHOH CTaJu 1o
175—180°. Yepes 4 cyToK naBjcHHe NOAHMManoch no 21 ar, vepes
5 cyrok — n10 25 ar, depe3 6 CyTOK CTaHOBHJIOCH paBubeiM 29 ar. Ilo-
cle OxJaxaeHus nonydamu 2170 ma (4. T. n.) uucroro merana. Co-
JlepXKUMoe aBTOK/IaBa cocTosiio U3 39,9 2 KHAKOCTH (13 xoropoii
TIpH Neperonke OblyI BELAENEH rekcad # 9,9 2 TpUMeTHNATIOMEHEYS) U
2,5 2 cyXoro TBEp/IOro OCTaTKa, KOTOPHI 0CTe NPOMBIBKH T'€KCAHOM
M BRICYIHBaHMN conepxan 48% amomunusa. Conepxalne yrnepoia
(HalinenHOe MO KOJMYeCTBY MeTaHa, BbLAEHMBLIEMYCS] IPH [HAPO-
auze) Obino paBHo 37%. Ocrambuble 15% ocraTka NIPeiICTaBMSsIIIH
oGO He TOJIbKO BONOPOM, HO, BEPOATHO, H KHCJAOPOL (Bcnencrue
OKHCIIeHnsl) . PesynpTaTsl nefiTeposin3a OnHCaHBl B OGLIEH YaCTH.

Inponns TPUMSOGYTHNANOMHENS B sakpuitom cocyne (Fidoar B.)

132 2 (0,667 monst) - TpuM306yTHN ANMIOMHEEHRS. BMecTe co 150 2
(2,68 mons) H306yTHNEHA HATPEBANK B ABTOK/IABe H3 KAUYeCTBEHHOR
cTanu eMxocTbio 1 2 no 220—230° B Teuenne 22 cyrok. [Nocne oxna-
KICHHA OCTaBLIMiCA H306YTHNEH H BHOBb OGPA30BABIIMECH [A3bI
Nponyckajln yepes NOByUIKy, oxnaxknaemywo no —S80°, u nonydanm
160 ms xoHpencara. Hekonpencupyouecs rass coOHpany B raso<
merpe [8790 ma (u. 1. A.) = 0,3925 Mous].
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CocTas HeCKOHIEeHCHpoBaBIIuxcs rasos (onpejielleH MacC-CIeKTpo-
METPHYECKHM CNocoBoM)
CH, GCH, GCsHs CeHe u30-CiHy u#30-Cil; C(CHy),
KonuuecTro, 06. % . . 949 Caenn 1,9 0,5 07 2,0 Crenu
Konusectso, moan . . 03725 —  0,0075 0,0018 0,0028 0,0078 —_—

CocTas KOHJEHCATA
C.H, CaHs u30-CH,, u30-CiHy

: 08 18,4 76,2
Komiuectno, 08. % -« + « « = « » » 46 ; X
KOMHUECTBO, MOJH « « o « = « = = - 0,1319 0,0229 0,5275 2,184

B aBTOK/IaBe OCTABaJjach CyCIEH3HS XesToBaro-6e0ro TBepaoro
BeHnieCTBa B XKHJAKOCTH XKE€JTOro IBeTa. Co,rlepx«:mMoe1 ;BTOKJIEIGEB%
BLUIABJHBAJH a30TOM, 49 2 JHAKOCTH NEPETOHAJM NIPU 1O MM HI/IeM-
¥ monyuanu 36 2 aucTHANATa, coGupaemoro B ox§aMﬂaeM0n;3np e
Huke. OcTapajcs ¥eaThlii MAacisIHMCTHIE BH3KHH OCTATOK 2, C >
nepxammuit 17,6% Al Huctunnsat (36 2) meperoHss Ha KOJOHK
BoicoTos 1 M. TMocne noaydenus He6OALLIOro NPeAroHa, cOGPaHHOTO
npu 62—64° (2-metunnenten-1) OBUIO NOJMyUYEHO 20 ma uno;zosmuo:
kunsauell npu 81,8° ¢ppakuuu ¢ n%= 1,3968. Omnnaetmn , -nnmev
tunmenter-1 umeer 1. Kun. 81°, n¥= 1,3970. Teepablil XenTOBATHIH

ocratok comepxut 44,3% Al m u3z 1 2 ero BeuenseTcs 495 ma
(1. 7. n.) rasa (r. e. 1,35 mona Ha 1 2-ar amoMuHHA).

Cocras rasa (OnpejieneH MacC-CIeKTPOCKOMMIECKHM cnocoGom)
CH, C(CH,), nao-C,H, u30-CH; H, Cgl,

Koanuectso, 06. % . « « . 79 6,9 57 3,6 34 13

OnelTe 6e3 n06aBKH M306yTHNEHA HJIH B FeKCAaHOBOM pacTBOpe

NPOBOJMJNCE AHAJOTHYHO. ]
pOnncaHne AHAJIOTHYHOrO ONBITA PAa3JOXKeHHsl TPH-2-MeTH/INeH

THJIAJNIIOMHHHA He NIPUBOAHTCA.

Muponns TpH-(2-9THITEKCHN)-AMIOMHHIS UPH HOPMAJLHOM [aBJCHHH (Ndom B.)

67 2 (550 m3ke) TpH- (2-5THITEKCHII)-aJIIOMHHHs B CMECH C 1452
2-5THNTeKcena-1 HarpeBany ¢ o6paTHHIM “XOJIOlIPIJIbHI/IKOMQi%O a’rglc)?co-
depe SamMTHOTO rasa ua Game, HMeBlIel TeMneparTypy — 2
SKHAKOCTH B 0OPAaTHOM XOJOXHAbHHKE — NPOKAYHBaeMOe AH3E/bH
Macao ¢ Temmepartypoii 65—69°. Bbmenmogmec:ﬂ 0rxapu H rasbl H3
XONMOAMNBHUKA TIPOIYCKAIOT B OXJaxjaemblii 10 0° npHeMBuK, HMe-
fOIHE BHH3Y KpaH sl CTyCKa KOHIEHCATa, COeAMHEHHLIM C pTyTHHIM
razomerpoM. ONBIT AaMAacsa B oOuieil CNOXKHOCTH 624 qaf?i nppigggq
TeMmIepaTypa Kunsiiie#l XMIKOCTH BHayane CHHU3HJIACh C 1o .
Bceero BHIEJHAOCH, €CJHH He CUHTATH HeGOMBLIOro xo‘{mqecrsa6 ap-
rona (3auuTHBLA rasj, 3893 ma (H. T. 1.) rasa, KOTOpHIit Gbin cobpay
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nopuusiMu ao 400—500 ma u npoanamumsupoBad. CocraB rasa no
XONy oOnbiTa H3MeHancs. Tpu oTpenbHele NPOGH B Hauase, B Cepe-
JUiHEe ¥ B KOHIIE CIIBITA COAEDPIKANH

Koanuectno, 9%

Byren-1 . . . . . c... 3 12 34
Orujed . . ... ...... 162 10 36
Boropor . + « v v v v o .. 49 78 93

O6umit cocraB Obin cneaywomam: C,Hs 9,9, CoH, 85 H,
81,6 06. %, coorBercienHo 384 ma (17,2 mmonn) C4Hg, 332 ma
(14,8 mmonn) CoHy u 3180 ma (142 mmoss) Hy. B razax o6Hapykeno
OKOJIO TNOJIOBHHBI MaKCHMAJIEHO BO3MOXHOIO KOJHYeCTBA BOACPOAA
U COOTBETCTBEHHO Nno 3% sTHiieHa W GyTuseHa. B oxnaxjgaeMoii Jio-
ByLIKe HaigeHo 22,4 2 XHOKHX YrJeBOAOPOAOB, KOTOPble GBHLIM Me-
perHaHLl HA KOJIOHKE C Bpanlamwlleica JeHTOH BbcOTOH 50 cm u pas-
NeJIeHBl npH 1. Kun. 89—68° ra 7 dpaxunii.

Ppakyyn ., .. ... | I m v A" Vi VIl
T.gun,,°C. . . . ... 59 63 65 66 67 67,8 68
K;())quecmo, Mr . ... 02 01 01I5 025 0,30 0,35 0,85
L AN . 1,3872 —  1,3905 — 1,3924 11,3939 1,3953

Ocratok npeacTaBasin coGoil 2-stunrekcen-1. ®Opaxkuun I, V u
VII nientrduuMpoBasy METOLOM ra3oBoii xpoMartorpadum.

Cocras, %

Texcen-1 mpatec-Texcen-2 gue-lexcen? yueTlexcen-3 He naentuduunpyemo

I 44,6 — 2,80 15,8 36,8
\Y% 5.0 442 13,6 a) 59
Vil — 63,6 27,0 a) 9,4

) o
) Moxer DPECYTCTB0BATL HeBOJBIIOE KOAMYECTBO KHC- H MPOHCTEKCEHOB-3 B guf- H
MPAHC-TEKCERAX-2,

Cymma guc-, mparnc-nsomepos,

Nnpoaus Tpunporunamomunns (Mpoan B.)

16 2 (0,102 mona) TpunpormnamoMuass B 50 M4 rexcana Harpe-
Banu B aBTOkJNaBe eMkocTeio 200 ma npu 220—225° B Teyeuue 27

uac. Bcero sbipenuaocs 1550 ma rasa, cocrap KOTOPOTro TNpuBejeH
Ha crp. 267,
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MoayueHne MeTaJJMYECKOrO AJIOMHHUS MUPOJH3OM AHA3OGYTHIAAJIOMUHUAIHAPUAA

(Ndons B)

INpocToe pasanoKeHHe KHAKOTO JHH300YTUIANIOMMHHHTHAPHEAA

npu 240-—250° nogpoGro onucano B obuiel yactd. Jina pasnoxkexns
B Napax NPUMEHsIOCk OpHcHocofIeHWe, NOKasaHHOE Ha PHCyHKe.
CTeKkTsHHBEIN peakuHoHHHI cocyll | B BepxHell cBoefi yacTH cHab-
el NyockuM Inudom. B 3TOT cocyn BCTaBjeHa 3aKpBITasi CHH3Y
aJioMuHHeBas TPy6GKa, cBepXy cHafXKeHHAn
dnaugeM. Mexny ¢nadueM H IJIOCKUM _ Bodswolinap
nHdOM HAXOQUTCS PE3HHOBOe  yILJIOTHH-
TeJibHOe KOibno. B asoMHHHeBYIO TPYOKY
BBefeHA HarpeBaTeNbHAsl COHPanb 8 H Tep-
Mofniapa, KOTopasi Ha PHCYHKE He IOKa3aHa.
Jnas Toro 4TO06H UMETh NOCTOAHHYIO TEM-
nepatypy pasfoOxkKeHvs, B KauecTBe Temjlo-
HOCHTE/I1 B aJioMUHHEeBOH Tpy6xke npu- %
MeHeH kulalumii (eHantped. B Bepxmedl
YacTH AaJIOMHHHEBOH TPYOKH HaXOAMTCH
NJIOTHO HpHJEralouuid K Hell MeJHBIH OX-
JNaXAMHE 3MEeBHK, yepes KOTOpHI 1po-
NycKaloT BOASIHOH nap (TemmepaTypa mnJja- 2
o i
BjeHns ¢eHanTpeHa 96°). Merannuyeckui L
dbnadeny nonuii W oOxna¥kpaercs BOJOM.
Jup306yTRIAMIOMUHUATHAPHL — HArpeBamwoT
Ha Mmacnauoil GaHe, mOMelllas ero B HUXK-
HIOKO 4acThb CTeKJsiHHoro cocyla 4. boko-
BOH OTBOJ M3 COCyla — 3TO Ta300TBOJHAA
Tpy6Ka.

Jansi pasmoxeHus B TOKe BOJOpOAA 3TY
KO0y MOJACOCAHHAIOT K YCTaHOBKe, ONH-
canHOH Ha cTp. 109 (puc. 7). Ona cocrowt Annapat Jus pasioxeHus
M3 MeMGPAHHOIO Hacoca, POTAMETPA, D€ napoB mUM3O6YTUIAMOMH-
AKLHOHHOrO COCyja, TPeX IPUEMHHUKOB (M3 HUETBIpH]A.
KOTOpBIX TepBBH oxaaxkpaaercss o —20°
Bropo#t o —80° u TpeTHH — KHUAKUM BO3-

- - Oxaaucoenug

f 10cm =

~150cm?

.IyXOM), a TaK:Ke BO3BPaTHOH JIMHHH K Hacocy ¢ GOKOBBIM OTBOJIOM

K PTYTHOMY rasoMeTpy.

B peaxuuonnyio koaby nomelawot 25 m. JuH306YTHNANIOMHHAN-
rugpuga npu 160°. K Hauany onbiTa BCA yCTaHOBKA yIKe JOTIKHA
ObITh 3aM0JHEHA CyXHM YHCTBIM a30TOM (CKOpOCTh HHUPKYJSIHH
100 2/«ac). B teuenne 16 uac. paanaraerca 8 e quH306yTUNANIOMH-
uuiirgapuaa. bonee nonpo6Ho 310 HamoxkeHo B ofuieii yactd (CM.
ctp. 267—269).

Basi pasnoxeHHss B BaKyyMe OTCOeIMHSIOT UHMPKYJIHIUOHHbIH
HAcoc, POTAMETP, Ta300TBOXHYIO TPYGKY u Ia3oMeTp H NOCAELHHAH

o Jak. 2%
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NPHEMHHEK NPUCOCAKHHIOT K HeOOABIIOMY pOTANMOHHOMY Mac/s-
HOMy Hacocy. U3 amommHueBofi TPpyOKH yaansiior (eHaHTpeH. 3a-
TeM B Hee BBOINT GOJbLIYIO HArpeBaTeJbHYIO CHHPaNb ¥ HATPeBamOT
jo 340°. B marpeBatenbHOH OaHe NOAAEepKHBaloT TeMneparypy
140—142°, ocratounoe papnenme 1—1,5 mm pr. cr. B Teuenue
5 uac. pasnaraercs 15 2 nuH30CyTHUIANIOMUHHUTHAPHAA.
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nagsa XVI

PEAKLIMU AJIIOMUHUMOPTAHMYECKHUX
COENUVHEHUM C AUETHJIEHOBBIMH
VYIJIEBOOLOPOJAMU

Buaske I'., Miwoanep I. [1]

Wilke G, Miiller H., Lieb. Ann. Chem., 629, 222, 1960

AMOMUHMETPUANKKAB JIFKO NPHCOCMHAIOTCA K alleTHieHy, [pH 3TOM obpa-
3yeTcs aJlIOMHUMAOPraHHYecKOe COeNUHEHHEe C AJIKEHUIBLHEIM OCTATKOM. Ananoruy-
HblE COEUHeHHs TONYHAOTC B PE3YJbTAaTe MPHCOCHUHEHHS NUATKRIANOMHHHMA-
rHAPMEA K MOWO- HJIH NU3aMellleHHBM auetHieHaM. Takhe nMpoOAYKTH NpHCOCIH-
HeHusl MOFyT TakKXe [PUCOEIHHATh NHAIKANATIOMHHHATHADUAN IO IBORHBIM

CBS39M ANKCHHIBHEIX FPYNN ¢ 06pa30BaHUEM CO€IUHEHUi THIA [>Al—-]2CH—CH2R.

Tetpazamementpie GyTaaueHsl MOryT GbiTb CHMHTE3HPOBAHH NG PEAKUHH AUANKMI-
ANMOMMHUATHPHAA € JBAXKIH SAMEUEHHLMH aleTUeHaMi (MoJIpHOE COOTHoLUe-
pue 1:2). Takxke Moryr 6HTH NONYYeHH IeKcasaMelieHHbEe Oenzonn TpUMepH3a-
lueli QU3AMCIIEHHBX AUETHJCHOB, KATAaNM3UPYeMoR HANKWIAMIMUHHATHAPUIOM.

B xoje HCCNEeNOBaHH BO3MOMKHOCTH IIDOBeieHHs Deakuuii Me-
KOy onepHHAMH H AJIOMHHHHOPTaHUYECKHMH COeJMHEHHHMH (cm.
[2], a rakxke ra. VI, X u XII nacrosmero c6opHnKa) ObNIO
MHTEPECHO HM3YYHTh TaK)Ke OTHOLIEHHe AleTHNeHa K aJIOMHHHHTDH-
anKuIaMm.

TNepBeie ONBLITH B 3TOM HanpapJieHHWH GBLIH CHENaHbI [{urnepom
u HareneM [3] yxe B Havasie paGoT ¢ aJLIOMHHHHATPUAAKUIAMH. Oun
YCTAHOBHJ/IM, YTO NPH NPONYCKAHMM aNETHIEHa Yepes TPHITHNANIO-
muanit npy 150° npoucxonur peaxnusi. O6bsicHenusi npouecca OHH
B TO BpeMs He aanu. B rn. XII Hactosmiero cOopHHKa ONHCaHO
6,1aronpUaATHOE AeHCTBHE HESHAYMTENbHHX KOJHUECTB alleTHIeHa Ha
NPONeCC KaTaJHTHIECKOH JHMEepU3aluH STHJEHA 10 a-OyTeHa B IpH-
CYTCTBHH TPHSTH/IANIOMHHHS H HHKessl. DTO HBHNOCH (PSIMBIM NOBO-
LOM K TOMY, 4TOOH [€TaNbHO M3YYHTh PEAKIHH MEXKIy anioMHHHil-
OpraHH4ecKUMH COEAHHEHHSMH H aileTHyieHOM. Oj(HaKO B pe3yJsbTaTe
npoeesieHHOfl paGoOTHl ABTOPHl HE CMOIVIH OGBSCHHTH ONHCAHHOIO
Bhille 3d¢ekTa OT J06apKH 3TH/IEHA, 2 N0 BO3MOXKHOCTH CTApasHCh
nojijee H3yUHTh PEAKUHH aJIOMHHHUTPHANKAIOB B Pa3NHYHBIX Ha-
IpaBJieHysX.

YacTb pe3ysbTaToB — crepeocnenudpuyeckoe NpHCOeIHHEHHE IH-
ANTKHNATIOMHEHARCHAPHAOB K JMANKHA- MMM JHapunaneTHneHam [4],
a Taxkxke MOJyYeHHe yIJIEBOLOPOLOB, CoAepxaluux neHtepuii, uepes

18*
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amoMuHHHOpranuyeckue coenuHeHust [5] —yxke onybaukosaHa.
O nanesedlIMX ONBITAX KOPOTKO ynoMsinyTo Llurnepowm [6] B o630p-
HO# ctaThe. Huike NpHBOAATCH pPe3ynbTaThl OCTAJBHHIX 3KCIEpH-
MEHTOB.

PEAKUMH AUETHJIEHA C AJIIOMHHHATPHAJIKHIIAMH

Hauano peaxuun aTumnena c TpusTUIaNIOMUHEEM DY HOPMAaJLHOM
JlaBJIeHHH MOXeT ObiTe OGHAPYXEHO ¢ MOMOUIBI UYBCTBUTENBHHIX
H3MepHTebHEX NPUGopoB yke npu 80°. OpHako cKOPOCThb, HEOOXO-
JUMasi s NpenapaTHBHOIO HCIONB30OBAHMs TOH peakiuH, JIOCTH-
raercss Toabko npu 150°, YTO BHAHO H3 ONBITOB 1O KaTaJHTHYeCKOH
JHMEPH3aIMH 3THJIeHA C MOMOUIbIO OJHOT0 TPUSTHIAMIOMHHENA (CM.
crp. 216). Ecnp oneiT NPOBOOHTE TAaK, KAK HePBOHAYANBHO IPOBO-
aunu Hurnep u Hareap [3], To anetnsen pearfipyer ¢ TpUITHAANIO-
MHUHHEM B aHaJOTHYHBIX YCIOBHSX, HO SICHBIX PE3YJIBTATOB NOJYYHTH
He yaaeTcs, TaK KaK B 3TOM c/yqae PeaKilHs NPOTCKACT HCYNpas-
JIfileMO M NOJy4aloTcsl NMOJUMepH HeonpejesteHHOro ctpoenus. C apy-
FOH CTOPOHBI, €C/IM AUETHJICH MPONYCKATh Yepe3 TPHITHJIAMIOMUHUY
NPH KOMHAaTHOH TeMneparype, To HHKAKOro MNOrJiomeHus: He Habuiio-
pacrcsi. Eciy TeMnepartypy noBwIIIAThL NOCTelleHHO, TO npd 40-60°
HayHHaeTcst oueHb OypHasi peaKuusl ¢ NOTJIOLIEHUEM aleTuseHa o
pPEAaKUHMOHHYI0 CMeCh HEOOGXOAUMO OXNaKAaTh AJAS OTBOAA Tersa
peaxuuu. [Ipu sTHX yc/oBuUsiX uer Iajkasi peakuusi C INOLJolle-
HHeM TOYHO | MoJsg auetuseHa Ha | Moab TpusTWIamoMuHus. [To
JIOCTHXXEHHH 5TOTO COOTHOLIEHHUs JanbHefilllee NOMJONEHHe NPCKpa-
maercst. Eciu NPOAYKT peakuMH Pa3niOKHTh STHIAOBHIM CIHPTOM. TO
Ha | atoM anoMununa BbyeJdsietcss 2 3x8 ataHa M 1 sxe 6yTeHa-1,
T. €. TPHSTHJIAJIOMUHHH JIerKO NPHCOENNHSETCS K aleTUJEHy ¢ 06-
paszoBaHHeM IH3THJIANIOMUHUAGYTEH-1-HiH-1:

(C:Hs), Al—C,H; + HC=CH —>» (C;Hy); Al-CH=CH—C,H,. (1)

Taxum 06pazoM, aLleTHNEH NO OTHOILEHHIO K TPUSTH/ATIOMUHUIO
3HAYUTEJBHO PeakHOHHOCNOCOGHee, UeM STHIIEH, T. €. CHCTEMA 3J1eK-
TPOHOB TPOHMHOU CBSI3H B aleTHJIEHe JieTye B3aUMOAeHCTBYeT ¢ 5JeK-
TPOHOHEHACKHTIIEHHHIM ATOMOM aJIIOMUHMS!, YeM CHCTEMAa 3j€KTPOHOB
JBOHHO# CBfI3W B 3THJIEHE, €CJIM HCXONUThL M3 NpejcTaBhenud [7), uto
3TH peakilMi HAaYHHAIOTCS Y 3JEeKTPOLOHEHACHIIIEHHOrO aTOMa aJlio-
MUHHS B TpHAaJKUJaNioMHHHH. [IpucoennHeHHe NPOHCXOMHT TONBKO
B OfIHOM HanpaBJICHUH, H JAaXe ¢KUCJble» aTOMbl BOAOPOAA ALeTH-
JleHa He MeLIaoT. AueTHIHa anoMHHHs He ofpasyercss faxe B pe-
aysabTaTte NOGOYHOH peakiH, TaK KakK NPH pacllenyieHly BEAeJseTCs
3Tad. B 5TOM OTHOWIEHMH NpOSIBJNETCS pe3roe pasdiuuie B MOBene-
HHM asIOMHHHHTPH- H MAarHMifManKWiOB, RocneqHHe o6pasyior
TOJIBKO AHETMJIHIBL.
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HusmunbyTednaanioMuui — neppoe coefiliHeHHe H3 HOBOTO THNA
AMIOMHHEATPHAIKHIIEHOB C ABOHHOM CBS3BIC B HENOCPEACTBEHHOM CO-
cefcTBe ¢ amoMuuneM. [To CBOUM CBOHCTBAM aMIOMHHHATPHANKHEHBL
OUeHk OT/IHYAIOTCH OT aJIOMUHHHTPHANKHAOB. Tak, npu OnHCaHHBIX
YCJIOBUSX ROrJIONIEHHs GOJblle OJIHOM MOJEKYJBl All€THIEHA He Ha-
6nonaetcs. 310 O6BACHAETCS] TCM, YTO OjHAa BaNEHTHOCTH alioMH-
EHSI COCIMHCHA C YIJIePOAHBIM ATOMOM, Y KOTOpPOTO HMeeTcsl JBOil-
Hasi CBSI3b, M TOTOMY peaKIHMOHHAsi CNocOGHOCTh O6eux JpyTHx
cesizell Al—C cHIBHO MoHWXKAercs, T. €. BAHHAbHAs TPyIMIia OKasHl-
BaeT pneficTBHe, aHAJOTMYHOE JEHCTBHIO aToMa ranorena, OR- mnam
NRo-rpynnel. Ecnu npefnosioXuTb, YTO BCe peaKuUuH aJIlOMUHHATPH-
aJNKUJIOB HAUMHAIOTCH CO B3aHMOLEHCTBHA MEXIy PEareHTOM U Hesa-
MIO/THEHHBIME 3JICKTPOHHBIMH yPOBHSIMH 4JIOMHMHHS, TO MOXHO CKa-
3aTh, YTO NPHCYTCTBHC BHIHJIBEHOTO 3aMecTHTens 6GOnbilie He B CO-
CTOSIHMM BJHSTb Ha TPOHHYIO CBA3h NPYroifl MOJEKyJH aneTusieHa.
He3anosHeHEble 3/eKTPOHHEIE YPOBHH OKa3BIBAIOTCH HACHIILEHHBIMH
KAKUM-TO MEX- MM BHYTPUMMOJEKyAspHBIM o6pasoM. [lomobuoe sB-
JleHHe OOHAPYXEHO U MPH PeakUuH AUSTHACYTCHUJIANIOMHHHUS C IH-
stunoBbIM 2upoM. Ilpu cMemmenun 006OMX KOMIIOHEHTOB XOTHA
TennoBoll 3¢dexr u nposiBrsiercs, OXHAKO OH COCTABJsIET TOJBKO
7,5 Kkaa/moat TIO cpaBHeHMIO ¢ TOIJOTOH OGpasoBamusi supara
TPUSTHNAMIOMHHHS, paBHOH ~11 kkas/moss. B cooTBeTcTBHH
€ 5THM 3(MpaT HEHACHIIEHHOTO AMIOMHHHAOPraHHUECKOTO COeNHHE-
HHS HEJIOCTATOUHO cTalHJieH H MOXKeT pa3naratbC Ha KOMIOHEHTH!
B BHICOKOM BakyyMe. Ilpm 3ToM noxa Bech 3(Mp KOJHYECTBEHHO
He OyleT OTOTHAH B JOBYLIKY, OXJaXJaeMylo IKHJIKHM BO3MYy-
XOM, caM AM3THAOYyTeHHAanoMuHHi (MosekyaspHeil sec 140) B Te-
ycHHE JUIMTENILHOTO BpeMeHH MeperoHsitbest He Gyjer. Hanpotus,
HpHU TeX 3Ke YCJOBUAX MOMKHO OTOTHATh 3HaUMTelIbHOe KO/JHYECTBO
TPUNPONMIAMIOMEENS, KMeIOIlero 6Ofee BHICOKHH MOJIEKYJAPHLIH
Bec (156).

HeaunaunTenpHOe AaBJeHHe NApOB, OTHOCUTENLHO HU3Kasi 3Hep-
rusi 06pa3oBaHUs H OTCYTCTBHE [ajbHEHIEro NpHCOeNHHEHHs alle-
THJ€Ha OJHO3HAYHO YKa3HIBAKOT HA TO, 4TO AHSTHACYTEHHNANIOMH-
HHEl 70/KeH OLITh B 3HauMTeNbHON creneHH accoummpoBaH. Onpene-
JieHHe MOJNeKYnspHOro seca 310 noxgreepauno. [Ipn +5° u B 0,03 M
pacTtBope B GeH30se CTE€NEeHb aCCOUHMAIHHU COCTaBJsieT 2 U YBeJUYH-
Baerca B 0,1 M pactBope no 2,5. ¥ TpHITHUNANIOMHHHSA CTelleHb ac-
collyalluy NpH TeX e ycioBUsX He Bhiie 2 [8].

[TpuunHy accolmanyu cjenyer UCKaTh B JBOHHOH CBA3H, Haxo-
nsuiefics BOMH3M aTOMa afiOMHHHSL, KOTOpas, BEPOATHO, CHJIBHO
DONSIpH30BaHa H MOMKET BCTYIIHTh BO B3aUMOJEHCTBHe c He3anoJ-
HEHHBIMH 5JIeKTPOHHBIMM YPOBHSIMH aTOMa aJIIOMMHHs, NpHHAJJIe-
Kalero BTOPON MOJeKyJe, TAK UTO 0O6pasyeTcss KOMIUJIEKC C OTHO-
CHTENbHO BHICOKOH sHeprmell accouuauuu (cM. dopmyny). Hudpa-
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KpacHbl# cnexTp *
H H
[ |
>Al——C—C~—C,H5
- +

N {
DA

YHCTOrO AMSTHUNCYTEHHUNANIOMHHUS. H ero 3QupaTa OdYeHb XOpOLIO
MOATBEPIKAAeT 3TO NPEANOJICKEHHe, MOTOMY 4TO Tlosoca CIeKTpa
norgowenduss 1655 cm!, xapakrepHaywomas yuc-1, 2-1uankunsTu-
JieHbl, COBHHYTa B CIECKTpe I.II/ISTI/IJlﬁyTeHI/IJIaJHOMI/IHI/Iﬂ B CTOPOHY
MeHBUINX BOMHOBBIX uHcen (1553 cm~'), 4To cOOTBETCTBYET pasphix-
- JIEHHIO ‘CBAI3H, BRI3BAHHOMY NONSPH3YIOIHM AeiiCTBHEM aTOMa AaJIo-
muanA. [Ipn o6pasoBaHnu 3¢HpaTa CBS3b aTOMA ANIOMHHHS BHOBB
ocaaﬁ;rme’rcs;, TaK UTO CJI€eACTBHEM 3TOI0C ABJAETCH U3BECTHOE YIIpOo4-
HeHue [BOfHON CBsi3M, O veM CBUAETENBCTBYET HHQPPaKpacHbiii
cnekTp s¢upaTta (BOJHOBOE YHCJIO yBenmuuBaercst go 1587 cm!).
CpaBHeHHe XapaKTepHOHl IOJNOCH CrekTpa ABOHHO CBASH JMHATHI-
GYTEeHHUJIaJIIOMAHUS C COOTBETCTBYIOLUEH NOJIOCON CHEKTpa yuc-one-
¢HHOR OnNpaBabIRAETCSl, TaK KaK cJelyeT MPeArofNoKHUTh, UTO NPH-
coenvHenue cBsi3Kk Al—C K anernneHy NPOHCXOAMT TakikKe B 4uc-
NOIOXKEeHHe, KaK 3TO YiKe JOKazaHo ANA NPHCOeLHHEHHs rpynn
Al—H x tpofinoil cBs3W, Haxofsulelica B cepeguie lenu [4]. Ito
MOXKeT GBITh H300parkeHO JJIsi Pa3nHYHbIX CJy4YaeB CJACAYIOLIHM 06-
pasoM:

al—C,H; N al\C:C /Csz

2
heden T T \n @
Ecnu poctaTouHoe KOMMMECTBO JHATHAGYTEHMIIAJIOMHHHS TPH
HOpMaJIbHOM JaBJeHHH HarpeBath no 140° To HabnwonaeTcsi CHABHO
3K30TePMHUECKAs] PeakiHsd, B PC3ysabTare KOTOPOH NoNyyaercs oueHn
BA3KHH MPOAYKT. ITO H3MEHEHHe NPH HAarpeBaHHH Hapsigy ¢ acco-
mMaipei (TeMnepaTypa KUNEHHS CHJIBHO INOBLILIAETCS) sIBAsieTCA
OCHOBHOM MpHYHHOH TOTO, UTO AUSTUAGYTEHHUNATIOMHHAD HE MOKET
6bITh NeperHan 6G€3 pasJoXKeHHs ga)ke B BHICOKOM BakyyMe. OmHaxo
B 5THX YCJAOBHAYX OX MOXeT AHCIPONOPIHOHHPOBATHCS: B OCHOBHOM
AHCTHJAA™ ©OCTOMT M3 TPHSTHJIANIOMUHHA, a B Ky0Oe ocraercst BhICO-
KOMOJIEKYJISIPHBIH NIPOAYKT.
[Mpn angoromdse AMSTUIAGYTEHUNIANOMHHUSA, TPOTEKAIOMEM npH
HATPeBaHUH, Bbigensercd staH, 6ytad, yrmesogopoasl Cg u Cs. ¥rne-
Bopopoan Cs— cMech 3-MerunnenraHa (la, ~40%) u 2-3tun6y-

* Bce crenyionue pesysbTaTh N0 (UINUECKHM CBOHCTBAM B3ATH U3 [HCCep-
ranuu IlomGypra [9].

tena-1 (Ila, ~60%) — MoTyT 06pa3oBaTLCs 10 caefyiollell cxeme:

al—-CH=CH—C,;H; al—CH—CH—C;H; CH;—CH—C,H;
al—C,Hsg al CyHjy C,Hy; Ia
I
l ®

CH,=C—C;H; ROH aI’CHZ(I:—Csz + al—H
| «—

C,Hs C,Hs

Ila Il
Arto 3uaydT, YTO 06a yryeBopopona o6pasyrorcs IpH ePBHYHOM
npucoenuiennn rpynmel al=CoHs K’ aBOiHON CBA3H OYTEHHJIBHOTO
octaTka, npuyeM npoaykt (Ila) posuukaer Gnarojapst AONOJHH-
tespHoMy oTiennenuro alH, xapakTepHOMy asisl aJllOMUHHMTpUan-
KHJIOB.

Bo BTOpOM HanpamjieHHH Peakilus NpOTeKaer He KONUYECTBEHHO,
Tak uto 2-3tun6yren-1 (I1a) we eguHCTBEHHBIH NPOAYKT rHAPONH3A.
IlosiBnende 3-Metmnnentana (la) ocoGeHHO SCHO TMOKA3BIBAET XOJ
peakuuH M [0Ka3blBa€T BO3MOXHOCTh CYLIECTBOBAHHS amoMHHHT-
OpraHHYyecKUX COEAMHEHMil C JABYMsl aTOMaMH aNOMHMHHSA, CBA3AH-
HBIMH ¢ onHEM atoMoM C. O Takom THIe cOelHHeHHH OyneT CKa3aHo
HHUXKe. .

Vrnesopopons Cg 06pa3yroTesi N0 aHANOTHYHOH peaKUMH, Of-
HAKO BCJAEACTBHE O6pA30BaHHs ellle OfIHOTO HEHACBILIeHHOro MpoMe-
’KyTOUHOTO COeJMHEHHsI MPOHECC NPOTEKAET HECKONBKO NO-HHOMY:

al—CH=CH—C;H, al—CH—CH—C,H;
+ —> ] | — @
al—-CH=CH—C,H; al CH=CH—C,H;
11
i~ al—-CH—CH—C,H; T al—CH=C—C,;Hg
al ™ CH CH, ROH
— L4 —> —_—
CH—C,H; al—CH—C,H;
B— —
v v
CHy;=C—CH;—CH,—C,H;
|
C2H5
Va

OcuoBHLIM NpoAykToM (Bbixon 85—90%) aakorosmsa cuuraercs
9-stmarekcen-1 (Va). IMpoaykr noGounoit peakumu (Boixop 10—
15%), ULEeHTHQHIMPOBAHHHE MNOCPEACTBOM Macc-ClIEKTpOMeTpHYe-
CKOTO aHasu3a, — OKTaH (MOXeT GBIThb, 5TO 3-MeTHJTeNnTaH). Yrie-
BOAOPOAHEIN CKeJieT 2-9THATEKCeHa-1 CcOOTBeTCTBYET NEPBHIHOMY
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NPHCOENMHEHHI0 aJIIOMUHHACYTeHHIBHOR TPyNnbl K JIBOHHOH CBSA3M
BTOPOi TakoOf Ke rpynnb. Buavane mOXHO ObLTO CHOBA OXHU/ATH
06pa30BaHHs; NPH ankoronnse H-merwirentena-3 coepuuenns I ¢
ABYMsi aTOMaMH AaniOMHEHS. 2-DTunrekcen-1 (Va) — AeHcTBHTC/IL-
HBIil MPONYKT anKoronH3a — 06pasyeTcst U3 COeMHeHHsI V, KOTOpoe
B CBOK) Ouepeb MO:eT nonyuntbest u3 coegmuenns (I11) nocpen-
ctBoM oTmienvienns alH u mpucoenHuenns ero B Apyrom mecte. [1pu
9TOM BO3MOKHO, YTO M3oMepm3anusi coexwnenusa (III) B (V) mpo-
WCXOIMT BHYTPUMOJIEKYNAPHO, KaK 3TO BHAHO H3 (opmyasl (IV).
CrpykTypy npoaykra (V) HYXKHO elle TOYHO J0Kasath, 4TOGHI Ii0-
JY4UTh TIOMHYIO ACHOCTb O NPOMEKYTOYHOM NPOAYKTE, KOTOPEI H30-
GpaxeH Kak OATHYNEHHEI LMKJ, 06pa3oBaHHbIA 33 cUeT OCTaTod-
HBIX KOOPIHHAIHOHHBIX CBsi3ell.

Kpome Toro, Hapsiay ¢ yraesogopogamu Ce u Cs MOXKHO [OKa-
3aTh Tak¥Ke Kak NpH NOMOLIM Fa3oBOf XxpoMarorpaduu, TaK U Mace-
CIIEKTPOMETPHUYECKHM aHANH30M HaJHudMe B NPOAYKTAaX IHIPOJHK3a
8—9Y, u-rentena-3 u H-rentaHa. 37O TOBOPHT O TOM, YTO K UHCHY
NoGOYHBIX peakiuHil OTHOCHTCH Takke pacuiennenne ceasn C—C
B coenurennn (III) y aroma yrmeposa, CBAIBAHHOTO C JABYMs aTto-
Mamu amioMuHud. TakxKe HMeIOTCst B NPOAYKTAX ajKOroNMsa U Apy-
rue OCTaTKd, HanpuMep MetaH (cM. ra. XV). #-Bytan kak mpo-
LYKT aJKOrosu3a mojydaercs uad coenmbenusi (VI), xoropoe o6pa-
ayercst 6narofaps npHcoenuHenno alH k ABOHHON CBA3H GyTeHHIb-
HOil TpyNMH, NpoHCXOAsuleMy B mporecce peakuun (3):

al—CH==CH—C,Hj al—CH—CH,—C,H;
+ — 1 )
al—H al
VI

Coenunenre (VI) crabunbHo, TaAK KaK B a-TOJOKCHHH aJKHJIbHBIH
OCTATOK HEepa3BETBJEHHBIH, NOITOMY BOJIOPOJ, CBSI3aHHBIH € TPCTHY-
HBIM 2TOMOM YIJepolla, He NPHHUMAcCT y4acTHs B OGpPaTHMOM OT-
mensiennn Tpynnel alH, kak 3T0 HMes0 MeCTO B ciyvyae peaxkluH
(3). O6pazopanue Takux coeauHeHuii 6yaer 06CyXaaThes Npu pac-
CMOTpeHHH npucoefuHenns: rpynn al—H k TPOHHBIM CBS3fiM MOHO-
ANKUJ1ANETHIIEHOB.

U3 Bcero CKa3aHHOTO BHAHO, 4TO H3MeHeHHe AHSTHACYyTeHus-
AMIGMHHHS IIPM HAarpeBaHHH —— OUeHB CJIOXKHBIH Bonpoc. B cBsizn
€ 3TUM HHTEPeCHO y3HaTh, KAK MOLYT BJHUNThH YCJIOBHs ONBITAa Ha
COOTHOLIEHHe KoruuecTs yraesoaoponoB Cg 0 Cg B NPOAYKTAxX anko-
roauza. Eci npo6a ausTus6yTeHHIaMOMAHHS Ouelb GhICTPO LOBO-
JUTCA IO TeMNepaTyphl PeaklHH, TO MOJAPHOE COOTHOLIEHHE yrie-
pojoponoB Cg H Cg B KOHEYHOM CY€TE PABHO 1,4: 1. Hanporus, ecin
5TO Xe COejMHeHHe MeAJIEHHO NPHKAMbIBaTh B NPelBAPUTENbHO Ha-
rpeTyio KonGy, TO B NPOAYKTAX DPA3NOKEHHs KOJHYECTBO YIJIEBOMO-
poaos Ce yBenHuUHBaETCA (momsiproe cooTHomenne Cg: Cg = 2,4:1).
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B sToM cayuae BHOBb IOCTYnaloliee BELICCTBO conpuKacaeTcs ¢ npo-
JLYKTOM peakLHH, UMEeIOLUM Gonpuie rpynn alCoHs, ueM GyTeHH/Ib-
Hbix. Kpome TOro, oHo eille pasdGapasfercs NPOAyKTaMd peaxiuH.
Bce 570 NPHBOAMT K NPEANOYTHTENBHOMY NPHCOENHBEHHIO rpynn
alCoHs k 6yTeHHNbHBIM IpynnaM. Peaknumio MOXHO NPOBOAMTL TakK,
410 GyayT OGpPA30BHIBATBCH TOMBKO YIJCBOLOPOAH Ce (ecnu pac-
TBOp IHSTHAGYTEHH/ATIOMHHHST B TPUSTHJIAIIOMHHHHI A06aBJATH no
KamJiiM B TPHITHJIANIOMHHUH, NPeIBApHTENBHO HArPETHIH no 140°).
TakuM 06pa3oM, B PeaKUHOHHOH cMeCH IpyIn alCqHs 6yner GOfbme,
yeMm Tpymil al—CH=CH-—CsH;, n, caenoBatesibHO, Cg-ueneit Gy-
JIeT COBCeM HeMHOTO. AJIKOTOnM3 NPONYKTa peaKiun Aaer MO3TOMY
Hapsigy ¢ HeGOMBLIIMM KOJIHYECTBOM 3TaHa H GyTana TOJBKO 2-3THII-
6yTed-1 U 3-MeTHANEHTaH. .

TpuMeTH/IAMIOMHHHE M AHSTHNAJIOMUHHKXJIOPHA HE pearupyioT
C 5THJEHOM B YCJOBHSIX, B KOTODBIX OGHIYHO NPOBOAAT PEAKIHMIO
aocTpoiikn. OuHH He BCTYNAIOT TaKXe B PedKIMio H ¢ GoJsee peak-
[MOHHOCTIOCOGHBIM, YeM 3THjeH, alleTHIeHOM. HuepTHOCTD. TPHME-
THJANIOMHHES MOMKHO OGDBSICHUTH CHJIBHOM accoumalimefi. Hanpo-
THB, TPHK30OYTHNAMOMHHUH COeAMHHETCS C AUSTHJICHOM yKe IpH
20°, T. €. 3HAUMUTSJIBHO JeTde, 4EM TpusTHIAMIOMUKKE, Peaxuws
npoTeKaeT TONBLKO B HAmMpapfjeHHy NPHCOSAMHEHHH (6e3 pHITECHE-
HHM5) W OCTAHABJMBAeTCsy Ha CTaguM 1 mMoab:1 Mosb, Kak M ANs
TPUSTHIAJIOMHHHS

CH, o
3

I
-C,Hg), Al—CH,—CH—~CHy —> I (6)
(w30-C.Hol: : 2 (@s0-C,H,), Al—CH=CH—CH;—CH—CHj
HC=CH

ITonyuenuoe HeHaCHIUIEHHOE anoMHHUHOPTaHHYECKOe COefMHEHHE —
KpHCTaJIHyecKoe, MJIABHTCA IpH 55—60°, mpu BBHICOKOfI Temile-
paType OHO HecTaGHJLHO. ANKOTOJIU30M YCTAHOBJEHO, 4TO 44
1 arOM aMIOMMHHS NPUXOAHUTCA 2 3K8 H3pOyTaHa H 1 3x6 4-MeTHII-
nedTeHa-1.

Peakilng C AUETHIEHOM HHTepecHa TeM, YTO Ha ee NpHMepe
MOMHO NpOBECTH [PsIMOE CpaBHCHHE peaklMOHHOH CrOCOGHOCTH
TPUSTHIAIIOMUHHS U TPHH30CYTHNIANIOMUHES. Peakuns ¢ STUIEHOM
He MOKA3aTeNhHa, TAK KaK ¢ TPHH30GYTHJIA/NIOMUHMEM STHJICH pea-
rHpyeT COBCEM He Tak (NpOTeKaer peakius BLITECHEHHMSA), KaK C TPH-
stunamiomiaueM. Llurnep u ero COTPyIHHKH 6, 10] (cM. rm. X,
cTp. 162) pokaszanu, uTo TpHANKUNATIOMUHE{ 06s1agaer Hau6Gospei
peakuuORHOM CnocoBHOCTBIO B TOM Caydae, Kornad OH HAaXOMAHTCA
B MOHOMOJIEKYJSAPHOH (QopMe, T. €. ecsiH OH He acCOLUHHPOBAH. Cane-
JIOBATE/IBHO, HEaCCOUMHPOBaHHDIH TPUH300YTHAMIOMURHI JOJKEH
pearupoBaTh GbICTpEe, UeM TPHATU ANIOMHHHAN. D710 yCTAHOBJIEHO HA

HpHMepe PeaKUHH C aleTHIEHOM.
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PEAKIUHH OAHO3AMEIUEHHBIX ALETHJIEHOB
CO CBSI3bIO Al—H

HMayuenne peakuun auerHseHa ¢ AHAKHIAJIOMUHARTMADHIAMH
Ilo CHX MOp ellie He MPHBEJIO K OAHO3HAUHBIM peayJbtaraM. CTpaHHo,
YTO aneTHJIEH ONHHAKOBO GLICTPO pearupyer Kak co cBfdbio Al—H
IAANKUWIAIOMAHAHTHIPHUIOB (KOTOPBE, HECMOTPSI Ha CHJLHYIO ac-
connaumio, Bce e obajaloT 3HaYNTesLHOH peaKUMOHHOH CrocoG-
HOCTBIO), Tak U co cBas3blo Al—C tpuatunanomunns. Bomopon ne
BRIICJIAAETCS NPH 2TOM.

Ilais HarnsapocTH 31ech MPHBOAMTCH peaKLMs MOHOAJIKHJIALe-
THJIEHA € JU3THI- WM IMu300yTHHamoMuHuiirnapunoM. Ecan, Ha-
npumMep, JMH306yTH/IaNIOMUHHATHADH NPUKANLIBATL B H36LITOK T'eK-
cHHa-1, To HabsionaeTcsi SK30TepMUYecKas peakius, IIpH KOTOPO#H
Bojopon Ic Bhjeddercd. H36biToK rekcmHa-1 nocsle OKOHYaHMS
PEAKIIH MOXKHO OCTOPOKHO OTAC/AMTB, H B OCTATKe NOJYJalOT HeHa-
CBHIEHHOe aJIOMHHHAOPT4HHYECKOEe CoelMHelHe, aHAJIOTMYHOe M-
3THIOYTEHUTIATIIOMUHHIO, KOTOPOE NPH aJKOTONM3e AaeT H306yTan
H YHCTHIH rekcen-1

(130-C4Hg); AIH - HC=C—C,H; —» (u30-C,Hy), Al—CH=CH—C,H,. 7)

llono6uyio peakumio npu ee TuiaTeNsHOM IIpOBElEHUH MOKHO
OCYLUECTBUTL C CHJIbHOKHCJIBIM (enunanernsnenoM. OHa npoTekaer
TOKe 6e3 BhfeeHMsA Bogopona. KpHeTanauueckuit NPOAYKT peak-
MM AMM306yTHIa/IOMUHUITHADHAE U (eHWTaleTh/eHa MJaBHTCH
npu 60—65°. O6a coemnenys, CHHTE3HPOBAHHEIE TAKHM MyTEM, Tep-
MHUUYECKH HeCTaGW/IbHB, NoAO0OHO NUSTHIGYTEHHIAMIOMUHUIO (pa3y-
MeeTCd, YTo IIPH NOJIYYEHHH TAKOro COEJIVHEHUS M3 AUITHJIANIOMH-
Huiiruapuaa u 6yTHua-1 oGpasosanace 6ol Tpatc-popMa).

B o6onx cayyasx peakliiio NPOBOJHJH ¢ W3GHITKOM aJKMHA. 9T
NPUBOAWJIO K OGDA30BAHUIO HEHACKILEHHBIX A/ lOMHHHHOPT aHHIECKNX
coequHennii. [1py yHoTpe6yieHyH 5KBHBAJIEHTHEIX KOJHNYECTB OGLIYHO
Ha0J110/1a70Ch HETOJIHOE NpeBpalleHHe aJKHHA. 10 o6bAcHIeTcs
TEM, 4TO HaCThk TMJpHJA NPHCOENUHAETCH K JBOHHON CBJ3H, HApH-
Mep K reKCeHHJBbHOMY OCTarky. TakuM o6pasoM, mpH aJKorosuae
IpolykTa peakllMM MOJy4aeTcst cMechb TekchHa-l, rekcena-1 u rek-
cana.

IToGounyio peakumio oyeHb JIETKO CAEJATb OCHOBHOM, €CJIU B34Th
CooTHOEeHHe aJKuH: ruaphg = | : 2. TouHo ycranoBieHo, uTo B 3TOM
Clyuae B KaueCTBE OCHOBHOTO MPOAYKTa OGPA3YeTCs COENHHEHHe,
HMerolllee- 2 aToOMa AJIIOMHHUS, CBA3AHHBIX C OLHMM aTOMOM YIvle-
pozna:

2 (#30-C4Hg), AIH + HC=C—C,H; —> (230-C,Hg)y Al—CH—~CH,—C,H, (8
' |

Al (u3c-C4Hg),
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Tpucoennnesne BTOPO MOJIEKYJbl JHH300YTHJIANIOMAHMHATH-
pHia MOXKHO OYeHb IPOCTO MPOCJEAUTL C MOMOLIBIO HU3YYEHHs HH-
(¢pakpacHOro CHEKTpa, TaK KaK HHTEHCHBHOCTEL MOJIOCH CHEKTPa,
xapaktepusytomas cease C=C (upu 1553 cm~!), no xony peakuwy
ocnauisieTcss U NPH KOJMYECTBEHHOM INipeBpAaLIleHnH COBCEM HCUe3aeT.

OxoHuaTesIbHO MOKA3LIBACT 5TO HH(PaKpacCHHH CriekTp AMjeiite-
porekcaHna, MOJYUeHHOro NPH fAeHTepoJin3de MPOIYKTOBR PEAKLIMH:

D0

al—CH—CH,—C,Hy —2 2alOD + D;CH—CH,—C,H. ©)
i

al

TNornomenne goneGauria C—D npu 2200 cm! pasjiensiercsa Ha
IBe OTYeTJUBBHIE NOJIOCH. ITO TOBOPUT o Hanwuuu |, 1-nupeiirepo-
rekcana [11]. Xumuueckn 310 eure He nokasano. J[oKas3aTe 370 Mo-
JKHO, eCJId TIOJIYYHTb M3 HEro rekcaHajib, HANPHMEp, COTJIaCHO ypaB-
dennio (10), noCcpeXcTBOM OKHCIIEHMS KHCJIOPOAOM H NOCHeIyHouiHM
ruaposiuzom [6]:

H,0
al—-CH—CH,—C;Hy + O; —> alO——(IZH—CHQ-——C;Hg
I

-+ OCH—CH;—C,H,.

al Oal
(10)

B npouecce ucesenosanuil ajtoMHHHHOPTraHHYECKUX COeJMHEHHI,
HMEWIKX B MOJIEKYJI€ aJKCHWIBbHYIO TPYINY, B YaCTHOCTH JJIfA CpaB-
HEHHs C AN3THIIGYTEHHIIANIOMAHAEM, ObIJIA CHHTE3MPOBAHB COEIMHE-
HUA, B KOTOPHX BMeCTO [BOfiHOIl cBA3M BOJM3H aToMa aJllOMHHUs
uMeeTcs TpoHHAan ceadb: AMsTHAOyTHHUIamoMunnil (VII). Ilpexne
BCEro HHTepPeCHa CTAaGWUIILHOCTh 3TOTO COE[MHEHHMS H TO BJIHSIHHE,
KOTOpOe OKa3hBaeT 3JIEKTPOHHas HEHACHILIEHHOCTh AJIOMHHHSA Ha
Tpoithyio cBsisb. HauGosiee npocToil MeToJ cuHTE3a OCHOBaH Ha
peakuun IM3TH/aMIOMuBHixaIopua ¢ 6yTuH-1-HaTpHeM:

(CyHg)s AICI 4 NaC=C—C;H; —> (C;Hg); Al—C=C—C,H;. VII (11)

Brixon 80—909% or Teopernueckoro. CoBceM HEOXKMJaHHEIM OKasa-
Jock TO, uTo AnaTunbyrununaniomuinit (VII) moxno nerko nepe-
rHaTh B BBICOKOM BaKyyMe. TepMHuUecKH OH 3HayHTeJbHO craGuib-
Hee, yeM auaTHAGYTenunamomunui. OfHako, 1o Bcell BepOATHOCTH,
B3aMMOJIEHCTBHE MEXOY TPOHHOH CBASHIO U HE3anoJHEHHEIMH 3JIeK-
TPOHHBIMH YPOBHSIMH AJIIOMHHHs ellle 3HauyMTesbHee, TaK KaK BO3-
MOJKHOCTE o6pa3oBanus 3(HpaTa He TAK APKO BbiDAXKeHd, KaKy AH-
sTuabyTennsaniomMunna. Bece noéaBneH§b1ﬁ 3(Up MOXKHO OTOrHaTb
yKe B BaKyyMC, CO3JlaBaeMOM BOJAOCTPYHHBIM HacOCOM.

310 O6CTOATENBCTBO OUEHL XOPOHIO OODBACHSETCSt NMPH H3YYEHHH
HH(pakpacHoro cnekTpa. B cnekTpe crexuomerpuyeckoi cMecu |1 : 1
Hapsaay c¢ BaJeHTHEIMH KoseGanusaMu C=C mpu 2150 cm~' BCerna
HMeeTCsl €HIE COOTBETCTBYIoWlasi roJsoca cnekrpa npu 2103 cm™?
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COe[INHEHMS, He cofiepKallero »¢upa, 1. €. B IPUCYTCTBHA CTeXHO-
METPHUECKOTD KOJHYECTBA 3(GHUPA 3HAYUTEJbHAs YACTh COEJHHEHHS
HAaXOLHUTCA B paBHOBeCHW B CBOGOAHOM cocrosiHMH. ToJsbko JHMHIB
npu GosnbiloM H3GHITKe 3(upa 3Ta noJjioca CHeKTpa HCUe3aeT.
Tpoitbasa cea3b coenvBenus (VII) anajiorvyHo JBOIiHOH CBA3H
IU3TUNOYTEHUSIAIOMUHUS MOKET BCTYNATh B DedKNMIO ¢ JHAJKHJ-
amomuaniruapuaoM. Ecan 6pate coennnenne (VII) B u36eTke, Ha-
npHMep MO OTHOWIEHHIO K AMSTHJIANIOMHUHUHTHAPUAY, TO TPH 3TOM
ofpasyercs alwMHHHHODraHWyeCKoe COeAWHEHHe, B KOTOPOM, Kak
MOXKHO NPENOJOXKUTE, C OILHHUM YIJIEPOAHBIM ATOMOM CBA3AHH!
3 atoma amomunua. CTPYKTypa 3TOr0 COeNHHEHHH, OQHAKO, MOJ-
TBepKJ€HA TOJbKO Ha OCHOBAHHMHM TOrO, YTO NPH THIPOJH3E BbIIC-
nseTca H-6yTaH, a TakXke HAa OCHOBAHHH AHAJIOTMH C COOTBETCTBYIO-
MUMH COEJMHEHHSIMH, KOTOpble HMEIOT JIBa dTOMa aJIOMHHHA, CBA-
3aHHBIX C OJHHM ATOMOM yrjlepona (cM. ypaBHeHust 8 u 9):

al
|

al—C=C—C,;H; -}- 2al—H —» al-—C—CH,—C,H;. (12)
|

al

Janchefillne HCCAENOBAHNA COENHHEHMH C TpPOHHOH CBSA3ELIO
y yrJjepona, CB3aHHOro € aJiiOMHHHEM, JOJKHH JiaTh JOKa3aTelb-
CTBA NpexllonaraeMoil CTpyKType.

PEAKILIHH NPOHU3BOOHBIX AUETHIIEHA,
HMEIOHIHX TPOHHYIO CBSi3b B CEPEAHHE LEIH,
C COEAUHEHHAMH, COOEPXAIIUMH CBSI3H
Al—H M AI-C

a-Onepunbl pearupyior co ceaswio Al—H npmangunanoMunuii-
HAPHIAOB C 3aMETHOIl CKOPOCTBIO TOJILKO MpH TeMmepaType Bhille
60°. B anajiordusblx yCJOBMAX ONe(MHLl ¢ ABOHHOH CBSI3bIO B Cepe-
IWHe Hemu pearupytot npubnusutensio s 100 pa3 mexanennee [2].
70 pasinune B PEaKUUOHHOH CIOCOGHOCTH Y aJIKHHOB 3HAUMTEJILHO
MEHbLIe, T. €. OTHOLIEHNE CKOPOCTEH peakumil CHHXKaeTcd NpHOJIM3H-
TeseHo a0 1:5. He Tonbko rekcwn-1 caMonpoW3BoOJIBHO pearupyet
¢ AVaJKMIaJIOMHHHATHAPHIAOM, HO JaXe TeKCHH-3 npHcoelHHsIeTcs
K coenvHeHHsM co cBsizamu Al-—H co 3HaynTe/bHBIM BHILEJIEHWEM
Tenia. dTa peakuua Obia yKe ONHCaHa KaK «CTepeochenudguye-
CKOe BOCCTAHOBJICHHE» [M3aMelleHHEX aueTnieHoB [4]

3 gM3aMellleHHBIX aneTHJIEHOB TaK:Ke oOpasyrorcsa allioMHHMIL-
OpraHAuecKHe COeJIMHEHHs, y KOTOPHX CBA3k C=C Haxomu1csl B He-
nocpesicTBEeHHOH 6JIM30CTH K 8TOMy aJllOMMHMS:

al—H al H
+ — >C:C 13)
C;Hg—C=C—C,Hs C,Hy CzHs
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Ho 311 nBoiiHbie cBsi3u OGoJiblie He MPHCOENHUHAIOT MOJIEKYJY
aHaJKuJaiioMuHRATHApuna. [losToMy CoeIWHEHHs) C ABYMdA aroMa-
MM AJIOMHHUS B OAHOH MOJIEKyJle, K&K y MOHOAJIKUJaleTHJIEHOB, H3
IHAJIKHJalleTHJeHoB He moJiydaiTcda. Tak, HanpuMep, AJIHTe/ibHOE
HarpeBaBne npH 90° NMpOAyKTa NpPHCOEIMHEHHS TeKCHHa-3 K Auai-
KHJI2JIIOMU HUATHAPHLY MPH MOJISPHOM COOTHOLUEHHH 1:1 ¢ n3bmIT-
koM ruapuga Gbuio GesycnelutHbiM. [IpofyKThl TMApOJM3a COLEP-
KaJli PH BCEX COOTHOLICHMSAX TOJIbKO rekceH-3, a He rekcad. Ilpn
HarpeRaHMH B TeYEHHe JJINTEJILHOrO BPEMEHM HEHACHIEHHOTO alio-
MHHMHOpranHueckoro coefrHenus npy 90° He NPoH3OLLIO HUKaKOH
MOJMMEPU3dNHH, KAK MOXHO OBUIO OXHIATh MO OHBITY € AM3THI-
GyTeHuNanioMiHieM. B COOTBeTCTBHH C 3THM aJIKeHUJaJlOMUEHe-
puie coennnernss ReAl—C(R’) = CHR, rue R’ = ankui, TepMuyecky
Gonee cTAGHJIBHBL, YeM TakKue, y KoTopeix R’ = H.

BesleficTBHe OTHOCHTENBHO BHICOKOH YCTOHYMBOCTH aJI0MHHHIOD-
FaHMUeCKHX COeIMHEHH, SBJSIOLIAXCH MPOH3BOAHLIMU TeKCHHa-3,
GblJla OCyIeCTBJAEHA DPeaKlHsl AaJbHEHIIEro NMPUCOEHHEHHs aJIKH-
HHJILHEIX MOJIEKyJl 0 aHaJIOrHH ¢ peaklMed NOCTpOofikH, KoTOopas He
MOXKeT GHIThb NpOBENieHa C COENMHEHHAMH THNa AUSTHNOYTEHHTIaNI0-
MHHHMSl H3-33 KOHCEKYTHBHOH peaKlHH, HMelolllell MeCTO NpH BBICO-
Koii TeMIepaType.

Tak, HanpuMep, ecju H3GBLITOK rekCHHa-3 n106aBuThb K Jaun3oby-
THJaJIOMUHMATHAPHIY M MOCJE TOro, Kak OKOHUHTCH 2FK30TepMHYe-
cKas peaKuus, HarpeBaTb CMeCb B TeUeHHe HECKOJBbKHX 4acoB HPH
60—90°, a 3aTeM TNocsie ylaJeHHs HelpopearHpPoBaBUIETO W3GHITKa
reKCHHa OCTATOK B3BECHTb, TO OKa3blBAa€TCsl, YTO BEC 3aMETHO YyBe-
AuyuiIcs. 910 yBelMueHHe Beca NOKa3biBaer, 4yro ¢ 1 MoJjeM OMu30-
GyTuaMIOMUHUITHAPUAA TIPOPearHpoBajo MouTH 2 MOJIA TeKCHHa-3.
Ilpucoenvnenne BTOpoOil MOJIEKYJIEl TeKCHHa-3 ABJAETCS eNHHCTBEHHO
BO3MOJKHEIM [IpOTEKaHMEM TIpollecca, TaK KaK NaxXe NpH OueHb JJIH-
TeJIbHOM HaTPEBAHWH JlaJbHefilIero NPHCoeINHeHNs He HalJllofaeTcs.
Askorosu3 naer Hapaly ¢ 2 MojAaMe H306yTaHa | Mosae muMepa
rekcuHa-3, KOTOpHIl mo crnocofy o6pasoBaHMst W CBOHCTBaM (NpH-
COeIMHEHHE AHTHApPHIA MaJIEeMHOBOH KHCJIOTH) MoXeT GBITh TOJBKO
1, 2, 3, 4-terpasrunbyrannenom-1,3 (Xa). Ananoruunoe npespare-
HMe ToJiaHa B Ww3BecTHBl 1, 2,3, 4-rerpadennnbyTanned TNOATBEP-
WaaeT 2TOT BHIBOL C,Hs (l32H5

C,H,—C=C—C,H, —5 HC—C—al VII

la) Alumepusais I'| 6) + rexcan-3 14

¥
C,H; (I:2H5 (|:2H5 (|:2H5

|
HC:;C-—CH—(IZ—al —alf

¥
GiHs CiHq C.H, Gt
|

-» HC—C—C=—C—al

IX al X (Xa:H Bmecto al)
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O6paszopanne Oyranmena (Xa) MoxeT MNpoTeKaTbh IO CXeMaM
a) m 6), Kak 2170 yKasaHo B yparHenwuu (14). Jumepmusaumus, npo-
TEKapIlass Mo cXeMe a) uepes mnpoMexyrTounoe coenvHeHue (IX),
aHAJIOr¥uHa M3MEHEHHIO AMSTHAOYTEHHJIaJIOMUHNS NPH HAFPEBAHMH,
cxema 6), HanpOTHB, — BTOPOH CTaAMK NPHMHUTHBHOrO CTYNEHYaToro
Merajsoprasnueckoro cuHte3a. CoBepLIEHHO fICHO, 4YTO,_ peakius
npoTeKaeT ToJbKo no cxeMe 6). Ecsm Harpeate npu 90° mpogykr
IpUCOENVHEHHUA TeKcuHa-3 K nuusobytunamoMunniiruapuny (1:1)
NpOAOKUTESbHOE BpPEMs, TO IPH MNOCJHENYIOIIEM ruaposuse, Kak
npasuso, obpasyercsi TonpKo rekcen-3. Terpastunbyrannen Hapany
¢ IPYrHMH NPOAYKTaMH THApoJH3a obpasyeTcs JHUIb B TOM Cly-
yae, eClii UMEETCS B HaJMUWUH CBOGOMAHBIE TeKCHH-3.

3aMeuaTesbHO, UTO KO BTOPOH MOJIEKyJle reKCHHA-3 OueHb JIETKO

MPHUCOEANHSIOTCH TOJBKO TPyIIIBl >C—al, a He cBasu al—C au-

H300yTHIAJIOMIHIERBIX TPYHI, KOTOPEE B pPeaKIHOHHOR CMeCH BCer-
Ja HMelOoTCsa B JOCTAaTOYHOM KOJIMUECTEE, 3to JOKa3bIB4€T BO3MOXK-
HOCTb CTalu¥ [OCTPOHKH mpu pnanHod peakuuu. [Ipucoenynenne
reKCHHa-3 B KEeCTKHX YCJOBHAX JaeT HeOXKHAaHHBIE pPe3YyJbTarhl:
IpH KaTaJMTHYECKOH TpHMepM3allH FeKCHH-3 mpeBpamiaercs B rek-
casTun6Genson. [IpH NpoBelieHM peakiud B aBTokiaase npu 140°
MPUCOCANHAETCA TPETbs MOJIEKYJIa H NyTeM HWKJIM3allHH H OJHOBpE-
MeHHOro orinenJieHusi rpylnel al—H o6pasyercs rekcasaMelieHHOE
npoussofHoe OGensona. Iloctosinno ocBoGOXAamIMUCA B pouecce
peakiuy AMH300yTHIaJIOMHHUATHAPH] CHOBA MPHCOEIMHSCTCA K H3-
6bITouHOMY TekcHHY-3. TakuMm obpa3oM, ¢ He3HAUMTEJBHEIM KOJIHUE-
cTBOM AWH300yTHJIaJIOMUHHHTHADUIA MOXKHO I[PEBPaTHTb B reKca-
3TH/IGeH30/1 OGOJIbIIOE KOJHYECTBO TIeKCWHa-3. OuyeBHAHO, mnpouece
npoTeKaeT yepes IpoMexyTtounbii nponykt (XI) H moxer OnHiTh
npejicTaBlie clefyioueli cxeMo#i:

C,H; (|32H5 (|32Hs (|3sz C,H; (IZsz

|

+3 Texcun-3

al-H —————» HC—C—-—C—C—C—=C—al
+ 2 Texcuu-3 l X1
—+ 'ekcun-3 l|r l —alH
C,Hy C,H,
| I
CH¥ — CH
7 N
C;H—C C—C,Hy CH—C C—CH; _uy v
1+ 1N — I - TexcasTHaGeH30A
C,H—C C—C,H; C,H—C C—C,H;
X N
C—al C—al
X I [ XII (15)

C2H5 - CBHS
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OnHako mHoafHee O6blIO AOKasaHo, 4TO IIPOM3BOfHOe OeH3oJia
ofpaayercs mo cxeMe JAKHEHOBOro CHHTe3a [T. e. uepes CoefuHeHHe
(XII)]. Ecim Kk rekcuny-3 mnpucoemunstb alCoHs (cp. HH2XKE), TO
peakuusa NpoTeKaeT TOJbKO Yepes JIBe NepBLHE CTalHuKM W 3aTEM OCTa-
HapJMBaeTCs Ha craguu o6paszoBamms coenunenus (XIV). Ilpo-
aykte (X) u (XIV) [a Takxke (XI)] no oTHOLIEHHIO K MeTajJ-
/C2H5
OpPTaHNYEeCKOH TIpyAnupoBKe =C\ COBEPLIEHHO DaBHOLIEHHBL

al .
Hernonsatao, noyemy (XIV) He Moxer Aalbie NMPHCOEAHHATH TeK-
CHH-3, ecyiln o6pa3oBaHHe reKcasTHIOeH3ona Oyner NMPOXOAHTL e-
pe3 cranumio nodyuenusi nponykra (XI); nanpoTus, npaBsaonojoGHo,
YTO rpymma C.H¥ B (XIV) [BMecTO H¥ atoma B (X)] nmpensarcrayer
JINEHOBOMy CHHTE3y
C,Hs
+HICQH5_) CZHS\C____(l:__al +I‘excuﬂ—3_)
C;Hs

Fexcuu-3

X

(':QHS C2H5 ?2“5

C,H !

7 NG C——C—C—al (16)
CHZ" X1V

Peaklius [MMepH3alMH HJM TPUMEPH3allMH HE OrpaHUuHBaercH
onauM rekcuHoM-3. O6e peakiun GBIM TaKXKe OCYLIECTBJIEHH C TO-
nanom (1,2-nudennnanernien). Ilpu 3TOM mnosyueH HM3BeCTHHIH
1,2,3,4-rerpadenunbyrannen-1,3 n rekcageHns6eH30s € BBIXO[OM
70—80% (BBiIxOm MoxXeT ObTh noshmlen). TerpadenunGyraauen
MOXXHO NOJNyunTsh N0 AaHubiM Cmuta u Xoena [12] u3 Tosana ¢ Mme-
TaJlJIMyecKUM JuTHeM. MexaHusm peakuny, cpOpMyJIHPOBAHHLIN aB-
TOpaMH, COOTBETCTBYET INpHBeNeHHOMy HHXke (NIPHCOEMHEHHE BTO-
poll MOJIEKyJIbl ToJlaHa K NPOAYKTY NpPHCOENMHEHHst LByX aTOMOB
JHTUA K NEPBoil MoJsiekyJie). AHaJOrHyHO 3TOMY HMKJIOACHH * Mo-
ket OBITb NpeBpaileH uepes ApoAyKT (XV) B Ouc-UHKJIOLEHEHH
(XVI), KoTOpHIi C aHTMAPHIOM MaJIeMHOBOH KMCJIOTH 0OGpasyer
kpucrasmyeckuit 1:1-agnykr (XVII). Haxopsmwxcs B pacnops-
KEHUH aBTOpPOB SKCﬂepI/]MEHTaJ'IbeIX N aHHbIX e€lle He J0CTaTodHdHo

* Fue HeonyG/MKOBAHHEIE CBENleHHsl O CTePeocneludHIecKoM BOCCTAHOBNEHHH
IMKJIONENMHa B LONOJHEHHe K Haulemy cooluienuio [4] npuseaeHb B KCnepuMen-
TanbHOM yacTH Ha cTp. 295, i
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JUIg IIPOBejienrisi ONbiTd TpUMeEpH3 alluH
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[ XV
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XVi
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9 ——cH CH
_EL CH—CI—{
ocC co
'\0 /
XV

B 3akJiioueHne ClefyeT €lle pas OCTAHOBHTbCA HA npncoeﬂ{{z(;—

Hum cBazu Al—C amoOMHHHUATPHANKWIOB K ztBysamemeng::/{y};ﬂe
. o :
TKO y¥Ke YIOMHHAJock MpH
THJIEHaM, O KOTODOM KOpoO e
HHMHU 061’)330B3HI/IH rekcasTHi6eH3oa. “(HpI/ICOQIH/IHEHI/IC rpyn}Ke
Al-C=C— K TpofiHOH CBfI3H, HAXONALICHCS B CepeNHUHEe IlenH, quO
611710 pacCMOTPEHO B IPENBAPHTEIBHOM COOGHIEHHH.) ﬂOK?iizg;q o
I 2 HHUA H -3,
THIIa, HanpuMeEp TPHITHJIAIIOM r
B oao. Tposomy , Boe 80°. Ommako
Ko TNpH TeMmneparype . On
MOXHO TPOBOAMTE TOJIb X B anaxe
BOHl CTaliM HEBO3MOXKHO: KaX
OCTaHOBHThH PEAKIHIO Ha nep @Al pas
-3THJIreKceHa-3 BuIAENAIICA [ 14,
nocJie TUAPONN3A BMECTO 3 TN Wi o
nuceBanu crpoenre 1,1,2,3
L5 T 345 a-3,5 (XIV), rne Bmecro al
- HJIOKTafuena-3,5 ( , T
nena-1,3 [wm 3,4,5-TpusT 1
)clTom" —,H]. [MockonbKy OpH peakiun TpHSTHJIaJIlOMm::HHH(éK;eIg'({:E_
i B u30BITKE, BCeria NoJiyyaeTcs
HOM-3, KoTophlii Geperca oun-
TeBHO NeHTasTHIOYTalueH, CliefyeT npenno.nIaIraTb, LIT(I)/I H;emﬂ
Al—C HeHaCHILENHOTO OCTaTKa B COeAuimegnPul X111 mpucoen
% % Ia —Lallg.

TpOiiHOM CBSI3W J€rye, ueM rpyn .
¢ I;Ia cTp. 286 yke wia pedb O TOM, YTO K NPOAYKTY }({XIV) Mwéo
JIeKyJibl [EKCHHA-3 Haliblie NPHCOENMHSATHCA He Mory:;HEMar;plfr qu_,

- eBaTh C TPU3ITHJIATIOMH
c/IM HM3OLITOK TeKCHHa-3 Harp ! |
Sn/Ie 48 wac. npu 150°, T0 nocse rujpoU3a oﬁnapympi%?)sms; ’I}‘?{J;bl:lz
nenTasTHIAGyTa uel. IloBbimenue Temneé)a'rypbx Iio eMb’IrXKB o
aram. Bmecto oxuna
BOJHT K KeJaeMEIM pPe3yJbT _apo-
Zgii‘a)j—({ IHApPOJIK3a TPHEHOB HJH [aXKe IOJMEHOB, COIVIACHO ypaBHE

w0 (18), Hapsigy ¢ neHTasSTUIOYTaJMEHOM IOJydaercst TOJLKO.

rekcastuilen3on. O6pasoBaHHe TFekCasTHIGEH30/1a MOHSITHO, Tak
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KaK NpH BLICOKOH TeMnepaType or rpynmnl al—CyH; oTmenusercs
STHJIEH, a obpazosaBuwasics rpymna Al—H CNOCOGCTBYET yie OH-
CaBHON LUK/IH3aluu

C,H, C;H; CiHs Gty
| |
[C=C— ],—chs (18)

Heckonbko no-npyromy, uem TeKCHH-3, Bener ce6si mpH mpuACOe-
IVHEBHH K TPH3THJ/IAMIOMHHHIO TOJIaH, {)CTaHOBUTL peakiMIo yAaercs
YXKe Ha NepBoii cTafuy, ey AeHCTBORaTs H3GEITKOM TPH3ITHIIAJIIOMH-
Hust Ha To.1an npyw 80—90°. IIpu rupposnze o6pa3syeTcs W3BEeCTHEHIH
KULKHE  sTuicTHALGen [14, 15), KoTopoMy, 6e3yCJIORHO, [OJIKHA
ObiTe NpHNHCana {UC-KOH(UTYpaLus, NOCKONMBKy MNOCe THIpOJH3a
NPOAYKTOB aHaJIOrMyHOH peakumw npucoenwredus alH x TOJIaHY
o6pasyercsi yuc-u30CTHNLOCH [4]. Benencteue storo TBEPABH 3THJI-
CTHIbGeH, U3BECTHHA B JIUTEpaType, ABJSETCS TPAHC-NPOU3BOHEIM,
T. €. 32KOHOMEDHOCTb Ta e, YTO W [JIfl CaMHMX CTHJbGEHOB. DTHIL
CTHIBOEH € XODOWIMM BHXOLOM NoJlyuaercsi TOJBKO NPH GOJBIIOM
M3OHTKe TpHITHIAIOMuHuS. [Ipn NpHMEHEeHHH U3GLITKA TOMaHa npo-
AYKT THIPOJIN3A COCTOHT IrJlaBHEIM 06pasoM w3 1, 2, 3, 4-Terpathenms-
6yranuena-1, 3, tax KaK, No-BHIHMOMY, 06pa3oBaBuIMiics BHauase
IIPOAYKT NpHCoenvHeHus | : 1 IHITUNITUIICTHILOEHUITANIIOMHHUE MO-
HeT B YCJOBHSIX peakUHM OTWIEMJINTbL 5THJeH ¢ o6pasoBanneM
rpynn alH, xotoprie seasiores KaTaJIN3aTopaMy fUMepU3 alluy ToJa-

al—CyHg + xC==C —» al—

Ha. CuHTe3 STHITeTpadennnbyTanrena-1,3 5TuM nyTeM HeBO3MOXKen.

Ecou, Hakonen, netarscs HPHUCOENHHATL K TeKCHHY-3 TPUM306Y-
THUJIATIOMHHMH, To HabJI0LanTCs Bce peaknuy, KoOTODEle ONHCaHbl
BLIIllE [Jif CJlyyas MNpPHCOeIHHEHUsI AUH306y TR AIOMUHHATH P 13
N0 TPOHHON CBsI3H, Haxoxsieiicss B CepenvHe Uenu, T. e. npun 80—
90° naunnaercs ormensienne H300yTHJIEHa eme N0 peakluu c Tpoi-
Hofl cBsA3b0. Baiarofaps BHCOKON PEAKLHOHHOH cnoCoBHOCTH TAaKoro
TPHANKUNAJIOMHHAA peakuus NpHCOeAUHeHUs NpoTeKaeT yxke IpH
COOTBETCTBYIOMIEHl HU3KOH TeMmneparype. ITostoMmy npucoennnenve
cBa3n Al—C a-pa3BeTBIIEHHOrO OCTATKA K cBasn C=C orpannyp-
BAC€TCS] TOJILKO alleTHJIEHOM.

SKCIIEPHMEHTAJILHASL YACTh

Bce onucannee oneTe npoponates Ges Joctyna Bo3nyxa u BJa-
TH B COOTBETCTBUH C OOUIENPHHATOH TEXHHKOII 3KCNepUMEHTa ¢ Me-
TaJJIOPraHUYecKUMH COZIHHeHUsI M,

Iipedsapurenvnan owucrra ayerunena. JInsa norJonienus alie-
TOHa aneTHsieH H3 6afnJiona NPONTyCKAIOT 4epe3 GOMBINYI0 NPOMBL-
BaJlky, 3anonnennyio sofo#t. INpensapurensroe ocBo6oxieHre rasa
OT BJarm NpOM3BONMTCSH KOHINEHTPHPOBaHHLIM pPacTBOpOM  €IKOro
Ka/nsg, nocne wero ras npomyckaercs yepes CYIUMJIbHYIO KOJIOHHY,

19 3ax. 2658.
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3anosiHennyi0 TBepaAbiM KOH. Ilns ynadenus cienos kuciopoga H
BJIATH alleTHJIeH MPOXOAMT 4epe3 NMPOMBIBAJIKY, 3aNOJHEHHYIO TpUas-
KHJIa/HOMHHHEM (€ro peaklHsi € alleTHJIEHOM TNpPOTEKAeT MeJJIEHHO,
K NO3TOMY OYHCTKe He Meuiaer). K 3Tolff npoMBIBaNKe NpHCOENH-
HseTCs JIOBYIIKA, oXJlaxkpaeMasi TBepJoH yryekuciorofi. B nomym-
K€ KOHJEHCHPYIOTCA. yryieBoAopoanl, oGpasyolirecs U3 TPHAJKHII~
aJIIOMHHHSA, H yBJIEKAEMbiii HMH TPHAaJKHJIATIOMHHHN.

PeakuHu ¢ aneTHAEHOM

Hustunbyren-1-us-1-avomunui. Harpesaror no 40° 228 e
(2 Mosist) TPUITWIAJIOMHHHA  (COAepiKallero [PHOJHIHTEIEHO
4mon. Y nmsTmnanoMunHufrngpuaa). 3ateM npu OHICTpoM nepe-
MeLIMBaHHN NPONYCKAIOT OUHIIEHHHIH aleTH/eH. TeMnepatypa Mem-
JICHHO NOBHILIAETCS; €€ NOAJEPXKHBAIOT € IMOMOUIbIY OXJIarKneHWs
CKATBHIM BO3JlyXOM HHiKe 60°. YCTaHaBJMBAIOT TOK alLETHJIEHA Tak,
yro6bl ra3 MOJHOCThIO mordiomialicss. K KoHUy peakuMm cMecb He-
MHoro HarpesaiT. B reuenne 10—12 -yac. norsomaercs 50—54 2
(1,9—2,1 monst) aneruseHa. IlomydyeHHas KenTo-OpaHiKeBas KHI-
KOCTb MMeeT BS3KOCTb OOJBINYIO, yeM Hcxonukeii nponykt. Ilocre
OTCTamBaHMg Ha JHe COCyfla BHIHBI CJ€fbl YEPHOro ocajka, Be-
posaTHo KynpeHna. IlpoaykT, NoJyuyeHHEH TakuM obpasoM, He MOXKeT
OLITh NEPErHaH 110 BAKYYMOM, IO3TOMY ero aHaJIu3HPYIOT HENocpesi-
crBenno nocse nosyuyennsa. CsHizAl (140,2). Bouncaeso Al 19,24 %;
maineno -Al 19,62%. 0,345 2 BemecrBa jaoT npH aJKorosuse
154 ma (H.1.4.) rasa (93% or TeopeThueckoro). Macc-criekTpomer-
pHUeCKHll aHaJIN3 NOKasaJl, YyTo ras COAEPXKHT: staHa 67,2, 6y-
Tena-1 28,6, 6yrana 4,2 Mon.%. Bytena-1 nafifieHo canimkoM MaJio
NOTOMY, YTO IMSTHJAJAIOMHHUHIHADHA, cOJepKamuics B TPHITHJ-
AJIOMHHHH, pearnpyeT ¢ GYTeHHJBHHIMH TpyUilaMH, BCJIENCTBHE YEro
B ra3o0006pasHbiX NPOAYKTaX TMApOJHN3a Noseadgerca Oyran. Byrten-1
¥ 6yran naior B cyMmme 32,8 (BbmucieHo 33,3) mon%.
© Igupar Oustusbyren-1-us-1 asromunun. 20 2 (0,143 mons) au-
sTuN6yTeHNNaMIOMAHUA 106aBJIA0T N0 KaljiaM B H3GHITOK a6GCcoioT-
Horo amstusioBoro agupa. HaGnonaercs He3aHAYMTENLHOE BHIEJEHHE
Teryia. M36bitok adupa ynadsioT OTrOHKOH NMOoj BaKYYyMOM, CO31a-
BaeMEIM BOAOCTPYHHBIM HacocoMm, a B Kybe ocraercsi 30,0 2 mpo-
LYKTa, UTO COOTBETCTBYET MNOIVIOHIEHNID 3(Hpa B KOJHUECTBE [0
94,5% ot Teopernueckoro. 3atem 10,0 2 adupara nepemerUBAOT
MATHUTHOH MeLIaJIKo# B TeyeHHe 3—4 yac. noji BLICOKHM BaKyyMOM.
Biipensioiiinficsl mpy 3170M 3()HDP KOHAEHCUPYETCST B JIOBYILIKE, 0XJia-
XKJeHHOH xunkHM BosayxoM. Ocrarok 6,7 2 upencraeysier co60OH
;ih§rﬁﬁ6yTeHHnaanHHHﬁ, T. €. BeCh 3¢Hp CHOBA OTHIENHJICH.
“Ipuéoedunenue TPUUIOBYTUNQNIOMURLS K ayeruneny. Dbepyt
198 2 (I mosb) TPUM3OOYTHJIANIOMHHHSI W TIPOBOASIT PEAKLHIO €ro
G, dUETHJEHOM TaK e, KaK MPH TOJyYEHUH JHITHICYTEHUIIANIOMI-
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mua. Onnako peakiHs HaYHHAGTCH Y¥Ke TIpH 20° H uporekaer Tak
GBICTPO, YTO TPeGyeTCsl CHIIbHOE OXJaXJEeHNE, yTOGE! nonnepmusg'r_]?
TemnepaTypy Huxke 60°. Peakums 3axkaHuMBaeTCH yxe uepes 3—
4 yaca ¢ norsionennem 25—27 2 (MpHOJIH3HTEIEHO 1 MOJIb) aLeTH:
nena. [IpU OxaX[eHHH NPOAYKT DEAKUHMH KPHCTAJIIHSyETCAH. He-
GOJILILIOE KOJMMYECTBO KPHCTAJJIOB NMPOMBIBAIOT NPH TeMneparype Of
—90 mo —40° menTaHoM, He COJ€pXKamuM KHCJIOpona M BJIarH.
Ilocne ynaneﬂuﬂl paC'eropn'rem OUHIIEHHEIH ;pgcsralé.ggmecan/nm
U306y THAreKcen-1-ui-1-amoMuaRii UMeeT T. UL 00—OU-. C
° 8¥4H29Al(224,4). Buiuncsieno Al 12,06%.. Hafigeno Al 12,45%;
4-Merusnenten-1, MojiydeHHbIH MPH AJKOTOJIH3E, HMeN T. wun. 54°
(760 mm pt. c1.), % 1,3827. )

Peakyuu OusTuAGYTCHUAQAIOMURUA NP HOZPEEARUU.

Onbir @. Crioco6 nocrenentoro npu6asnenus. 110 2 ausTHaAdyTe-
HUJ1aJIOMUHHS, TOJyYeHHOro KaK ONHCAHO BEIE, NMPHKAULIBAIOT B
konGy, HarpeTylo Ha 150° B coClMHEHHYI0 € MAJEHRKUM XOJOIMIL-
HHKOM, OxJIa)K[aeMbIM CyxHM JipioM. TemnepaTypy NOLNEpXHBAIOT
B npegenax 150—170°. Tlo oxoHuaHHH NpHKAaNbIBAaHH CMECH BEI-
gepxuBaior npH 150—160° B Teuenne 40—60 mun. [Mocse oxnaxie-
HUsT TIPOAYKT peakiuu DPa30aBifAoT 75,0 2 HACHILIEHHOTO yIJIeBOMO-
pona Ci4 H CMEIUHBAIOT NP OXJIAXKACHHH ¢ 336 2 2-3THJreKCaHoJa.
Taz # HIKHe OPOLYKTH pasiensior, o6paGaThiBaloT M aHaH3H-
pyiot. JlaHHEe aHalu3a NPHBEJEHE B rabJHIe.

MpoAYKTH ANKOroausa AHITHACY TEHUN ATIOMUHHES,
nocae ero HarpepaHus

(HO JAHHBIM Macc-ClIEKTPOMETPHUECKOTO auannsa)

KoanyecTBO -BHECNUBIIMXCA Bemlecrs -
BHAeMBIIHECS BENECTBA onelT & onur 6

2 MMORD e MNMO2L
Bomopox. . - - « .« - 0,26 130 0,07 - 35
METAH . « « o o o o« = « 0,2 12,5 0,13 8,1
OTaH .« » o o » = » = «| 341 1135 78 260
BYTaH . « o « « « « « « 48 828 0,44 76
Byten-l1 . . . . . . . 0,7 12,5 0,11 20
2-3tunbyren-1 (Ilay . .| 125 1490 19 22,6
3-Merunnentan (la) . .| 11,3 131,5 1.2 140
a-lenTa .+ « « « « « - 0,4 4,0 0,07 0,7
w-lTenten-3 . . . . . . 25 25,5 05 51
9-3runrexcen-1 (Va) . .| 11,5 102,5 25 223
3-Mernnrentau (?) . . . 1,5 132 0,37 32

Onwrr 6. Harpesanve npejpapHTeNbHO 3arpyXeHHOro NPOAYKTA.
97,7 2 AuSTRIGYTEHHa/IOMEHMsT OBICTPO HarpeBaioT Ha 140—150°

19*
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INpu stoil TemnepaType HaGMOfaeTCA IHEPrHYHAsT 3K30TEpMHUECKaf
peakimda, B Mpollecce KOTOPOR TeMneparypa IOCTHraer 180—190°.
Kak TonbkO Temmepartypa HauyHHAeT Me[JieHHO CHHXATbCs, HCXOA:
HyI0 CMeCb HarpeBarwT CHoBa eme 40—60 mwn. npu 150—160° [po-
NyKT peakuuu npH 20° — BsA3Kasg KHIKOCTb, OKpalleHHas B OpaHXKe-
Bl nBer. Ero o6pabGaTeiBamT, KakK ONHCAHO B ONbiTe a. JlaHHEIe
aHanmsa npuBefens B Tabmule. M3 Tabauik! BuAHO, YTO OTHOLICHAE
yraepojioponos Cg u Cg cocrasiisier B onbite 22,4 : 1, Bonmre 61,41 1.

ITpucoedunenue TPUSTUAGAIOMUHUS K OUITUABYTEHUAQAFOMUHUIO.
100 2 TpusTHAAMIOMUHAA HarpeBaioT Ha 140°, nocne yero mpHKanel-
BAlOT CMeChb, cocToslyio u3 40 2 muaTunbyrenmunamomupua v 40 2
TpusTHNaioMutust. [Ipy 3TOM BhbiLeJIeHHst Tellia He HabJroj1aercs.
INoclie mMpUKanbiBaHUs MCXOJHYIO CMeCh BEUIEPXHBEIOT B TeYeHHE
1 yaca npu 140°. 3aTeM OTroHAICT H3OGLITOYHLIH TPHITHJIAJHOMUHUM
(npu6smsuTensno 70—80 2) mpu 10—20 mm pr. cr. Ocratok pasia-
raioT U3BeCTHEHIM CMOCOGOM H MOJMyYalT Hapsly C 3TaHOM MpHOJM-
3uTesibHO O 2 GyraHa, 6 2 2-3Tuabyrena-1 (Ila) w 4 2 3-merunneH-
tana (Ia). (OTHOCHTEhHO GoOJIblIOE KOJNHYeCTBO OyraHa oGpasyercs
noTOMy, YTO TPHUSTWJIAJIOMMHHE, JoGaBJieHHwli B u3OBITKe, conep-
®an OKoso 4 mon.% AMATHIAMIOMHHHATHIpPHIA).

Peakuyy ¢ MOHO3AMELIEHHBIMU aLETHIEHAMH

Justunzexcen-1-un-1-anromunuid. 43 e (0,5 Monsa) AM3THIAMO-
MUHRAruApuAa TnpHKanesawT B 205 2 (2,6 Moas) umcToro rek-
cHHa-1 ¢ Takol cKopocThbio, UTOOB TeMmIepaTypa He MOJHUMAajaaCh
poinie 50°. [TocJe mpuKanblBaHKs CMeCh BhLIepXHBaloT npH 40° B Te-
yenne | yaca. M3OLITOK rekcHHa OTTOHSIIOT OpH 1—2 ma pT. CT. H
co6upaloT B JOBYIIKE, OXJNaxaeHHoH 1o —80°. B ocTarke mosyuawt
83,0 2 (98,5% OT TeOpPETHUECKOro) MIHSTHJIEKCEHHJIANIOMHHHS.

CioHz:Al (168,3). Bruncneno Al 16,00%. Haiineno Al 16,25%.
[pu asikorosmuse moJydyeHb 3TaH H H-TeKCeH-1.

Jluusobyruactupurasomurud.  Tlpoponar peakumio 102 2
(1 Moas) umcroro exusanernyiena ¢ 71 2 (0,5 mons) nuusoGyTu-
AJMICMHHUETHAPHAA TAKUM 2Ke 06pa3oM, KaK ONMMCaHO B Hpelblny-
wmem npumepe. H36biTounnlli QeHusaneTHNIeH OTTOHAIOT B BHICOKOM
Bakyyme. OCTaTOK, OKpalleHHbHi B KeJITO-OpaHXKeBEIH IBeT, KpH-
crasymayercs. ITomyueno 127 2 npoayxra (97,5% or Teopernue-
ckoro). HesnauMTeJlbHOe KOJHMYECTBO KPHCTAJJIOB NPOMBIBAIOT IIDH
reMneparype oT —20 a0 —40° nenranoM. OcBoGOXeHHbE OT MeH-
TaHa, OKP2LUEHHbIE B XKEJThifi 1BET KPHUCTAJUIBl IJIaBATCsS 0pH
60—65°.

CisHasAl1(244,4). Boumcaeno Al 11,05%. Haiineno Al 10,95%.
[pu anrorosuse o6pasyloTcs M3oGyTaH u CTHPOJL.

[pucoedunenue Oudturaromunuieudpuda K 2eKCUHY-3 8 COOT-
nowenuy 2:1. B 20,5 2 (0,25 Mons) rekcuna-1 mpukanbBawT B Te-
ueHHe 2 uac. 45 2 (0,525 Moss) NHITHJANIOMHHHATUAPHAA U
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[ocJie 3TOro CMEech B TedeHne 5 yac. HarpeBaioT HA 90—100°. Tlpn
ANKOFOJM3e Hapsly Co CJelaMu BoAopoja [OJNy4aleT STaH M
rekcan.

Tustusbyrun-1-un-1-aaromunuil (VID). PKuaknfi amMMuaxk Hpen-
BapUTeNbHO BHICYIIHBAIOT HEGOJBIUNM KOJHIECTEOM MeTaJl/IHIeCKOro
HAaTpHS. Tocsie 3Toro B Koabe eMKoCThiO 1 4, cHafKeHRoi Memiana-
KOl U OGpATHHIM XOJIOAMJILHUKOM, OXJj1aK1aeMbIM CYXHM JIbIOM,
KoHzeHcHpyioT 500 ma ammuaka. B Kupkom aMmuake pacTBOPSIIOT
93 2 (1 2/arom) MeTaJJMYECKOTO HaTpUs M MPONyCKAXOT razoobpas-
HbIfl, XOPOLIO BEICYLUIEHHbIH 6yrud-1 10 MCUE3HOBEHMS rosly6oro OK-
pammBanusA. X0Tsi IIPA 5TOM OLHA TPETH GyTuHa rugpupyerca no 6y-
TeHa W Tepsiercs, OYTHH-HATpHH mnoJyyaeTcst OYeHb HHCTEIM.
B TcucHue HECKOJBKWX 4acos Ge3 pocTyna Bjar# u3 KonbL ucna-
psoT aMMuaK W OyTeH H 3aTeM OCTaTOK aMMHaka ynaqasawoT k3 6y-
THH-HaTpUs B BHICOKOM BaKyyM€ NpH 100—120°. 77 2 (1 mons) 6Y-
THH-HATpHSA, NPEACTABJSIONIEro coboil 6espifl MOPOINOK, CYCHEHIH-
pytoTest B 600 #a CBOGOHOTO OT BO31yXa a6CcoMIOTHPOBAHHOIO reK:
cana. K 3Tol cycneHsnH NpH CHJILHOM NEpEMENIHBaHHH Ges pocTyna
BO3JlyXa TpHUKaNbiBaKOT 115 2 (0,955 moJsi) HH3THJIAJNIOMHHHHXJIO-
puna, pasbasnentoro 100 s rexcana. Ipu atoM HabJOKaeTcsl BHI-
[efieEde Tellia, KOTOPOe MOXKET JOBECTH reKCaH J0 KHNEHH:. CMech
nepeMelNBalOT AO TeX MOp, I0Ka B npo6e mpo3payHOro pacTsopa
Goabille He OKaxKeTcd XJopuia. Brinasmmuit NaCl otpensior, a H3
ocTaBLIerocss MPO3PAYHOro pacTBOpa OTIOHHIOT FeKCaH. ITponykr,
ocrapmuiica 1OCJe 3TOr0, NEPErcHSIOT nojd BHCOKHM BaKyyMOM.
T. xun 70—75° mpu 10~% mm pr. cr. Brxon 110 2 (83,5% or Teo-
peTHYECKOro). . _

CgHisAl (138,2). Bruncaeso Al 19,55%. Hafineno Al 19,85%.
IIpu peakunu 0,2310 2 MpoAyKTa BHEJSETCS ¢ 2-3THJIFeKCaHOJIOM
106 ma (n.1.n) (95% or TEOPETHYECKOr0) rasa CJIEAYICIIero co-
crapa: Hp 0,7, 6yrana 1,1, 6ythHa-1 30,2 u srana 68,0 Mo %.

Tpo6a NUSTHAGYTHHHJ QJIOMHHHS, CMelllaHHast C a6CcoMoTHPOBaH-
HBIM JMSTHAOBEIM 3GHpOM, naer He3HauuTebHEI TemaoBoi s (eKr,
0/iHAKO Bech S(HP MOXKHO BHOBbL OTAE/HTH [PH 10—20 mm pT. CT.

{Ipucoedunerue 2 mosnell Ousrunaatomunuileudpuda K OusTurby-
qunusastomunuro. 10,0 2 (007256 Monst) AMITHIICYTHHHIIATIOMUENS
evenmpaiot ¢ 13,0 2 (0,15 mons) meTWIamoMuHHATHApHAA. Hepes
5 MMH. TEMIEpaTypa HauuHaeT 6bICTPO NOBHIIATHCA H AOCTHraeT 70°.
Tlocsie TOr0 cMeCh BHOBb MEJJIEHHO OXJamIaeTCs. Ee ocrapasior
croaTe Ha Houb M aHaausupylor npo6y. Ilpu askorosuze o6pa-
ayercs sraHa 78,6, Gyrana 14,1, 6yrena-1 1,3, 6ytura-1 1,2 u Bo-
popona 3,3 moin.%. HMecnenosanne uH(ppaxKpacHOro CHEKTpa MoKa-
3aio cnabble MOJIOCH, COOTBETCTBYMoLMe nBoiiHOH (1535 cexl)
w tpoimoit (2070 cu') caA3SAM. Ecim cMech HarpesaTh ¢ Heboub~
UM H36HITKOM THApDHAa B Teyenwe 2—3 uac. 10 50—60°, 1O Hcue«
3310T HOCJEHHE CEAEl HEHACBIIEHHbIX CBsizeil. ’
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Peakuuu ¢ DH3aMEIMEHHLIMH aUETHJIECHaAMK

Mpucoedunenue OuuzobyTurartomunulizudpuda K 2eKCury-3 6
aoasprom coornowenur 1:1. 71 2 (0,5 mona) HMA30GYTHIAMOMA-
Huiirnapuaa npukancisaier B 82 & (1 Mouab) uHCTOrO rekcuHa-3.
Ilpu sToM TemmepaTypy CJiefyeT MOMNEPKUBATE NOCPEACTBOM OXJa-
sueHns okosio 50°. ITo okoHuzHuH mpuGaslienvs AHM300YTHJIAMIO-
MMHHATHAPHIAA CMeCb BHIEPXKHBai0T 3—5 uac. NpH 40—50°. Hs-
GLITOK FeKCHHA YIaJsioT NOA BaKyyMOM, M B Kybe ocTaercs 110 2
nponykra. Otciona crenyet, 4to 39 2 (95,3% OT TEOpeTHYECKOrO)
reKCHHa-3 mpopearHposajo ¢ o6pa3oBaHHEM nun306yTHATEKCEH-3=
WJI1-3- aJIIOMUHHSL.

Ci4HgeAl (224,4). Buuncneno Al 12,05%. Haiincuo Al 12,25%.
TlpH ajiKOroJiM3e MOJyueH YUC-TEKCEH-3, T. KAl KOTOpOro 66,6° npu
760 mm pr. cr. 1 1% 1,3946.

1,2,34-Terpasrurbyradues-1,3 (Xa). 780 2 (0,35 mouin) nH-
H306y THITeKCeH-3-HI-3-a/loMURHs  (CM. npenbiaymui OmbIT) Harpe-
aioT ¢ 90,0 2 (1,1 Mons) rekceHa-3 B Teuenne 24 uac. npu 60—70°
3areM H36bITOUHbI rekcHn-3 (65 2) orrossior mox BakyyMmoM. Ilpo-
pearuposasio 25,0 2 rekcuna-3 (87% or teoperuyeckoro). Ilpoayxr
peakiuH pasbaBJAIOT NEHTaHOM M 3aTeM pasjararoT 35 2 meranona.
[Mocse 3Toro cMeCh MPOMBIBAIOT Pa36aBJeHHOH CepPHOH KHCJIOToM H
ponOf. OCHOBHOE KOJHYECTBO IEHTaHa OTTOHSIOT HA HeGOJBIIOH KO-
JIOHKe OT NPelBapHTeNbHO BHICYIIEHHOTO CJ10si OpraHHYecKHX COelw-
pennii. OCTaTOK NMEPEroHSIIOT HA KOJIOHKe € Bpallalollencs JIEHTOH
BHICOTON 1 M M TOJYyYaloT Nocje HeGOMBIIOrO npenrona (memTaHa
H rekceHa-3) 4,3 2 (75% ot teopeTuueckoro) 1,2, 3,4-reTpasthi-
6yramnena-1,3 (Xa) ¢ 1. kan. 69—70° npn 12 mm pr. CT. ¥ 189—
191° npn 754 MM pr. CT., 1D 1,4606, di’ 0,7942. )

Ci2Hze (116,3). Bouncreno C 86,67%, H 13,33%. Haiineno
C 86,81%; H 13,30%. Mos. Bec 165.

A0dykT ¢ maneurioseim anzulpudom. 3 2 TeTpa3THAOyTaiueHna
(Xa) marpesator ¢ 1,78 2 MaJeHHOBOTO aHTHApHAA B TeUCHHE 12 gac.
pa 100° TIpoflykKT peakuus NepPeKpHCTaJJH30BHIBAIOT M3 MEHTaHa
npn oxnaxziennn or —20 no —40°. Tlonyyator 2,§ 2 (52% ot Teo-
peruueckoro) GeclBeTHHIX KPHUCTAJIOB C T. MJL. 43°. 5

Ci6H240s (264,4). Bruacneno C 72,69%; H 9,15%. Hafineno
C 72,68%; H 9,256%.

Tudpuposanue. 85 2 tetpasthaGyranvena (Xa}, pacTBOpEHHOro
B 30 Ma rekcaHa, THAPHPYIOT B IPHCYTCTBHM HHKeJs Penea npu
80° u 110—120 ar B Teuenne 3 yac. [IpH NUCTHJJAIHH HA KOJIOHHE
¢ spamapolleiics 1eHTOR BhcoTol0 1 M monyualoT 7 e yrJjesonopona
coctapa (no anaimay) Ciollps, uem foxasbiBaeTci HajM4uHe JBYX
JIBOMEBLIX CBsizefi B NPONYKTEe T'HAPHPOBAHHSL. )

C,sHee (170,3). Bouucaeno C 84,61%; H 15,399%. Haiineno
C 84,83%; H 15,20%.
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Tekcasturbenson us zexcuna-3. 10 2 rekcHHa-3 HarpeBalor B aB-
ToKNape ¢ 1. mA JMH306YyTHIAMIOMHHHATHAPHIA B Teuehne 48 uac.
#a 140°. Tlonyyaercss TBepabii mponykr. Ilocse pacTBOpeHHs B TeK-
caHe ero CMellMBAIOT ¢ pa3GaBJieHHOH CepHOl KHCIoTol. 3aTeM pac-
TBOPHTEJIb — FeKCAH HCHapsAloT K ocraercd 7 2 KPHCTaJJINYeCKoro
BellleCTBa, OKPaLIEHHOro B C/aaf0-KeaThlii user, ¢ T. HJ. 1229
TMocne mepexpucraiinsalnd M3 3raHosa T. WL 127° (no Beib-
wreiiny 126°). Boiio npoBefexo onpenesieHHe TOYKH MJIaBJIEHUS
CMeCH HCIBITYEMOIO M H3BECTHOTO YHCTOrO BeleCTBa, MOJIEKYJsp-
HOro Beca, a TAKXKe IPOREJEH aHaJH3 HCCJenyeMoro INpolyKra.

yuc-L{uknodeyen. 4,5 e UUKJIogeuvHa NPH pa3MeNIMBAHUM TIPH-
KanbiBaoT- B 7,5 2 nuu3o6yTuiajioMuuniirnapuaa (MoAspHOE COOT-
nourenre 1:1,5). HaGmonaercs HesnaunTenbHBIH TellJiooll 3 deKT.
CMech narpepalot B Teuenne 12 yac. npu 40° u 3ateM o6pabaThiBaioT
06BIUHLIM crioco6oM. 4,5 Ma CBIpOro IPOAYKTa IEPEroHsl0T Ha KO-
JIOHKe ¢ Bpamatoineficss nentoil Beicotoit 30 cu mMOL BaKyyMOM: OT-
ronsiercss 3 M4 npoaykrta ¢ T. kum. 91° npu 29 mm pr. c1. v 195°npH

760 mm pr. cr., n¥ 1,4853. UndpakpacHblfi CHEKTP COOTBETCTBYET

ykazanHoMy BJrymksucrom, Bypxe u Cyken [15].

Humepusayus yuxrodeyuna 0o 6uc-yuxnodeyen-I-ua-1 (XVI).
10,0 2 uuknonenvHa HarperaioT ¢ 4,8 2 NUH306yTHUJAJIOMUHHEITH-
puna (MosspHoe cootHoureHne 2,18 : 1) B Teuenne 18 wac. npm 100°
3aTteM moJiydeHHEIH NpoAyKT oOpabaTelBaloT M mnojlyyaroT 2 2 ¢pak-

uvu ¢ 1. Kkun. 38° npu 1 mam pr. c1., n% 1,4835. Bepoarro, 210 LHK-

nonened. Ky6osriit octatok (8 2), 3acThIBalOIIMI DU OXJIaXKAEHUH,
nocjie NPOMBIBaHus ateroHoM naetT 6 2 (60% 3arpyeHHOro LHUKIO-
JlennHa) 6eabiX poMGO3APHUECKHX KPHUCTAJIOB ¢ T. nil. 63°

CooHss (274,5). Buiuncneno C 87,51%; H 12,49%. Haiineno
C 8743%; H 12,439%. Mos. sec 268.

Addykr ¢ maneurnosom anzudpudom. 0,5 2 Guc-NUKIOLEIHHAIIA
(XV1) pacnnapasior ¢ 0,17 2 Manennosoro anrunpuga u 1 ma Ges-
30512 B NpobHpke M HarpeBaloT B TeuehHe 3 wac. mpu 100°. IMocse
sToro cMech 3arpepheBaer. M3 3Tofi cMecH Hocnie MPOMBIBKH H-TeK-
CcaHOM H XJIOPOGODMOM MOJy4YeHH KpacusBble GeJble MIVIBI ¢ T. 1L
182°. Ca4H3603 (372,5). Bruncneno C 77,37%; H 9,74%. Haiineno
C 76,97Y%; H 9,98%. :

1,2,8,4-Terpaerurbyraduen-1,3. 22,0 2 (0,155 Mona) muuso-
6yrusianioMUHRArIIpuna HarpeBator 10 85° W 3aTeM NMpHKanbBaioT
Harperteifi 1o 80° pacreop 30 2 (0,169 monst) Tonmana B 25 ma rek-
caHa TaK Me[JIeHHO, 4TOOGH TeMmneparypa He mpesbilana 95°
{Bpems peakumn 1 uac.) Cmech BHAepXHBAIOT B TeueHHe 4 yac.
npr 85°. PeaklMOHHEI NpOAYKT — BfA3Kas, TEMHO-KpacHas MacCa.
Ee o6pabatbiBaloT o6biuHEIM criocoGoM. YKenToil Ky6GoBbll OCTaTOK
nepekpucrasan3oseiBaior #3 300 ma JemsHOH YKCYCHOH KHCJOTLI
1 nonygator 23 2 (77Y% or TeopeTHUeCKOro: B pacuere Ha
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3arpyxennbiii Tonas) 1,2, 3,4-terpacdennnbyTanueHa B Buae Kpacil-
BHIX GeJILiX MLV, KOTOphle MocJle Cliie OJIHOH MOBTOPHON NHepeKpHcTa.i-
An3aliHu iaBaTca npu 183°

CasHys (358,5). Bruncieno C 93,81%; H 6,19%. Haiineno
C 93,47%; H 6,38%. Mon. Bec 367.

He6osblioe KOJMMYeCTBO noJyyenHoro TeTpadenunbyrajuveHa
npeppalllaT NPA B3aHMOMEHCTBHH € Cepoil 1o Cuuty u Xosny {12]
B TetpadenunTHoden ¢ 1. I 184—185°. B pesysbTate peakunnu
BOCCTAHOBJIEHKA HATPHEM B aMHJOBOM chupTe obpasyeTcs Terpa-
¢ennnbyran ¢ 1. mn 180° [1. ni. cMmecu ¢ Terpadenn16yTaiueHOM
(1:1) 165°].

Texcagperusbenszon. 1,5 ma pun3o0yTuianioMUHUiiriipuaa pac-
TpOpAT B 50 MA KCHJIOJA ¥ HarpeBaKwT A0 140°. 3ateM B TeyeHHE
10 Mus. B cMeck npukanuBaioT 20 2 pacmiaBlieHHOro ToJlana, KoTo-
phiit pefRapUTENbHO CYLIAT B TeUeHHE 50 uac. Cnycrst 10 wac. na-
yHHaeTca BHauaJle HeGoJsibllioe M 3aTeM oOusibHOE BEIEJEHHE Kpu-

- crasinion. Tlocsle oxJlaXKieHUA OTAEJSIOT KPHCTAJJIE, OKpalleHHbe B
cnabo KeaThll 1BeT B BHIe JucToukos; ux sec 16 2 (80% ot Teope-
THUECKOro B pacueTe HAa 3arpyXeHHblll ToJiaH), T. IUL 422—424°,
a mocsle MepeKpUCTAJLTH3AUHN W3 O-IuXJIOpGeH301a 425—426° (mo
Beinpiureiiny 426°). Cmenan amaju3 u onpefieJied  MOJIEKYJIsp-
HBIH Bec. .

1.1,2.3 4-Mentasturbyraduen-1,3  [3.4.5-Tpuatuiokranuen-(3,5),
(X1V); H Bmecro al; nnenTuduuupoBaH ne Touno]. 20 2 (0,244 mons)
rekcuna-3 Harpepator ¢ 13,9 2 (0,122 mossi) TpUSTHJIATIOMUHHS B
teuchue 20 yac. na 80°. IlocJie 3TOro U3 cMecH OTrOHAIOT MOA BaKYy-
yMoM Tobko 0,54 ¢ rekcmHa. AsKorosi3oM HpOAyKTa peakiluy H
fioc/ieflyiolell Pa3roHKoil Ha KOJIOHKe ¢ Bpallaoliedcs JIeHTOii BHI-
cotoro 1 m nonyueno 16,0 2 (68% or Teopernueckoro) ¢paxuuy, ¢

1. xun. 106° npu 86 mm pt. CT., 3y 1,4582.

CuHss (194,4). Boumcieno C 86,51%; H 13,49%. Haiineso
C 86,26%; H 13,41%. Mox. Bec 196.

yuc-1, 2-Nugpenunbyren-1 (arurcrurvber). 100 2 (0,056 mons)
tonana Harpesator npu 80° ¢ 30 2 (0,35 moss) TPUITHJIATIOMHUHNSA
B Teuenne 20 uac. [Nocne obpadotku nomyuator 7,0 2 (60% ot Teope-
THUecKoro) STHICTWILGeHa ¢ T. kum. 118—119° mpu 3 mm pT. CT.,
n® 1,5973.

CieHie (208,3). Buumcneno C 92,26%; H 7,74%. Haiineno C
02,23%: H 7,51%. MoJ. Bec 198.

M3 ky6osoro octatka MoXHo BbUlenuts 1,0 2 terpadennnbyra-
nueHna-1, 3, KOTOphIl NOCJe NepeKPHCTAJJIH3AIHY H3 JieAHON yKCyc-
HOI KMCJIOTHI HMeeT T. L. 184°.

Tudpuposanue. 5,5 2 saruncTinbbeHa, pacTBOPEHHBIX B JeaaHOH
YKCYCHOB KHCJOTe, TNOIJOLIAloT P! HOPMaJIbHOM NABJICHHM W TEM-
nepatype 20° B npHcyTcTBHH HuKessi Penes 580 ma (H.T.H.) BOAD-
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poma (98% or Teopernueckoro). T'mApHPOBAHHEIH NPOAYKT HMeEET
292—293° npu 760 mm pT. 1. ¥ 13 1,5628 (mo smTepaTypHHIM NaH-

HEM [16] 1. kun. 292,52° npu 760 mm pr. ct., np 1,5518).

Honyuenue 1,2, 8, 4-Terpasruabyraduena-1,3 u3s Tpuusobyrun-
artomutus u 2excuna-3. 32,0 2 (0,162 mosnst) TpuH306yTHIATIOMHHAS
1 82 2 (1 Moiap) rexciHa-3 (MoaspHOe COOTHOLIeHHe 1 :6,2) uarpe-
BaloT C O6pAaTHHIM XOJOJWJbHUKOM (TeMmeparypa KHIKOCTH 82°).
[lpu 21oM BHigeaserca ras. I'as KoljgeHCHPYIOT B JIOBYLIKE, oXJid-
IACMOl CMECHIO aneToHa M Cyxol yriekucaorhl. Uepeas 12 4ac. BBI-
Jeslenne rasa mnpekpalilaetca. Bcero Buijedisiercs 8 2 usoGyrena
(88,5% OT KOJIMYECTBA BB2JIEHHOTO TPUH306YTHIAJIOMHIINA). H36n1-
ToK (57 2) rekcmHa-3 oTrousiT noj BakyyMowm. lloryoniaeTcs 25 ¢
(0,305 monsi) rekcuna-3. [Ipu nepepaGoTke momyuator 18 & (72%
npeBpalileHHoro rekcuna-3) TeTpasTualyTajneHa C T. KHAI. 85° mpa

18 mm pT. cT., K3 1,4611.

1,2, 3, 4-Terpagperurbyraduen-1,3 u3 roaaHa U TPUUSOGYTUA-
antromurus, TIPOOYKT TNOYHAKOT AHAJIGTHYHBEIM. 06pa30M C BEIXOOM
75—80% oT TeopeTHUeCKOro.
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Tnasa XVII

CHUHTE3 CITMPTOB M3 AJIIOMUHNH-
OPTAHMYECKHUX COEOMHEHMWH

Luenrep K., Kpynn &., Loserv K. [1]

Ziegler K, Krupp F, Zosel K, Lieb. Ann. Chem., 629, 241, 1960

B nanHofi craThe HETANLHO PaCCMOTPEHBl OnyGAHMKOBAHHLIE paHee JaHHBIE
[2, 3] o npeBpamenuy anOMUHUITPHAJIKKIOB B AIKOrOIATH AJOMMHHS H CIIHDPTHL
B NPHCYTCTBHHM BO3JlyXa WJIH KHCJIOPOAA. DTOT CHOCOG B COMETAHNM € noJyueuneM
AMOMUHUATPHANKKIOB M3 ONIE(HHOB M NOCHEAYIOIiEH NAOCTPOAKOH STHIEHOM Hu3-
WHX AMOMHHHHATPHAJIKHAOB JiOo BLICHIHX NpeJCcTaBasier COGOH XOpoumHii Meron
NPOH3BOACTBA MHOTHX BeCbMa PasHOOOpa3HBIX NEPBHYHBIX CnHPTOB, CHHPTH 1O
OTHOLIEHHIO K HCXOAHBIM osiepMHAM HBJISIOTCH NPOAYKTZMH npncoenuhenus THAPO-
KCHJIa H BOJOPOLA B HanpaBJieHHH, O6paTHOM npasuyly MapKoBHHKOBA.

B onpenesieHHLIX YCJOBHSIX aJIOMHHHETPHAJKHIIBI OYEHBL JIETKO
MoryT GLHITb OKHMCJIEHBl IO COOTBETCTBYIOLIHX aJKOrOJIATOR

1
ResAl 415 O, —> (RO); AL

IMockonbky u3 TpeXx pajenTHoctelt Al—C (Tperhsi pearupyer snHaum-
TeJbHO MejlJIeHHee, yeM JiB¢ llepBLie) Jierko pearupyer ¢ CQO,
TOJILKO NepBas (cM. cepyromyio miasy, c1p. 310), aBToOKHcseHUe
aJlIOMHHHHOPraHHuecKHX COeJIHHEHWHl HrpaeT TaKyw XKe poJib IJA
I/IILEHTHQ)I/IKaU,I/II/I H oIipejfieJieHHs] NOJIOXKEHHsT aJIIOMUHHA, KakK «Kap-
GoHuzauusa» LJsl aJKWIBHBIX COeIMHEHHH LIEJOYHBIX METaJJIOB H
MarHus. :

B UpPHHIHIE 5TA PeakUHUsi aHAJOTHYHA PEAKLUH aBTOOKHCJIEHMS
Maruui- # JurufiankunoB. Xots o6BHIYHO IJiT 3THX MeTallalKuJoB
peakiiusa IIpoTeKaeT TakiKe JIErko, NpakKTHYECKOro 3Ha4YeHHs OHa He
HMeeT, MOCKOJIBKY JIMTHHOPraHWYeCKHe M MarHMiOpraHuyeckHe co-
e/lnHeHnsl 06pasyloTCs M3 aNKUJTaJIorellHioB, KOTOPHE B CBOIO OYe-
pe/ib yalle BCEro MOJAYYAIOT M3 CHHPTOB. [ amoMHHHATpPHANKA-
JIOB, HOJYYEHHEIX H3 0JIe()HHOB, BCJEICTBHE AOCTYIHOCTH NOCJAEIHHX
nosioxeHHe coBceM HHoe. OT/IMUNTENbHOR YePTOH 3TOro MeToma AB-
JigeTcsl NPEeANOYTHTENbHOE NOJIyJEHHe TEpPBHUHBIX aJIOMHHHHAJKH-
JioB u3 osepunos ¢ rpynmnamMu CH,. Ilpucoenmuenve alH x rpynae
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>C=CH2 BMECTe ¢ aBTOOKAC/JeHHEM COBEPLIEHHO AHAJIOTHUHO' IPH-
COeIMHEHHI0 BOALI B HampapjeHHH, o6paTHOM npaBHIy MapkoBHi-
KOBa, KOTOpOe [0 CHX MOP ellle He OCYHIECTBJIEHO. 1ot crocob, Ta-
k#M o6pa3oM, 3aNoJIHSeT COBEpLIEHHO OTYETIIHBO HaMeTHBLINHCA
npoGes B npenapaTHBHOM METOIMKE. PerkoMenayercsa NepecMOTpeTh
¢ llenblo fanbHediiell AopabOTKH ciaelyrollne criocoOBl NOJIVUEHUS
cnuptoB: 1) u3 oneduHOB (NOJyUEHHBIX KDPEKHHIOM napaQHHOB);
92) OT BHICIIHX ANIOMHHHAAJTKKJIOB, MOJYYEHHBIX H3 STHJIEHE, K HH-
CTHIM KHMDHBIM CIHpPTaM, IPHYEM CHHPTHI C HEUETHHIM YHCJIOM aTo-
MoB C Tak ¥e JOCTYIHBI, K&K i C UETHBIM; 3) oT a-IMMepPOB oJIe(hHHOB
(cM. crp. 173) K a-pa3peTBJIEHHBIM CIMPTAM THIIA R(R")CH—CH:OH
H 4) oT MHOTMX OJleHHOB DA3JIHYHOTO NPOHCXOMNCHUs C rpynmno#
>C=CH2 K COOTBETCTBYIOIIMM CHHPTaM >CH———CH20H. B kaue-
CTBE IPHMEpPOB MOIKHO NMPHBECTH uU306YTHMEH, JHMOHEH, KaMobeH,
B-nHHeH W a-MeTwicTHpos. Kpome Toro, NpHMEHEHHE 3TOTC crnocoba
BBHIFOJHO GJarofiaps HM3KOMY SKBHUBAJIEHTHOMY BeCY aJIOMHHMSAI HA
nonyuenue 1 mons cnuprta Tpebyercs JHIUb 92 Al

Oxkuciienne TpHAJKWIaJIOMHHHES NPOTEKaeT uepes NpoMexyTod-
Hyl0 cranuio o6pasoBaHus nepeKucei

alR 4+ 0, —> al-O—O0-——R u al—O0—O—R-+ alR —» 2alOR.

[pn npaBuIbHOM NPOBEEHHH OMNbITA YJIOBATDH ofpa3oBaHKe nepeKn-
ceit He ynaercd. ONHAKO TaKOH MeXaHH3M C Gonbioil JocTOBEp-
HOCTLIO Gblj MoKazan Micanepom u Ténedem [4] ans nuTHiaIKMIOB
¥ B cjenviouieM rofy Obil NOATBEpKIeH YOJIIMHIOM H Baknepom
[5] ans coenuuenuii I'punbspa. B kauecTBe NpOAYKTa OKHCJEHHA
y TpHaskuiabopa MoxHo 6es ocobhix 3aTPYAHEHHH BBIAENNTh, KaK
ycranosneno Buibke n HeilGaxom, a¢up aJKuAAMNepOOpHOil KHC-
Jotsl R—B(OOR)2, KoTopH# TipH COOTBETCTBYMOIIEH AasbHefiined
ofpaGoTke Gbl1 npeppalleH ¢ BHICOKHM BBIXOJOM B aJIKUJITUApo-
nepekucb. O6pasoBaHue TNEPEKHCHOH TIpynnbl NpH 3Tofl peakuuu
6EL10 06BSICHEHO HECKOMLKO paHee JI9BHCOM ¢ COTPYAHHKaMu * {6, 71

Ecsnu He npeabABisTb 0COBEHHO BBICOKHX tpeforaHuil K KoJuye-
CTBEHHOMY [POTEKAHHIO PeakUHH OKHCJIEHHsl M YOBJIETBODHTHCH
poixonoM 70—809% (a wHOrIa naxe 60JIblE), TO TOT C€TOCOD Ka-
3eTcs MPOCTHIM M He TpebyeT KaKuX-JH6o oco6uix peiennit. Ecnn
e 3Ty peakuHio paccMaTpHBarth OoJiee TIIATEIbHO, TO BO3HWRAIO-
Ipe B ee NpollecCe OCJOXKHeHHS TPeOYyIOT JaJbHEHIIero u3yueHUs.
B nauHOii cTaThe paccMaTpHBaeTcs JiHIIb HayallbHas CTajusi pa-
6oTH H BONDOC NOBEIIEHHA BHIX0/12 OCTaeTCs HETPOHYTHIM.

Ecnu B nprGope [JIsi H3MepeHHs! NOTJIOIEH)s ra3oe B 06OJBLIOM
KoOJHUECTBE YIJIeBOJIOpofa ¢ HH3KOH YNPYrocTeio mapa (nanpuMep,

* Cp. TaKXe HOBHe COOCIIeHHS NO STOMY BOnpocy I8, 9], a Takxe paGoTy
Crnamrosa u ap. [10], KoTopbie O6CYRAalOT TakOfi XOi PEAKUMH K KAyeCTECHHQ
JOKASHBAKT 06pasoBanne nepeklced NpH aBTCOKHCJICHHH TPHAJKHNAMIOMUHMS,
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ZeKasHEe) pa3buTb aMOyJy ¢ TPHAJKHJIAJIOMHHUEM B NPHUCYTCTBHH
KHCJIOpOAA H TOTYaC ¥e HPH BCTPAXMBAHHH 3aMEpMTh MOrJOIIEHKe
raza npu 0° To nepmuie 0,5 MOJIsI KUCIOPOLA TPAKTHYIECKH MOMEH-
TalbHO NEPEeXOAsT B pacTBop, BTOphie 0,0 MOJA TaKkkKe — HaCTOJIbKO
6LICTPO, YTO 3aMEPHTb NOMJIONIEHHE [OYTH HEBO3MOXHO. JIHIUL 3a-
TeM KpHBas NOIJIOUCHHA H3rHOaeTrca H nocieaunue 0,5 Moy norsso-
mamwrtcs Gosee 1 yaca. KoHell OKHCJEHHA HH B OIHOM H3 CJyudcB
OTYETJIMBO YCTaHOBUTb HE YAaeTcs, XOTs, HECOMHEHHO, NOorJoaeTcst
He MeHee 1,5 Moast Q. UYrobbl noOJyYHTL Jyuylline pe3yJbTarhl,
HYXHO NPHMEHATH TPHAJKUJIAMIOMHHHH C BBICOKOH AKTHBHOCTBIO.

Tlo6ounrie peaknyn (MX, HECOMHEHHO, HECKOJIBKO) BO BpeMA Of-
HOTO H3 ONBITOB C TPHUSTHJIAJNIOMHHHMEM OBLTM HACTOJLKO 3aMETHHI,
YTO ra3oBoe MPOCTPAHCTBO K KOHIY OMBITa COJepaljio HeKoTopoe
KOJIHYECTBO 3TaHa, Ja)Ke TOrAa, Korja B CHCTeMe GBIJIO MCKJIIOueHO
BCSIKOE MPHCYTCTBHe cJjefioB Baard. OUeBHIHO, 5To0 MOXHO o6bAC-
HATb MOTepell amOMHHueM HeOoJbIUON YacTH aJKHIBLHBIX TpPYIN B
BHIIe napa¢uHOB.

Jpyras gacts (okoao 10%) nponYKTa OKHC/ICHHS BHICIUHX aJlio-
MHHWIATPHAJIKHIIOB OKa3HIBAETCSt B BHICOKOKHISIIIEM HJIH COOTBeT-
CTBEHHO HeNeperoHANIEMCS OCTaTKe OT AMCTHINSALHEM CIHPTOB.

JIpyrue OCJIOKHEHHSt MOTYT BO3HHMKHYTh H3-32 BO3MOXHOTO CO«
IepKaHuA aJKHIaloOMHHuArEapuios. OKHUCIEHHe AUAOAELHIAJIO-
MHHHATHAPHIA NO CPaBHEHHIO ¢ TPUAOLENWJIAJIOMUHMEM paer
3HAYHTEJLHO MEHblle J[OJEIHJIOBOTO CGHPTA, YEM MOXKHO OHIO OH
OXKHIATh HCXOAS W3 uMelouerocss aonelusena. HcenonbaosaHue
000oHX &aJIKHJIOB AWAOMeLMJIaJIOMHMHUATHApHAA MeHee NOJHOE, YeM
Ka)XJIoro H3 TpeX aJKHJIOB TPHAOACIMAANIOMHHHS,

3HayuTeJIbHOE KOJIMYECTBO FHAPHULA MOLYT COLEpXAaTh aJoOMH-
HHﬁTpHaJIKPIJIbl, ABJISIIOIIMECHA HpOI/IBBOI[HbIMI/I @-paseeTBJIEHHBIX OJI€-
¢uHos (cM. crp. 70 W nasee), HapUMEp TPHAJKHJIAJIOMHHANR —
npoussonubii Kamdena. OT rHAPHAA MOXHO OCBOGOAMTBLCA, €CIH B
TeyeHHe HEKOTOPOro BPeMeHY MPOLYKT, COlepKalluil THAPHI, Ha-
rpesath ApH 60—80° ¢ u36BHITKOM ApYroro a-pasBETBJIEHHOro oJe-
¢uHa, KOTOpHH HMeeT GoJsiee HH3KHEI MOJIEKYJSIPHBIH BeC. Y IOOGHBIM
IJ1s1 3T0# 1e/H ABJAeTcA 2-MeTu/NeHTeH-1 (AuMep nponuneHa). [Mpu
TaKHX yCJIOBHAX peakiHsi BHITECHEHMA €llle He 3aME€THA; THAPUI e
aKTHBHO NpeBpamaercs B ankunajiomuHui. [locne okucsenma oc-
HOBHOU NPOJYKT peakilHH CMELIMBAIOT ¢ HHU3IIKM COHpPTOM (HAmpH-
Mep, ¢ 2-MeTHJNEHTAHOJOM-1), KOTOPHIA NIpH NEpEroHKe OTTOHsIETCA
nepsbiM. [Ipyroii cnoco6 yerpaHeHnsl HAPUACB elle He Henbitad. OH
3aKJII0UaeTCd B OCTOPOXKHOM MPHUJIHBAHHH 3KBHBAJeHTHOTO CHAPHAY
KOJIMYeCTBa CNHUPTa WJIH KeTOHa, HanpuMep aluletcHa (npefBapu-
TeJIbHO CHJIbHO pas6abiiennoro yraesojopoxamu). CordlacHo uccle-
nosanusM, cease Al—H pearupyer panee ceasu Al—C. Moxuo
TOUHO yCTAHOBHUTE MOMEHT, KOrJla THADHUJ COBEPIIEHHO HCYESaeT, HO
aJKHJl B CKOJBKO-HHOYAb 3aMETHOM KOJHYECTBE He M3PacXOIOBaH,
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IMpuunnoii o6pa3oBaHuA THAPUAOB B aJIIOMHHHATPHAJIKANAX SB-
AsieTcs TO, YTO 10 NPHMeHsleMOMY CFlOco0y mnoslyweHHs aJIoMHHHAH-
TPHAJIKMJIOB N3 H300YTHJIAJIOMHHHEBEIX COGIMHEHHH n36hITOYHLI
osieuH yIAJNAI0T B KeCTKHX YC/IOBHAX. YacTo NpHCYTCTBUSA .aJIlOMl‘I-
auiirnapuuos u36exars He yHaercs, XOTd Ha 3T0 H saTpaunBaerd
MHOro BpeMenn. Bonpoc, menecoo6pasto Jn BeCTH OKHCJICHHE B
npHUCYTCTBHU M3GBHITKA OJIe(pHHOB (oTnenenne oNe(pHHOB OT AJIKOro-
JISTOB aJIOMHHHSI NEPEroHKOH He [pelcTaBJseT TpyAHoCTe#), elle
noapo6GHO HC H3YUEH. BuiGupas ycJoBHsl CHHTe3a, HEOOXOIUMO CHiH-
TaTbCA C OCJIO2KHEHUSIMH, KOTOphbIE MOryt ObITH BHI3BAHEI aBTOOKHC-
nennem oseduHos. Ilo CpaBHEHHIO € NpeAJiOKeHHBIM BhllIE, Gosee
nesecoo6pa3HbLIM KaxKercs: ApYroH cnioco6. Eciu TpHANKUAAJIICMU-
Huii ofpabaTeiBaTh B HIPHCYTCTBYUH u36piTka onepuna 0,6 Mo Jio-
Goro He COAEPKALIETO CIMPTA AJIKOTOJIATA AJIOMHUHHA, ABJISIOLIE-
rocst [POM3BOAHBIM CMUPTA, KUMAIIEro HUKE, YeM 3ajiaHHbI} KOHey-
Hbfi mpofyKT (HanmpuMep, GYTHJIAT AJIOMUHHS IS COCJMHEHHH
amoMUEHsS ¢ 8 u 6oJiee aTOMaMH YIJiepo/a B alKIJIbHOH rpynne), To
noJlyyaroTca COeIHHEHNs THMA R’OAIRz, 0T KOTOPHIX csoﬁomg:le
one(prHBl MOXKHO NOJHOCTBIO OTAEJHTh OTTOHKOH B BAKyyMe D€3
BCSKOIl OMAcHOCTH OTLIENJIEHHs 0Je()HHOB OT aJIKHJIOB. IocJsie okHC-
JIeHuS! ¥ pereHepallH «BCTIOMOTaTe/NBHBIA CIHPT» BO3Bpallaercs B
npoliecc. [Ipn MpHMeHeHHW 3TOTO BapnaHTa B KOHEYHOM HTore 3a-
METHO YMEHbLIIAeTCs KOJMYeCTBO BHICOKOKHIALIHX no6oYHEIX IIpo-
JIYKTOB. )

PexkoMeHOBaTb TOMBKO OLMH M3 ONUCAHHBIX B JaHHOH pabote
crioco6oB He caenyeT. Bo Bcex uccnefoBaHHBIX passHooGpasHbX Cay-
yasix GbIIH MOJYYEHE IOBOJNBHO TPOCTO H JIETKO flaxe Takue CIup-
THl, KOTOPHIE JIO CHX TIOp MOJIy4aJi OYeHE CJIOXKHBIM NyTeM (nepBHY-
HEIH KaMdeH n B-MHHEHTHAPAT). i

Boccranopiente KapGOKCHIBHOH rpynnbl yHIENH/IOBOH KACTOTH
[0 CIMPTOBOH codeTaHWeM MNPAMOTo CHHTE34 yHIIS:KaHHJ/IOJ[ji-l,ll H3
57Ol KHCJOTH ¢ npucoenunenneM AlH kK KoHeuHOH IBOHHOHN CBASH H
OKHCJIeHHeM KOHeUHoro atoMa aJjlloMHHMs, HoaTBepXaaer NMpHMEHH-
MOCTb HOBHIX peaKIlHiH.

SKCITIEPHMEHTAJIbHASL YACTbD

[lnisi oCylIeCTBJEHHSI OKHCJIEHHs [POCTEHIIEM NYTEM NOCTaTOYHO
nponycKaTh MJIM MPOAYBATh uepes k0Ji0y, HANONHEHHYI0 TPHAJKHII-
AJIOMHHHEM, XOPOLIO OCYLIEHHBIH BO3LYX.

Cywra. Jlna naGopaTOPHBIX ONLITOB OKasasloCh yuoﬁm:m npH-
MeHsITh OCYIIHTEJBHYI0 KoJonHYy. OHa mpencrasiser coGoit cTafs-
Hylo TpyOy Anmnoil 120 ¢ u AHaMeTpOM 8 cm, 3aNOJIHEHHYIO eIKOH
menoubto (KOH) Ha memze. OcyiunTesb rOTOBAT HarpeBaHHeM 4 k2
rexauueckoro KOH ¢ 40 . rpanysHpoBaHHOH neM3bl BO Bpaiuaro-
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uieMcs  6apa6ane, H3rOTOBJIEHHOM H3 IIMPOKOH CTaMbHOH TpYyOHL
Bapaban 3akpelnsercs Ha cTaHHHe GOJIBLIOTO aBTOKJaBa, Hajg CBO-
GOHEIM TIIaMeHeM 0GBIYHOY ropenkH. TemnepaTypa K KOHIYy Harpe-
Banua pocruraer 400°. Tlo okonuammu HarpeBanus Gapaban oxna-
3KJa10T, He NpepblBasi BpallCHHsL.

Oxucaerue. Buauane oxucJeHHe NpOBOLSAT NpPH OXJaXJeHHH, B
KOHIle peakiuH TeMnepaTtypa noswimaercs po 30—50° v B ciyuae
Hano6HOCTH peakUHOHEYI0 Maccy HeMHOro nojo-
rpeBaior. [ OKHCJEHHA NPHMeHsioT (CM. HH-
Ke) UHMJIHHApHUECKHE COCyA, B KOTOpPOM DasHO-
MepHO pacnpelelieHHBHl BO3ILYX NMPOXOJHMT uepes
BHICOKHH CJIOH peakllHOHHOro BernecTsa. Ha puc. 1
noKasaH npu6Op, NpHMeHsleMBll fys nadopatop-
Hbix Leneit. [IpH MocTymjeHHH KHCJIOPOJAa B HHXK-
HHH KOHell KOHIleHTpHuecKoi TpyOKH, 3anoJiHeH-
HOM CTeK/JSHHBIMH LUaDHKAMH, HauyHHaeTcA HHTeH-
CHBHAA LMPKYJALHA KXHIKOCTH, KOTOpas oX.1a-
JKpaercsl BHe ammapara. Yacro KHCJIOpOR pas-
fapnaoT HeHTpaJpHbHIM yTJeBonoponom (THNa
TONYONa WM rentaHa), YToObl He MONy4aTh BA3-
KHX APOAYKTOB OKHCJIEHHS, HJIH MPHMEHSIOT BHA-
yajie CMecb a30Ta C KHCJOPOJAOM, cOlepiKallylo
Mesee 209% O,. Ilpn nonyueHHu CHHpPTOB ¢ YHC-
JIOM aTOMOB yriepoia 8 unu Gomee MOXKHO pH-
MedsITb TIpocTo Bo3ayX. Ilpu oOkHcnenHH oveub

pasi BaleHTHOCTH aJiomMuHHA. B onwitax kpyn-
HOro macwitaa, KOTOpble NPOBOASITCS B IMAHHA-
PHYECKOM peakTope NPH BHICOTE CJI0S 6 M, MOXHO
JIEFKO JOCTHTHYTHL TAaKOro IOJIOXKeHHs, UTQ MpH
NpHMeHeHUWH BO3[yXa ras, BHXOASLIUHE n3 peax-
topa, Oyner mnpeicrasasaTh uHciHB aszor. [lo-
K : i -

R e e v
JJ1A OKHCJEHHS TPH- HHy POCKOK
ANKHIANOMARES KHCnopoga. JlookHcsieHHe BO3MOXKHO JIHIIB YH-
(ueGonbmas Mo~ CTHIM kncaoponoM. K coxasenwio, g0 cux nop
nen). ellle HEH3BECTHO HH OJHOH XapaKTepHO# peak-

L[HH, C IOMOLIBIO KOTOPOH MOXKHO OLLIO GBI UeTKO

WCTZHOBHTbL KOHEIl OKHCJICHHA; TaKas peakuuss H3BeCTHa JIHIIL AN
meppofl BanenTHOcTH Al—C, HO He 151 BTopoit u Tperbeil. Ipu npu-
MeHeHHH BO3JyXa HafeXHbIM NMOKa3aTeneM HaJHYHs NpoIecca OKUC-
JueHHs1 fABJSETCA NPHCYTCTBHE KHCJOpPOIAa B OTXOHsLIEeM rase, 0CO-
€eHHO npY XOpollleM pacupenesSieHHH NY3bIPLKOB rasa, BLICOKOM cJoe
M 3HAYHTEJbHOH CKODOCTH NOTOKa. XaparkTepHbHIM MNpPHE3HAKOM SIB-
JISIeTCA TaKxe NOJIHoe OTCYTCTBHMe pasorpeBaHHs 3a cuer COGCTReH-
HiOHl TEIJIOTH PedaKIHH TOC/e BBIKJIIOYEHHS oxnaxkpaeHus. Hamepurts
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GHCTPO CBA3LIBAIOTCA KHCIOPOAOM IepBad H BTO- |

. i
NOMHBIE PacXOf KHCJIOPOJA MOKHO OGIIeH3BECTHLIMH cnoco6aMu, H
nocJsie morJoiienus 1,5 Monell Ha 1 Moab TpHANKHJAMIOMHHHSA Ipe-
KPaTHTh peakuuio. BcjencTBHe TpPOTeKaHHsT NOGOYHBIX peaKmui
oknclienHe Beex cpazeit Al—C 3akaHumBaeTcs JIHHIb 110CJIe H3pacxo*
JoBanus Gonee 1,5 monei Oy )

[Nocne oxuciieHHs! AOJAYyYeHHBIH aJKOroJAT AJIOMHHHA H €ero pac-
TBOp 3arpyXaiwT B koily H HarpesaloT B BaKyyMme IO 150° (no ue
BHILE) AO TeX NOP, NOKa OTTOHATCA JeTy'ne NPOAYKTEL Tlpu atom
ynansioTcsl pacTBOPHTENb H JeTyyHe noGouHbe NPOXYKTHI (oJe-
¢uubl, 06pa3oBaBlIyecs elle NPH NOJTyYeHHH aTOMHHHHTPHAIKHIOR,
HEKOTOpOe KOJHYECTBO HX, OYEBHIHO, JOTMOJHHTEIBHO obpasyeTcs B
nporecce OKHCJIEHHA).

AnkoronsiThl, HOJNydeHHBle B pe3yJsibTaTe OKHCJeHHSA, Npeicra-
BJsI0T co6OH MACJSIHUCTHE FKHJKOCTH [aXKe TOrAa, KOraa cooTBer-
CTBYIOlIHE AJIOMHHHIAJKOTOMATH, H3TOTOBJICHHBIE H3 CHOHPTOB M
aJIOMHEHS, TBep/ibie. OYeBHIHO, TOGOYHEIE MPONYKTH DeaKIHH OKHC-
JIEHHs1, 3arps3Hss NPORYKT, MellaloT KpHCTAJJIN3aIlHH.

B KoHlle mpolecca OKHCJIEHHsl PeaKIMOHHYl0 CMeChb pasJaralor
BOJIOH M MHHepAaJbHO{l KHCJOTOH H BBUIEAIOT CIHPT OOBLMHBIM Me~
TOLOM.

Oxtanoa-1 U3 0-OKTeHa: BLIXOA 72,5% OT TeOpeTHYECKOro;
r. xum. 81,5% n? 1,4292 (To Befmurrefiny 1,4291). llponykt e

D
HMeeT 3anaxa. Crapus NnoJlyueHH TPHOKTHJAJHOMHHEHHA OIHCaHa Ha

ctp. 28, BapHaHT 4.
Hodexarnoa-1 us a-Ooleyena, 2-merusnentanos-1 uz 2-metTusnen~

“pena-1 u 2-sTuncexcaros-1 us 2-atuszexcena-1 GHIH NOJyueHH aHa-

JIOTHYHBIM O0pa3oM uepe3 COOTBETCTBYIOUlHe COEJHHEHHA aJlo-
MHHHS.

- Okucaerue npoOykTos peaxyuu OOCTPOLKU. TuiaTeJJbHO TPHTO-
TOBJEHHBIEe NPOAYKTH PeaKIHH [OCTPOMKH [aKT CMECh IKHPHBIX
CIHMPTOB UETHOTO H HEYETHOTO pFNIOB, KPHBHE pAa3rOHKH KOTOPBIX
HMeloT UETKHE CTYIeHH, XapakTepHbie (CM. CTp. 226) nas ma-
paguHOB HJIH ONie(pHHOB, NONYIEHHBIX H3 NPONYKTOR noctpoiiku. [o-
PH3OHTAJIbHble YYACTKH KPUBBIX C He3HAUMTEJLHBIMH OTKJIOHERHAMM
[IOKA3BBAIOT JeHCTBHTebHEE TEMIepaTyphl KHIIEHHA COOTBETCTBYIO-
*[I{HX CHHPTOB *. ”

Onbir no noayderuto nodobHex npo0ykTos us 0pyz020 ucxoa:
HO20 CBLpbs, nposedenHbli Ha noaysasodckoil ycranoske. Mcxoansi
npoxyKT WnairTeoab | (MpofyKT KpekHHra no @O umepy—Tponty)

* DT0T OOHIT MOMHO DEKOMEHIOBATH KaK TEXHHUECKMit cnioco6 nosyuenus
BRICHIHX TNEPBHYHEIX HDHHX COHPTOB M3 STH/EHA uYepes peaKIHMio IOCTPOHKH.
Peaynbrarsl ONHTOB, NPOBEJEHHHX Ha NWIOTHHX YCTaHOBKaX, aHAJIOTHYHH,

cp. [11].
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HMeeT T. KHO. 145—226° uw crnenyrommii cocras (nucTHIS M ON-
HBblT aHANH3): Ocrarox

Cy Ci Cy Cry Cys Cna"’cn‘ “TOI‘O
Koanyectro, 06. % . . . 54 265 272 237 8,2 9,0
Moa. Bec. . ... ... 126 140 154 168 182 189

Koanuectno, mornja® 032 142 132 107 035 0,36 484
(nnu 6,45 monvjxz d=0,75)

) Bruuncaero ¢ YHETOM WJOTHOCTEH OTHEABHBLIX (BPAKIIHIL

Cpennuii MOMeKYJISIPHEI Bec co-
crasasier 155. [MocpenctBoM onpe-
lleleHHs1 OPOMHOTO 4YHCAa B CMecH

— 6bl10 Hafineno 3,75 Moss ABOHHBIX
"p0oGACuHo cBsizeil Ha 1 k2. QueHIb ¢ yeTHRIM
UHCJIOM aToMoB C H cpeinuM MoJe-

KYJIpHBIM BecoM 155 fo/xHE co-
nepxatb 6,45 moas/kz 1BOHHBIX CBSI-
3e#, T. e.colepxanue oedHHOB CO-
craBnsierT B cpeanem 58%. HMnppa-
KPacHEIA CrekTp NoOKasan cojep-
KaHue 80—90% nBOHHEIX CBsizeil.
60 k2 nponykra 6bliu oGpaGo-
TaHbl H300YTHIAMIOMHEHEBHIMH CO-
ENHHEHHAMH (TPHANKHIAJIOMHHHEM
M IHAJTKHNANIOMHRHATHIPHAOM).
Bcero Baato 135 ake (opranmue-
CKHMI aJIOMHHHH + FHAPUI aJioMu-
HHsA). B onedpunax conepmxanoch
224 mons mBONHLIX CcBsizell, U3 Ko-
TOPbIX npuMeprc 180—200 wmo-
Jed — p PeaKHHOHHOCTIOCOGHOMH
bopme. AmoMmunuii npuMensiu B
| S— H30BITKE, YTOOM KaK MOMKHO GOJIb-
Oxnaxcdenue nie CHH3HTh KOHIEHTpalHo rujpu-

g damfmp 42

300 —

4000

300
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3
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R Rt HaGPESIHLE  na B KGHEYHOM npoaykte. Brixosa

g;g%cmue BEIYHCJISIETCS TIO KOJIMYECTBY H3pac-
XQIOBAHHOTO ANIOMHHHSI.

Puc. 2. Anmapar mns okucnenus One¢uun  Harpesamn B Gonp-

TPHANKUNAMOMUKHNS  (YKPYNIHEHHAsi [IOM MeTaJIJIHYeCKOM HWIHHOpHYE-

MOJIEJIB). CKOM peakTope ¢ HeOGXOAHMBIM KO-

OTBepcTds IASl BOSAYXa H KHCJIOPOAa pas-
Heneribi na 3 TPy . paeMorMen o JTHYECTBOM H306y THN ATIOMHHEHEBRIX

raoMm 120° (B kaxnmoli ne 3 - H

I’i,E[JCTHS{). Pagmepu RaHBl gyannm:}.‘:erpag COCAMHCHHH H npnﬁaBJIﬂJlH CToJIb-
KO O0eH30J]a, CKOJbKO TpeOyercs

AJISL TOTO, 4TOOH cmech kHmena npr 120° (TeMnepartypa (sermni).

Ilocie Boifeaenns 949, PaCueTHOr0 KOJHYecTBa M306yTujeHa

Cunte3s cnupros us amomunuiiopzanuyeckux coeduxenuis 305

(6 vac.) npH nasbHelileM KHNSYCHHH OH GOJAbIIe HE OTTOHSLICA.
Denson Geun ynanen npu 120°, v Bcsl peakiiHoHHas Macca annapara
OblJIa HCNOJNb30BAHa JJIA OKHCJIEHHS.

Ilnsi okvcnienusi MPHMEHSJIH annapar eMKocToio 24 2 (pHC. 2).
OkuclieHHe BaUMHAJY € OCTOPOKHOIO BBENIEHHS XOPOLIO OCYLIEHHOF0
BO3NyXa npu Temnepatype okono 30°. JIBofiHoe oxsaxkneuue, cHa-
Py®H H H3HYTDH, OUeHb 3aMeTHO 3aMejsieT xoa peaknun. Oxwc-
JisleMasi JKHIKOCTb BO BPEM# OKHCJIEHHS! HHPKYJHPYET M NOTOMY XO-
pouo nepeMerinBaerca. B Teuenue 10 uac. TeMnepartypy mocrenenHo
HOBHIWAMH 10 95°, mpHYeM CHCTEMY UXJaXIEeHHS! HCIOJNbL30BAJH
TaKXe H JJIs HarpeBaHda (IHPKYJALHS NPeNBapHTENbHO HarpeToit
Bozbl). [To HeTeueHHH YKasaHHOro BpeMeHH OKHCJIEHHE 3aKOHUMJIOCH,
O 4eM CBHIETeJLCTBOBAJO TO, uTO MpoObl rasa, oTGHpaeMbie uepes
kaxnbie 0,5 uaca H3 BepXHeH YacTH anmapara, OKA3aJHCh YHCTBIM
BO3JIyXOM.

Co6paHnbie MPOAYKTH OKHCJERHs1 GBLTH OGBeNHHEHH H OCBOGO-
XJleHbl OT YIJIeBOLOPOLOB B IUIEHOUHOM HcnapHteste [12] npu 180°
u I mm pr. c1. Takum o6pasoM 6buio nonyueHo B ofuieM 23,2 ke
FYCTOH, MACJNsIHHCTOR CMEeCH BBICIIHX aJIlOMHHHHAJKOrOJATOB, KOTO-
pas nociic 06paGoTKH BONON B pa3baBJieHHO cepHOH KHCJIOTOR nasa
Bcero 18,7 ke cmupra. 3arem 14 4 cnupra (11,8 k2) 6pinn TiIATEND-
HO pasorHadbl Ha KOJIOHKe, cooTBeTcTBYwomell 100 TeopeTHuecKuM
TapeakaM. Ilpu 310M 6blB noJyuenBl GpaklMH ¢ OYEHbL YHCTHIMH
DPONYKTaMH, COOTBETCTBYIOIIMMH ONpefeJieHHBIM TPYNNaM No 4HCHy
aTOMOB yrieposna. KpuBbie pa3roHKky 3HAuHTENBHO OTJIHYATUCL OT
KPHBBIX DA3rOHKH CHHPTOB, OJYYEHHLIX H3 NPOLAYKTOB PeaklKH J0-
CTPO¥KH, TeM, YTO Bce 3Hauenuss C B oNpefeselHOH 06JacTH GBLIM
NpeACTaBJI€HB pPAaBHOMEDHO M He TOJBLKO € HHTEPBAJOM uepe3
2 atoma yrnepona. Onnako nepexos GBI He Tak yX OTUETAHB, TaK
KaKk B MCXONHOM nponykte QPuilepa-— Tponila npucyTcTByer He-
Gonblllast YaCTh METHJIPA3BETBJIEHBLIX CIIHPTOB.

B utore 6pino naiigeno

C, Co Co Cu Cn Cg Cu Hroro
Komwveerso, 2. . . . . 07 10 33 30 20 30 1,0 14,0
Konuvectso, moau . . . 445 573 173 145 89 124 34 66,88

Hugphi, cTositide BO BTOPOM Psilly, COOTBETCTBYIOT OTPE3KaM Mex Ay
CepeMHaMH BOCXOIIIMX Y4aCTKOB KPHBOH pasroHkd. OcCHOBHas
¢$paxius, COOTBEICTBYIONIAs TOPH3OHTANLHO NJIOLIALKE, COCTABSET
MuHEMYyM 80%. Temneparypel nuapJeHust NMepBHIX NSITH OCHOBHBIX
¢pakuuil (6e3 nanpHelIUeH OYUCTKH) COCTABISIOT

C, Cio Cu Cro Cla
T.oon, °C . ... ... —100 444 +130 4210 4250
3ravenus API® . . ., _50 }69 +159 42395 +30,6

3) 3pavenns no AaHHBIM AMEDUKEZHCKUTO He(TAHUIO HHCTUTYTa (API).

3ak. 2658.
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Buixon MoxHO paccuntaTs caenywimuM obpaszoM: ofitee
KOMMuecTBO cnupTa 18,7 K2 CooTBeTCTBYET, KaK NOKAa3aHO Bhiile,
106 Monsm. Ecan ux othects ko Beem 135 3k6 anOMUHHSA, TO BBIXOXR
cocTaBHT 78,5%. H306yTHaamOMHuHKEBLe COeNyHEeHHS obnanaJn,
OIHAKO, aKTHBHOCTBIO JHUIL Ha 829%. Jlna peakuWnm BHITecHeHHs
oJiepHHAME 3TO 03HAUAET, UTO M3 OCTABLIAXCS 18% Toneko 2 3ke
(BMecTo 3 3K6) BCTYnaloT B PeaKuuio, T. €. JHWID 949% ot 135 ske
uni 127 ake. B mepecuere Ha 5TO KOMHUECTBO BBIXOJ4 COCTABJISIET
83,5%. Onuit, KOHEUHO, He MPEACTABJSET ONTHMAIBHBIX BOZMONHO-
CTeif HCNONB3OBAHKA ONeHHOB, TaK KAK HaMepeHHO paboTaJny ¢ He-
[NOCTATKOM &JIOMHHHHOPTaHHYECKHX .CoefiiHennfl. [TOHOTO HCMOJL-
30BaHHS, DEPOATHO, MOXKHO LOCTHIHYTb, NPHOABNsAs H30GYTHIAMIO-
MHHHEBHEC COCIHHEHHS B HeGOJBUIOM H3GBITKE H K KOHIY peakiHH
BbiTeCHeHHsl (IOC/Ie YAAJIeHHs] MaKCHMaJbHO BO3MOMKHOIO KOJHUe
CTBa H306YTHNEHa) CHOBA HacHIas cBsizH Al—H NPH HU3KHX TEM-
nepatypax (~80°) ¢ noMowpio H306yTHIEHa KN 2-MeTH/neHTena-1.
OGpaTHO# peaKuuy BHITECHEHHS OMAacaThCs He clIeyeT, Tak Kak mo-
JIOXKE€HHe DaBHOBECHS! HeGJAaronpHATHO AJIs R,CH—CH,al, a u36mni-
TOK Pa3BETBJIEHHEIX OJIeHHOB MOKHO JIErKO YAAMHThL YiKe MPH HAS-
KHX Temrneparypax. (JTOT HCKYCCTBEHHbIfl TPHEM MOXHO C ycnexom
NPHMEHATL B CJydae YAaCTHYHOTO OOPa30BaHHs ANIOMHHHMHTpPHAJKI-
JIOB B pe3yJibTaTe CHJLHOTO, 0GpaTHMOro pacnaza, cM. HHKe.)

Ecnu stor onbiT nonyuenvs TpuaskunamoMunms (npoBeneHubIfT
Ha YKPYNHEHHOH YCTaHOBKe) NyTeM PeAKIHH BHITECHEHHS H3 H300y-
THJIAMOMHHHEBBIX COelMHEHH NPHHATL 33 OCHOBY, TO B YKa3aHHOM
crocoGe eme He BCe BEIACHEHO. Boslee JIeTKO TPHATKHIAMIOMHUHMI
NOJYuadH HeNOCPeACTBEHHO H3 MPONYKTOB pacllemJieHHs No Cro-
coCy, ONHCAHHOMY AJsl TPHIPOIHJANOMHHKS (cm. cTp. 18). Ko-
HEYHO, JJA [NPOM3BOACTBA AMIOMHHHHOPraHHYeCKHX CoeHHeHHu:
uepes H30GyTHJEH Jydlle HCNIONB3OBATh PEAKTOP BHICOKOFO NABJe-
HHSL.

4-(B-okcuatun)-yurrozexcen-1. [Monyuenne amoMmunHeBoro co-
CAHHEHHST OCYILECTBIANOCL B NPHCYTCTBHH GeHzona npH 100° us
108 2 (0,545 moast) TpuusobyrumamoMunus u 176 2 (1,62 mouns)
BHHHJILMKNOTEKCeHa-3 (aumep OyTajweHa) (BapuaHT 4, ctp. 28).
B Teuenue 20 uac. ormennsnocs 92,59, TEOPETHYECKOTO KOJHYeCTBa
H3006yTHIeHa. Bénblias npogomKuTensHOCTh ONMBITAa Gbisia o6ycJno-
BJIeHa GoJiee HM3KOH TeMmnepatypoil. Benson 6wl otorman B Baky-
yme npu 50—80°, Bazkufi octaTox pas6apsen TOJIYOJIOM H OKHCJIcH
BO3IYXOM H OKOHYaTelIbHO KHCJOPOLOM B annapaTte, MOKa3aHHOM Ha
puc. 1, mpu 34°: moayweno 1555 2 (80,69 or TEOPETHUECKOro)
OKCHSTHJUIMKJIOTEKCEHa, T. KHIL NpH 16 mm pr. cr. +104,5%
n3 1,4832. Ilocne moBTOpHOTrO ¢$parunoONHPOBAaHHA NPo6H Ha KO-
JIOHKe C Bpallaiollelicy JIeHTON MOKa3aTenb IPeJOMJICHAs He H3Me-
HUJICS. DTOT ellle He ONHCAHHH CIHPT o6Manaer NPHATHBIM  32-
Nax0M.
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Tudparponossul cnupr u3 a-meruactuposa. 125 2 (0,63 moas)
TpuH3oOyTHNaMomMunna u 354 2 (3,0 mons) o-MeTHnCTHposa (cu.
crp. 28) natot Hapany ¢ 19 e npenrona 200 2 (78% ot Teoperuue-
CKOrC B pacyete Ha Al) rHApPaTpONOBOrc CHHPTE, HMEIOWETO T, KHIL.
npu 15 mm pr. c1. 107,5—108° 1 % 1,5265 (o NUTepaTypHBIM naH-
HuM, T. KHIL. 106—111° 1 n% 1,6254 [13]).

Hoayuenue 2, 4, 4-1pumerusnentarosra-1 uz duusobyruirena (cM.
ctp. 28). OxHcrenne UPOBOLNHNOCL B NPHGOpe, MOKA3aHHOM Ha
puc. 1, nocne pasGabnieHHs TonyosnoM. [10 npesBapHTENbHBIM LaH-
BHIM, T. KHIL 0pA 14 mm pr. cr. 71—71,5° u n%) 1,4269, a nocse no-
BTOPHOTO TOHKOro ¢pakuuonupopanus ny 1,4268 (mo amreparyp-
HbiM nauueiM [14], 1. kun. mpu 12 mm pr. c1. 68—69° u n2 1,4260).
Boixon 77,3% (ocHosnas ¢pakiuus).

Huneonentussranos. Tlonyuenne guHEONEHTHNISTaHOMA H3 Chi-

poro TPHH30GYTH/eHa NPOH3BONHTCA AHAJNOTHYHO BHILIEONHCABHOMY
oneity. T. mi. 36° (no Beinbureiiny 44°).
- I-Mertunr-4-(a-eudpoxcuuzonponun)-yuxiozexcen-1 (a-TepnuHeoON)
u3 nHmonerna. IpoTtekanve onbita u CBOfiCTBa KOHEUHOro NMPOLYKTA
3aBHCAT OT KayecTBa HCXONMOro TeprneHa. Ilpw peakuHH BHITECHe-
HHA 3 MoJeft JIUMOHeHa | MoJeM TPHM30GYTHIAMIOMHEMS CHAyasa
nosyyany (mocsne OTTOHKH HEKOTOPOro KOJHYECTBA Yr/eBOIOPOLOB
B ryay6okoM Bakyyme npu 80°) TpHAJKHIAMIOMHHHE, comepKaiuuii
Gousibllioe KOMMYECTBO ruapuaa. JIHmb nocsie NOBTOPHOI o6paGoTkn
CBeXKHM JIAMOHeHOM npH 80° rufipun 6bin ynanen. JIHMOHeH, HecOM-
HENHNO, COIep¥KHT elle APyrod TepneH. (Kak okasaJioch, uHCTHIE,
CTPYKTYPHO OJHODOAHBIN JIMMOHEH HJHM [HIEHTEH TMOJAy4YaeTcsi H3
CHIPOTO NMPOAYKTa uYepes aNIOMHHHEBBle coenuHenun.) OKuc/eHue
NpOTeKaJlo B TeueHHe 8 yac. npn 37°.

AnkorosisaT aMIOMHHHS Pasnarafu BOMOM W NEPEroHsWIH ¢ napom,
100 2 o6paGoTanHoro Mac/ia JawT CACAYOLHe dpakumu:

Ppakuun . . .. .., v I It il v
T. kun. npu 06 aa pr. cr. . . 65—66° 67—72° 73—T77° 78—79°
gL 14830 14853 14862 14864
Koamueerso, 2 . . . . . . .. 5 29 43 23

Ananusamu 11—IV ¢pakuuit 6buio n0Ka3aHO HAMHYHE COOTBET-
creytoiero coenusenns CioHizO. Bo ¢pakumsix 11—IV B ocoBHOM
CONEPIKUTCA OXKHIAAEMBIH 0-TEPIMHHEOJ.

«llepeuunniii kampenzudpar» usz kampena. Onwit POBOAHJICSH
YXe B TO BpeMs, KOrlia ellle He OblJla H3BecTHA 0CO6as CKIOHHOCTD
aNIOMHHHHTPHANKKIOE K OTUENVeHH0 1 Monst KaMdena. 108,5 2
(0,55 monst) TpuMsoGyTHnaniomMunns 1 388 2 (2,49 Moss) Kamena
B GensoJie npu 110° B Teuenne 6 uac. naior 51,5 2 (569 ot TeopeTn-
ueckoro) H 3a 21 yac — 68,4 2 (74.4% ot TeopeTHuecKkOro) H306yTH-
Jena. OctaTOK MNOGIE peaKUHH [aeT C H30XHHONMHOM  SIPXO

20™~
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BBIpaXKeHHYIO NOJOXKHTeJbHYI0 peakuwo na ruapun. (Hamuuze
GOMBIIOro KOMHYECTBA FHADHAA 3aTPYNHSET OTHeNeHMe H306yTH-
JIEHa, a ero HeNOCTaToK crnoco6cTByer eMy.) [locne noGaBnenus
200 ms 2-MerTuaneHTeHa-1 peakUHOHHyIO CMech Harpesans npu 70°
B TeueHHe 2 yac., MeTHJIEHTEH OTTOHAJIM B BAKYyMe IpPH MaKCH-
Manenol TemnepatType 50° m OCTaTOK OKMCJIANH B TOJyOJie B Teye-
e 9 uac. npu 40°. Ilocie okoHuaTeqbHOH 06paGOTKH rnipu mepe-
roHKe B BaKyyMe Kak NPeNroH NMOoJyuyafu 3HAauHTeNbHOe KOJHYEeCTBO
Kamdena u 3atem npu 117° u 15 mm pr. 1. co6upanu OCHOBHYIO
¢paxumo 157 2 (62% or TeopeTHueckoro B nepecuete Ha Al). ITpo-
OyKT OBbJI NOBOMBHO YHCTHIE T. M. 75—76° (mo JHTepaTypHBIM
IaHHBIM [15]), 77°).

«llepauunoidl B-nureneudpar» (mupraros [16]) us B-nunena. Hns
BBITECHEHHs1 HCTOJIL30BaNH 2,15-kpaTHHH H3GBITOK f-NHHEHa B nepe-
cueTe Ha €ro TEOPETHYECKoe KoJHuecTBO. OKOHYaTe/NbHO CNHpTa
6pu10 nonyuero 84% oOT TeopeTHuecKoro (pacyer mo aHamH3y).

T. xun. npu 12 mm pr. c1. 116—116,5°, n% 1,4898 (mo amreparyp-

HBIM [aHHBIM, T. KHIL. OpH 5 mm pr. 1. 92° 1 n® 1,4910 [16]). ITo-

Ny4yeHHHI cNHPT — GeclBETHOE, NOBOJLHO BSI3KOE MACJ0 C 3aMaxoM
kaM(apHhl.

YulexanOuon-1,11 us yndeyen-1-ora-11 usru yndeyuirenoeois
Kucaorer. 17 2 (0,1 monst) ynueunenona s 20 ma Gensona, monyues-
HOro H3 3(Hpa YHOEIHJIEHOBOH KHCNOTH H 2 Moneii nuMH306yTHI-
anomMuuuiiranpuna [17], 6biin MennieHHo N0GaBJieHH B KHIALIYIO
cmech 20 ma nuuzobyTrnamoMHEHATHApHAA H 20 ma Genzona. Ilpu
9TUM BBIZennnoch 2,4 2 rasa. [Mocne storo noGasasnu 20 ma run-
pHIa H HarpeBaJH enle 2 yaca, 3areM noGasaany 15 ma 2-meruvaneu-
TeHa-1 H HarpeBaJH B TeuenHe uaca. [Tocnenmeir no6aBkoil ycrpa-
HssH u36mTOK runpuna. [locse oxnaxjenusr wepes cmechb, pasba-
BIIEHHYIO MepernaHibM GeH30J0M, npoaysaiu 10 4 cyxoro Bosnyxa
(npuuem HabnronaJjock BHEJEeHHe Temsa), BCA CMeCh 3aCTHIBaJja,
mpeBpamanch B CMOIUCTYI0 GecliBeTHYI0 Maccy. DTy Mmaccy pasba-
pasinn 200 ma GeH3osa H NEpeNaBJIHBatH B KOMOY ¢ MelIasKol, rie
oxucaany 25 2 BozAyxa H nookucasnu 10 2 kucnopona. Pasorpepa-
Hus Gonbllle He mnpoucxoxuyo. [locne pasnoxeHust peakimouHol
cmecH pasbaByicBHOH cepHOH KHCa0TOH M3 OeH3osa nonywasu 14,5 2
. {77% ot TeopeTHueckoro) yumekaHpuona-i,11 ¢ 1. m. 54°

Taxkum obBpasom, u3 18,6 z (0,1 Monst) yumennsenoBoli KHCIOTHI,
pas6apnennoil 150 ma Gensosa u 70 M4 AUU30CYTHIANIOMHUHHHIHI-
puna (10 ma pns weiiTpanuszaums, 60 MA Ins BOCCTAHOBJEHHA M
NPHCOEMHEHHS! N0 MeCTY IBOHHEIX cBA3eil), pasbasJjeHHOro B 20
e 200 m2 Genzona, noanyunny 9,5 2 (519% or TeopernHueckoro) yH-
nekannuona. Ilpn cootBetcTBYMIOILEH NOPaGOTKE STOT BHIXOL MOMKHO
3HAYHTENILHO YBEJHYHTD,
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PEAKIIVMH AJTIOMMHUHTPHAJIKMJIOB
C IBYOKHCBIO YT'JIEPOJA WU CEPHUCTBIM
AHTUIPHUOIOM

Luenep K., Kpynn ., Beliep K., Jlapbue B.

Ziegler K, Krupp F, Weyer K, Larbig W,
Lieb. Ann. Chem., 629, 251, 1960

Tipu jeficTBHM YIAEKHCJIOTH HA ANIOMHHHATPUANKHIN B 3aBHCHUMOCTH OT
YC/IOBHH peakuuii MOryT ObiTb TOJY4eHB!: 1) TpHalKHIKapOuHOME, 2) 1 Moab
Kap6oHoBOfi KucJaOTH M 3) 2 Mosis kap6oHoBoH KHCAOTH. Ilpu nepmoii peakuuH
TaH e, KaK H NPH BTOpOH, HCNOJb3yercs JHmb onHa saneRtHocTs Al—C. Io-
CPEACTBOM JIOOKHUCJIEHHS B cJydae 2 MOXKET ObiTh MNOJYYEHO JONOJHHTEIbHO
2 mons crupra. SOp o6pasyer co BceMH TpeMsi cBszsiMH Al—C cyiabduHOBYIO
KHAC/IOTY, OcOGEHHO €CTH AEfiCTBYIOT 10 NPHHIMOY OGPAaTHOrC MNOps/Ka Sarpys3kH
peareHTOB.

Ecny BBOAHTHL MPH KOMHATHOH TeMIlepaType B TPHITHJIAJIIOMH-
HHH yI‘JIeKl/ICJIblﬁ ras, 1o nocnemmﬁ norJiouiaeTca XUIAKOCThIO C Bhl-
JeJiegHEM TemJa. Ecan 6J]8F0113pﬂ OXJIaXKIeHHK YCTaHOBHTL TeMIie-
parypy 30—40° B peakiMio NOBeCcTH N0 KOHIlA, TO NOJyuaercst TpH-
am.nxapﬁnﬂo.n C BHICOKHM BBIXOJIOM B IiepecueTe Ha NOrJIOLIEeHHEIH
ymeKnc.rbeﬁ ras3, a TakKike COBCeM He6oJbIoe KOJHUeCTBO npomnuo-
HOBOH KHCJIOTHI. an 3TOM peardpyetr JHUIbL OIHA aJdKHJIbHadA
Tpynna, H COOTBeTCTBEHHO 3TOMY BBIXOA KapﬁnHo.na TaKiKe BBICOK,

OneiT NoOKaszaJ, uTO0 MaxkCHMallbHas peaKnuHonHasa aKTHBHOCTh,
aHaJIOTHYHas akTHBHOCTH peaKTHBa I‘pmlbﬂpa, CBOMCTBEHHa TOJBKO
HCTHHHBIM aNioMUHuETpHAJIKHAaM H uto cBsizn Al—C pesko noHm-
¥awT CBOI0 pPEaKUHOHHYI0O AKTHBHOCTbL MpH Iepexone OT TIpyInH-

/C_ C—

POBKH ——C—Ai\ K PacnosoXKeHHIo ——-C—Al\ . Tpustankap-

Gunos o6pasyercsl IO clenylolleil cxeme:

€O, | (C;H;); AIOCOC,H, 2AL(Caty), |

I

(C2H5)3 Al

—> (C:Hs),AIOAL(C,Ho), + (CHi)s COAL(CH), —22> (C,Hy); COHL.

1] 1118 v
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B npoMexyTOUHOM COCTOSHHH Tlepel THAPOJH30M BeCh aJNIOMHHHI
paxonutcst B Bufe rpynn (CsHs)2 Al—O—, uto noxasmiBaercs nan-
HBEIMH THAPOJIH3a, MPH KOTOPOM TIOUTH JiBeé TPETH NPHCYTCTBYIOLIHX
aJKHJBHBIX TPyNn npeppaiiaiorcs B 3TaH. HecmoTpa Ha BHICOKyIO
KoHLeHTpaluo Metamiankuios alC;Hg B peakuuoHHOM CMeCH, Hanib-
Hejilllee B3aHMOJEHCTBHE ¢ YIrJIEKMCIBIM Ta30M He HMeeT MecTa.

To 06CTOATEJILCTBO, UTO NpPakTHYecKH He oCpasyeTcs HHMKakKHX
KapGOHOBBIX KHCJIOT (KaK 3TO HMeEeT MeCTO NPH NOJiydeHHH H3 GoJib-
WHHCTBA coequnennii I'punbsapa), CBA3aHO C TeM, UTO NepBBIH Mpo-
JIYKT peakilu, HusTHNamoMHHminponuonar (I), cnocoben cmelin-
BaTbCSl ¢ TPHSTHJAJIOMHEHEM H pearHpoBaTh TOTYAC XKe C IBYMs
HOBHIMH MOJIEKYJlaMH TPHSTH/IAMIOMHHNS, T. €. IPOHCXOAHT 06paso-
panne coepunendii (1I) u (III) — mpouece, ananoruunbli peakUHU
2 Mosneli aTKHAMareuirasnorenuaa ¢ 1 MoseM cioxuoro s¢upa. O6-
pa3oBaHHe TPETHUHBIX CNHPTOB BO3MOXKHO TakKiKe H NPH NEHCTBHH
peaktupa I'puubsapa Ha COgz HO OHO NpPOTEKA€T NPEHMYLIECTBEHHO
Kak noGoyHas peakiHs.

Kap6oHoBHE KMCIOTH NMOJYYaloT B TOM cJjydae, eCJH H3MEHSIOT .
yCIIOBHA NpoBeleHHs ONMBITAa TaK, 4yToOH MonaBHTL peakumto (I) —
— (II) + (I1I). 3To Jlerko ynaercs, ec/ii B XOPOLIO NEpeMeLIHBae-
MEIH yryieBozopof, HerpepsiBHO HachiwaeMbiit COp, npH 3HAUHTENb-
HOM OXJaxKjeH#u JOOaBIATH MO KamifaM TPHAJKHJIAJOMHHHH
B sToM cinyuae BmXoj npubamikaercss K TcoperHyeckomy (1 Monb
KHCJIOTHl H3 1 MOJIA TpHAJKHIANIOMHHHS). 3TO, KOHEYHO, He sIB-
JISIETCS JIYULIHM HCMOMB30BAHHEM aNIOMHHHHTPHANKHJIOB, HO CTOCCH
NpeACTABJsET OueHb Jerkuil mepexon OT rpymmb >C=CH2 K rpyn-
ne > CH—CH;—COOH.

[To oTHolIeHHIO K KHCJIOPOAY MHANKHJIANIOMHHHEBBle COJIH Kap-
Gonosbix kucaoT [(I) u asamoru] c6manaloT OGHIUHON peakKLHOHHOR
cnoco6HOCThIO. [105TOMY CHHTE3 KapOOHOBBIX KHGJIOT MOXHO 00b-
eIMHHTBL C CHHTC30M CIHpTOB. TOJBLKO mocie peakinH o6mena ¢ CO;
HeoOXOAMMO TONBOAMTL BO3LAYX HJM KHCAOpPON 1O HAacHIeHHS,
yTOOH! TIOCJIE PAa3J0KeHHs] KHCIO0TOfl KapOGOHOBask KHCIOTa H CIHPT
HaxOpHauch B cooTHOmeHKH 1 : 2 1M BEIXoA NpHOAHIKAJNCA K TEOpPETH-
uyeckoMy (cm. ri. XVII, crp. 298).

Yrtobel MpefOTBPATHTL YCIOKHAWINYI0 CHHTE3 MPOMEKYTOU-
nywo peakuuio (I) — (II) + (II1) gna peakuun ¢ COp, MpHMERSIOT
He CaMH AMIOMHHHATPHAJKAWIH, a uX s>¢upathl. IlocnenHue, BHIUMO,
BCJleZicTBHe OOJILIION BeJIHYHHBI MOJEKYNBl HMewT OoJee HH3KYIO
PeaKkLHOHHYIO CNOCOGHOCTb, YeM CaMH aMIOMHHHHTpHaNKuib. [lpn
KOMHaTHOH TeMnepaTtype peakuust He Huet. [IpH HarpeBanun s¢rpa-
toB o 100—120° nauunaercs pacrsopenne COp H 3¢Hp TOTUAC XKe
yneryunBaercs: ¢ H3GbiTKOM CO;p. B 5TOM cilyuae B KauecTBe KOHeU-
HOTr'o NMPOJAYKTa ONATh noJyyaeTcs OHAJKHJIAJIOMHHHEBasa COJb Kap-
GoHoBOH kHcaotl. [lpm  120° sdupaTel HBe HalOT peakumi
{I)— (II) + (III), a ecnu OHM H NPOTEKAKOT, TO OYEHb MEIJIEHHO.
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PaszyMeercs1, u 31eCh ¢ NOMOLIBIO KHCJIOPOLA JOMOJHUTENLHO MOXHO
HOJY4HTh 2 MOJISl CITHPTA.

Ecnu paGorate mon nasnenuem mpu 200—220° 1o MOXHO ¢ mO-
motbio CO; «xap6OHH3HPOBATL» elile  BTOpylo BancHTHocTs Al—C,
[nia mosyueHHs: TPETHUHHX CIHPTOB HYXKHO TNpeXne BCEro B YKa-
3aHHBIX BHIIIE YCJAOBHSIX [NPOBECTH IPelBapHTeNbHYIO CTafHio C
Le/blo NOJyYeHHs NpPOMEeXyTouHOro mponykrta (I), xoTopelii 3ateM
3arPy3uTh B aBTOKJAB (3arpy3Ky MOXKHO TPOH3BOIHTL B TPHCYT-
creau CO,;) mas manwHedimero cuutesa. Hakouen, cHHTE3 MOXHO
eme Goslee yNpoCTHTb, ecqd s¢upaTthl ofpabareBath CO: B asre-

KJaBe IOJ napJjieHdeM, INOBbILAsI TeMoeparypy B KOHIE peakuuu -

a0 220°. Ecaw uepes R—CO;—AIR: nponyckats mpu 220° u uop-
mansnoM naeienun CQO,, TO MPH TaKHX YCJIOBHSIX HauHHAeTCs pas-
JNO}KeHHe, 0OBSICHEHHSI KOTOPOMY elie He JaHO.

Pasnuunble Hcc/lefOBaTeNH, 3aHHTEpPECOBaHHBIE CCOGLIeHWMSAMY
o6 amoMHHHHTpHANKUJIax, pasHee onyGJMKOBAHHBIMH, 3aHHMAJHCh
npespauleHneM 3THX BelleCTB B KapGonobble kucnoth. Tak, 3axap-
. xun u FaBpunenxko [1] cooGuinuny, 4To OHH, BOCHOJNB30BABUIHCh PaH-
puMu panueive Lluraepa [2], nosyunid M3 TPH3THNAJAIOMHHHA TpH-
STHJAKapOHHON H KapOGOHOBYIO KHCJCTY, NOCTHTHYB BBIXOAA OKOJO
609% oT Teoperuueckoro (B pacuere Ha 3 BamentHocTH Al). ITu
aBTOpPH paGoTali B NMPHCYTCTBUH 3QHpa H non napienneM. Onn-
caHlible BBILIE MOJIOKEHHS B TO Bpems elle He OBUIH HM3BECTHaI.
KapGonuzauus aJIOMHAHHHTPHANKHIOB OlMCAHA TAKKE B HOBOH
nartentnoll autepatype [3]. [locrosiHHo nonyuarpouirecst (Takxe 1J#
omuoii Al—C-BaJIeHTHOCTH) HK3KHE BBIXOIbI H NpHBENEHHBIE OIHCA-
HHS ONHTOB NAalT BO3MOXHOCTL NpeAnoJararb, YTO aBTOPH TaKXKe
lie BBISIBHJIH OCOGeHHOCTell peaklMH, OJHAKO yXXe OHH peKoMeHno-
Bany NOJyuaTs B KauecTBe BTOPOrc MPOAYKTa peakKnUH CHPTHL MMY-
TeM OKHCIEeHHS.

C cepHHCTHIM aHTHAPHIOM PCATHPYIOT CPasy BCe TPH BAJEHTHO-
ctu Al, npuyem nepsasi — HaCTOJILKO 3HePrHYHO, YTO NPH BBCCHHH
SO, B TPHANKHUMAMIOMUHHE (Takke NPH OXJaXIEHHH B PacTsope)
OTMEUAEeTCsl 3HAuWTeNbHOE YMeHbIIeHHe BHIXOJa CyJb(pHHOBOHA KHC-
JIOTH 32 CueT fanbHefuefi peakuun yxe o6pasopaslierocs cynsdu-
Hata ajmIOMHHHSI C ellle He npopearupoBapuiim AlRs. 3toro Heno-
CTaTKa MOXHO H36eXXaTh TpeMs crnocobaMu.

1. IMepen eBenerueM SO, TpUANKHAANIOMHHHA Tpespamialor
¢ TOMOILIBIO XNOpUAa ATIOMHHHS B JHATKWIAJIOMHHHHXIOPHA HIH
nake B aJkEnamoMeHMiHxgopun. Ilocnennuit paer 3atem ¢ SOg
aNKHICYILGOHHOBYIO KHCJIOTY B KOJIHYECTBe, COOTBETCTBYIOHIEM 4MC.TY
aJKHIABHBIX Tpyni. Peaklus H3BecTHa yxKe panee JJIsl MeTHJIAjio-
MuHUMitcecksuxaopuna [4].

2. Vrorpe6nsior sdupatel. [lo stomy npunuuny Beiikep n Cue-
sep [5] nonyunnn u3 s¢upara TPHITHNAMIOMHHHS STaHCY/ibuHO-
BYIO KHCJIOTY.

Peaxyuu aatoOMURULITpUaIKILLOE € CO:z u SOq 313

3. [puMeHsIOT ONATH NPHHIMI 96paTHoro NopsiflKa 3arpy3kH
peareHToB, T. €. TPHANKHJIAMOMHEHH BBOIAT B CepHHCTHIH aHruj-
pua npa GOJILIIOM wa6uTke nociensero [6) B sTOM cayuae
JICKJIOUHTENLHO [1aJKo 06pa3yloTcs 3 Monsi CyJIb(QHHOBOH KHCJIOTH
Ha 1 MOJL TPHAJKHIAJIOMHUHHEA. Onuako 5TO BO3MOMHO JIHIIb Iss
AJIOMHIHHTPHAJIKHIIOB, y KOTOPBIX yrJeBOJIOPONHEIH  OCTaTOK He
pasBerB/eH B a-TIOJNOXKEHHH, T. €. npexje BCEro A% aJIOMHHHUTpH-
H-a/KHII0B, [10-BHAMMOMY, AJis BEUECTB THIA TPUH300YyTHAZMOMH-
HHSL WIH TPH-2-3THNTeKCUJIANIOMHIHS B nepBsyio ouepensb npoxoz;{I;T
mpoliecc BOCCTAHOBNEHHS, nofo6Hb TOMY, KOTOPBIH 6Ll yiKe pauee

71. )
OHHIGIZ;)}é,gy]KTm peakun# 3 moset SOz ¢ aanHHnnTpuaﬂKnnaMen
(ammoMHEMEBBIE COJIH CyJIbpHHOBBIX KHCJOT) MOryT OBITE JIETKO ngoz
ppallielib! B JApYrHe OpraHHueckue coeHHEeHHs! cepbl-—cy.nb(poxoﬁ-
puibl, Cynb(pOHOBBIE KHCIIOTH, Mepkantanbl. [Ipn >TOM HeT HE
XOJHMOCTH BBLIEJIATH CYJb(QHHOBBIE KHCJIOTHL.

9KCIIEPUMEHTAJIbHAS YACThb

TMostyyeHue TPHITHIKAPOHHOIA M3 TPUITHIIANIOMHHHSL H CO,

B 114 2 (1 moOJb) TPHSTHIAMOMHHHS npH NOMeUTHBaHHH H BHEI-
HeM OXJIaX€HHH MeIJIEHHO NpOMyCKaioT TOK THIATEJIBHO Bmcyme:I-
HOTO ¥ OUHIIEHHOro OT BO3IYXa CO.. Ilpu sTOM "EemnepaTypaprégio-
uraercsi, MpeBHIIas TeMNEPaTypy okpykatouier cpem:x.]5 ras};
ra3a KOHTPOJHPYIOT B3BelIHBAHHEM. [Tocse mMOrJIOLIEHU 2 a
B TeueHHe HECKOJNbKHX UaCOB /laJIbHEHILEro yBenHueHns Beca He 1mp

pexonuT. Palee NOXBHIKHBIH H GecrBeTHH TPHITHAAMIOMHHHN CTa~

HOBHTCS BSI3KHM H nproOperaet JKeJITOBATHI [BET, ONHAKO MpONYKT
¢ pojoi ¥ Bo3myxoM. U3 0,1398 &

eaKIUu elle CHJBHO pearupyer | 2
gemeCTBa nosTyyaercs nocje ajiKoroJusa 454 ma (u. 1. 8) CoHe

u3z Al(C.Hs)s + 1/3C02) (129) c 2 sKks alC;Hs no pacuery mnonay-
7 ma (H.T.0).

l[aeISCeﬂc:,lsnponyng peakuyn pacTBOpsIOT B 300 M rekcasa u Io
gannaM npunupatt K 500 xa Meranona. Tlocsne OTTOHKH OCHyOBHOI‘(?
KoNMuecTRa pacTBOpHTeNsl MpuOaBnsioT BOAY H pasﬁasnemng cep_
HYIO KHCIOTY H H3BJIEKAIOT BbLje/IHBLIEECs] MacJo 5(UpOM. ogsl[())
yKaurylocst B SQHPHOM PacTBOpe KHCJIOTY HelITpanH3yIoT meJl'IloOHO:
SKCTPAKT NMOIKHCJSIOT H OTFOHAIOT € napoM. Ilpu 3TOM MpoO :quﬂo
Byl0 KHUCIOTY JIerko oGHapyxHTh IO janaxy;, OJHAKO HO0CT&

HeCKOMBKHX MumunuTpop 0,1 H. pacTBopa njeJiouk, 9TOOB CBSI3ATH
sCl0 KHCIOTY B auctaiisate. K3 spuproro pactsopa OHlIO BinlIErEI-
qeuo 35 2 (90% ot TeOpCTHYECKOrO) TprsTHAKapOHHONa ¢ T. KAIL

npu 100 mm pT. CT. 81°, n%¥1,4297 (no BeinpluTefiny 1,4305).
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Hoayuenue x
» y apGOHOBBLIX KHCJOT NpH HCNOMB3OBAHHY onHoft BajeHTHOCTH Al—C

B unpk
n.nac'n;lmg/ );lm(l)lrxluorm)’lo YCTAHOBKY uepe3 NOPHCTYI0 CTeKJISHHYIO
oGbema peaxlimoy}fKamT cuibnyio crpyo COp (40—50 sfuac va 1 a2
Hepes YI‘.neBozloDo;]otﬂl(‘)eriI D palcTha LIIHHADHECKOro peaxTopa/)
TaH, OKTaH HJH TO
rasa o6 ’ ayodt). BapGoripos
e cTanif,g?;"g;ﬁT nepeMemgBanue. JIByokHCh ymepfﬂa no%gy?tﬁg-(:
(onHa ¢ mepxJso ;ITOoHa epes peccHBep, IBe OCYLIHTe/bHbIE KONOHKH
Fa30BHI cquqHE M Maruus, Kpyras c NATHOKHCbIO (ocdopa)
ATOM I Menn’ 3ATONHEHHE U3eNBHEIM MacaoM. TpHamKms
€HHO BBOJST Yepe3 K : R
anefibH
B PacTB . VIO BOPOHK
c Kpopoc ;pllal;enb, Hacbinenneiit CO,, 2 Be B razopoe rll)pocT);)arr;E::oo
pocTs ero HOI?J‘I‘Y“"H"H CO, xoaxua npesHINaTh BO MHOFO pas CKO-
PeaKIHOHHOrG %Lrl)lgé{TnpﬂéHTc.Te. anIYKasaHHoﬁ BHIIIe CKOPOCTH Ha | 2
Ba B yac CcJiefoB
0,3—0,5 M09 TpHANKHNATIOMHHHS, yiopaflo monapate okono

Monyyen -
yueHHe f-3TWISHAHTOBOW KHCJIOTH M3 TPUHIOOKTHAAMIOMHEM
(Tpu-2-sTHIITeKCHAAMOMNUKHS) *

Ilpn

1%, 1. & .00 moms AL (Cortags 1 01 1s w0 ataipriocts
B 531 2 okraHoBOW (pak I maeren (i)
ot und. Tlornomaercss 46 2 (m.t. 1)
;B;znnqe(::l]:;()) %?gé IIT% NIOYTH TOYHO COOTBETCTBYET Teopemsaeclx;oﬁxgl
Jueniier Beca. nﬂﬂeaxunﬂ AnuTCa B ofmeM 8 wac. (peakrtop
02 3aro aﬁ.m MHOro pas). s Beef peakinonHoOl Macchi
I/ISpBCXOIlOBaHHOI‘OP pabotano 438 2 (uro cootsercreyer 0,63 Mous
ASPacXONOBaKHO no;}ﬁ):nsoomnnamonmnna). Pactsoputens yna-
ol 0 tlo! Be B BaKyyMe IpH 100°, ocraTok pasmaranu
ot 1:[ a €PXHHM CJIOH DPa3feNsyid WIEJAOUbI0 Ha Heil-
Tp A eRyI0 wacTh i X gg.ﬂo;ly. He#itrpanenas yacte — 157 2 3-metni-
90,3 2 (b,57 Mo.riﬂ, 91% 01:'3 Tlgsgg:uizgiogz;Tgopa o o
el -3THJISHAHTOBOM KHC-
A (I:II(I). pZEZeTO,I g’lSM pt. c1. 71,5° n¥ 1,4332, KHCJIOT!?(;:e
pneno 803 (o pa aMm 352). IlpuHHMan BO BHHMaHHe YKaszaHHoe
, OXHIATh MOJYYCHHs! H3 3arPYKeHHOTO TPHH30-

J1aJr 1 = remnt H 1 Fod C
M
OKTHNAJIOMHHHUSA (i() I4 3 eTnJl aHa OO KapﬁOHOBOPl KHC-

TMonyuenune x
y! apGOHOBHIX KHCJIOT mpH HCNOJb3OBAHMY ABYX BaJeHTHOcTel

B artmocdepe azora or6upator 500 ma
- (398,7 2) nponykr -
gxm.;::ﬁg!;ﬁilggo HOHbITa (uTO cooTBeTCTBYET 0,5)75 I:;VIOJSIIH ?pgﬁig-
BarananIOMutI) NOMEINA0T €ro B aBTOK/JAB EMKOCThIO 1 4
Sarew 220—240°Ty11a 154 2 (3,5 monst) COs. ABToKNaB Harpe-
. IlaBnenue Bospacraer mo 181 ar, a 3ateMm rrl)a-

Peakyiiit QAIOMURLILTPUQAKUAOE C CO; u SO, 315

naer po 155 ar. OxouuarenbH2s obpaboTKa [aeT BCETO 169 2
E-3TH/ISHAHTOBOH KHCJIOTH (uTO COOTBETCTBYET 909 KOJHYECTBA,
PaCCUHTAHHOTO Ha 2 BaJICHTHOCTH Al—C).

Takum e 06pa3oM OBUTH NOMYYEHB: NeJaprosonasi KUCJOTa H3
TPH-H-OKTHJIAMIOMHHES, H30BaJEpHAHOBAs H H-BANlepHAHOBAA KHC~
JIOTH U3 TPHH3OOYTHIAMIOMHHHS H COOTBETCTBEHHO H3 TpH-H-BYTHA-
aJIOMHHHSL H, BHIHMMO, €llie HeH3BeCTHas p-uumorexceﬁ-&m—l-npo—
[MOHOBAS KACJOTA W3 |-BHHHJIIMKJIOreKceHa-3 yepes COOTBETCTBYIO-

1 TPHAJKHIATIOMHEHEET, T. LT 33°.

Tosryuene KapGOHOBLIX KHCJOT uepes sthuparsl TPHANKMJIAMOMUHAS

105 2 (0,285 monsn) TPHU300KTHIIAJIOMHH S cMemipBaloT ¢ 23 2
a6CONIOTHOTO AHSTHAOBOTO 3¢hHpa, 3arem MOnaoT (4TO6LI TOUHO
VYCTAHOBHTH HAYaJIo norJiolileHHs]) B OMHCAHHYI0 Bbllle LHPKYJsl-
IIHOHIYI0 YCTaHOBKY OCYUIEHHbIH CO,. llupryaHpywIiH# ras npo-
XOMUT depe3 CUILHO OXJMaXIeHHYIo JIOBYIIKY H TaM oTHeasieTcst OT
shipensoeroca spupa. Ilornomenue CO, Hauunasocs npu 100°
H 3aKaHYHBaJoOCh yepe3 D yac. NpH 120°. T1pu okoHyaTesbHOR 06pa-
6otke nosydeno 40,2 e B-3THJI5HAHTOBOH KHCJIOTHL (uto COOTBeT-
cteyer 899% B mepecyeTe Ha OIHY aJKHJIBLHYIO FpyIIy, cBs3aHHYIO

¢ Al).

CoBMecTHoe Tlojlyuenne KapGOHOBOR KMCAOTHL M CHHPTa

Crauana 376 2 (1,025 mousi) TPHH3OOKTHJIAJNIOMHHASL, pacTBo-
penHoro B 582 2 OokTaHOBOH (paklHH, TIIaTeNbHO 06pabaTHBaoT
CO, B LHPKYJISLMOHHOM annapaTe H 3aTeM, Kak OHMCAHO B npefk-
pyweit rnase (ctp. 302), npu 93—95° ypcTHM KHcJdopogoM. Hepes
8 yac. MONIOLIeHHE KHCJOpOAd, KOHTPOJHpPYeMoe rasOBhiM CHETHH-
koM, 3akapuuBaeTcsl. [IpONYKT peaklHH pasJaraiot, HE BBIIEJISAA
€ro W3 pacTBOPHTEsl, C NOMOLIbIO CePHOH KHCIOTHL H pasnensior
Ha HeliTpaNbHYI0 4acTh H KapOOHOBYIO KHCJIOTY. U3 neliTpaJbHOl
YACTH OTTOHSIIOT PACTBODHTENb HA KOJIOHKE, CHAaYana NpH HOpMAdb-
HOM LaBJendu, a 3areM nox Bakyymow. Ilpu sTOM nosyuaercst

157 2 (97% ot TeopPETHYECKOTO) B-3THIISHAHTOBOH KHCJIOTHI C T. KHIL
npu 11 mm pr. c1. 133—136°, n 1,4332, u 195 2 (739% ot TeopeTH-
ken. npa 20 mm pr. cr. 92°%

yeckoro) 2-sTHarexcasona-1 ¢ T.
Toayuente CyAb@HHOBHX KHMCJIOT W3 aMOMHHHATPHAIKWIOR

1. Yepes duaskurarromuruiixsopude. 92 2 (0,25 MOASL) TpH-H=
OKTHJIATIOMHHHA cMelluBaloT ¢ 18 2 (0,135 mous1) XJIOpPUCTOrO aJIo-
munEa W HarpepawoT npu 80° B TeyeHue 2 yac. Ilocsie npuGaBieHHA
150 m. rexcaHa BBONAT NpPH OXJIaXKJENHH JBLIOM H noMelIHBaHII|
cyxoit SOy, NpH 3TOM TeMnepatypa He NpeBhilliaeT 27°, Tlocne o+
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rnomenns 16 2 SO, peakius 3akanuupaercs. I[IpOLYKTH peakuuu
pasaaraloT BOOH H CONAHOA KMCJIOTOH, NOOaBJAIT 5¢GHp H HelTpa-
JH3YIOT 3GUPHBIH 3KCTpakKT SY-HbIM pacTBOPOM eAKOFO KaJiH.
Tlocsie noBTOpHOro NOAKHCJEHHs] H SKCTParHpoBaHusl s¢pupoM GBIO
nosyyero 106 2 oxkTaHcyneguHOBOH KHcnoTte-1 B BHIe GecrseTHOro
Macia, Kotopoe 3aTeepreBaeT mpu 7—8°. llpumensiBumufics TpH-w-
OKTHJIAJIOMHHHA He OBIJ1 BBICOKOYHCTHIM MpEraparoM, NO3TOMY Bhl-
XoI gocTHraer Juires 809.

2. Ilpamo uz amomunuiirpuasrxunos. Beposarso, uenecooGpasno
BBOIHTb TPH-H-alKHJIAMOMHAHUA npsMo B Kuakeih SO, Urolnr
NpenOTBPaTHTL conpHKocHoBenHe SO, ¢ H3OHTOUHBIM TPHANKHIIAMIO
MyHHEM Ha NOBEDXHOCTH NPHKAMBIBAEMOTO METAJUTAJIKHIA, NaBJies
HHe NapoB B ra30BOM NPOCTPAHCTBE CHHXKAIOT BBENEHHEM TOJyoO.a.

Hodexkancyrspurosan rucrora-1. Pacteop 70 2 (0,13 mons)
TPHIOHELHNAMOMHHESA B 78 2 TonyoJa NMPHKANHBAaOT B OXJaKieH-
w10 —45° pacreop 60 2 (0,95 Moasn) SO, B 240 2 Tosyona. Ipu
5TOM TeMIlepaTypa peaKLHOHHOH CMeCH NOBBIaetrca no —27°
CMechb Me/lJIeHHO HarpeBaloT N0 KOMHATHOH TeMIepaTypH, NPH 3TOM
OHa mocje ynalieHHsl yacTh H30weTouHOro SO 3acTHBaeT B BHIe
Npo3pauHoro rejisi, H3 KOTOPOTO TOJYOJ YHAaNsl0T B BaKyyMe HpPH
temnepatype 6aHu 70° Tpunopmekae-1-cynbQHHAT  aJIOMHHHUA
ocraercs B BHLe Oejqioro nopoiika. [locie pazsnokeHus pa3GaBaeHHOR
consiHOH KucJaoTo# nojiyynsn 91 2 cBoGonHOM, YiKe JOBOJNILHO YHCTOH
cynbQuHOBOH KHCAOTH ¢ T. W 30°% [Ins ynajeHus: HHOPONHBIX
npHMecell CYJbQHHOBYIO KHCJIOTY ULeslecoo6pasHo PacTBOPHTL B
180 ma MeTaHona M HOOaBHTL TOPAYMA PACTBOp MeTHJATa HATpHS,
noayueHsei 13 13 2 narpua u 180 ma meranona. [lpm oxnaie-
HHHM HaTPHeBasl COJb BHMAajaeT B BHJe TOHKHX JIHCTOYKOB, Martou-
HHK OTCachiBalOT, OCaJOK NPOMLIBAIOT METAHOJOM, COJIb MpeBpa-
1aT B CBOOOJAHYIO KHUCJOTY H Bhigensior ee sdpupom. T. mi. 35°,
Brixon 88% OT TeopeTHYecKoro.

I1pH NpHAHBAHKH IO KAIJIAM o-Pa3BeTB/IEHHBIX AMIOMHHHNTPHAN-
KHJIOB THIIA TPHH30CyTHAAMOMHEHA B pacTtBop SO: B Tonyose npu
HH3KOH TeMnepaType BHelllHe PeaknHsl NPOTEKaeT aHaJIOTHYHO OME-
canHOH. llpH MOJKHC/IEHHH cOMM aNIOMHHHS BBRIIENSAETCS 3aMeTHOE
KOJIHUECTBO CEPHL. DTO TOBOpHT O TOM, 4T0 SO, uacTHYHO BOCCTa-
HaBJIHBAETCH.

22 2 TpH-2-3THNreKCHJAJIOMHHHS NpeBpanianT, Kak OMNHCAHO
BHIIIE, B COJIb &JIOMHHHSI, KOTOpPYyW CyCneHIupyioT B 130 ms BOsH
¥ cMemupaloT ¢ 30 M4 KOHIEHTPHPOBAHHOH COJISIHOM KHMCJIOTHI, IIPH
3TOM coJb Gonbllelt 4acThioO NepeXONHT B PacTBOP, OXHOBpEMeHHO
BhiafiaeT cepa. [1pH OXJaxKIeHHH JIBJOM uepe3 CMech MPONYCKAOT
11 & xnopa, 3atem npuOaBAsiOT OHCYJABGHT M NPOLYKT H3BJEKAKOT
spupoM. Ilocne orMeuBku pactBopom NaHCO,, cyuikud 4 oTroHkH
a¢upa mnoayualoT 97 2 MYTHOrO XHIKOrO OCTaTKa, H3 KOTOPOro
yiaeTcsi OTOrHaTb B BaKyyMme ¢pakumio ¢ T. Kun. 132—I138° npu

Pearuuu astomunudirpuassurose ¢ COz u SO, 317

19 mn pr. cr. Tlocne mnosropHOl pexTHHKAUMY 3TOT TNPOAYKT
umeer npu 17 mm pr. cr. 7. kun. 131° B npencraBasier co6oii npo-
3pauHyl0 JKHAKOCTb; nd 1,4622. Tlo nauHWM aHalH3a, NMPOAYKT
COOTBETCTBYET M30OKTancyabdoxaopuny. [1pH 3T0M TONBKO HeGOJb-
wan gacte (20—25%) 3arpyxeHHOro aJIOMHHHEBOTO COENHHEHHA
pearupyer HopManbHo (T. e. peakuun Mexay ReAlCI nam RAICI
B SO, mnpoxomsT B AaHHOM cJy4ae he Jnydlle, 4Y€M peakuus
Cc Ale).

3roT cnoco6, B MPHHIMMNE yKe H3BECTHHIH, peKOMEHAyercs mpi-
MeHSITL NIPH MOJYUCHHK CYJb(OXJIOPHIOB H3 aNIOMHHHUEBHIX cOnedl
CYJMB(UHOBBIX KHCIOT C NPSMBIMH llensMH. B npHBeleHHBIX ONBITaX
BBIXOI cocTaBJssl 70% OT TeOpeTHUeCcKOoro, Cudtasi Ha IeperHaHHbii
NPONYKT. MepKanTanel MOXHO JIErKO [MOJYYUTh BOCCTAHOBJIEHHEM
[{HHKOBOH NBUIBIO B JIeNsSHON YKCYCHOH WA pa30aBieHHOH COMSHOH
kucJorax ¢ Bexogom 70—80% oOT TeopeTHUecKOro.
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