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C. B. JIe6e)(eB H E. fl. <:PHJIOHeHKO HCCJIe)(OBaJIH nOJIHMepHSal1.HIO 

npOHSBO)(HbIX 3THJIeHa B npHCYTCTBHH <PJIopH)(HHa (1) . OHH 06HaPY}KHJJH, 

tfro B HSYlJeHHbIX HMH YCJIOBHHX nOJIHMepHSOBaJIHCb JIHlIIb HeCHMMeTpHlJ

HbIe )(BysaMell1.eHHbIe H TpeXSaMell1.eHHbIe npOHSBO)(Hhle 3THJJeHa. B. B. Kop
lIIaK H K K. CaMnJIaBCKaH (2) Ha OCHOBaHHH aHaJIHSa )(aHHbIX pa60TbI (1) 
H )(PyrHx HCCJIe)(OBaHHH npHlIIJIR K BbIBO)(Y 0 Ba)!{HOH pOJJH CTepeOXH

MHlJeCKHX <paKTopOB B npOl1.eCce nOJIHMepHSal1.HH npOHSBO)(HbIX 3THJIeHa. 

K 'lHCJIY npOHSBO)(HbIX 3THJIeHa, TepMHlJeCKaH nOJIHMepHSal1.H51 KOTOPbIX 

)(0 HaCTOHll1.erO BpeMeHH He HCCJIe)(O'BaJIaCb, OTHOCHTCH TeTpaMeTHJI3TH

JIeH ('2,3-)(HMeTHJI6YTeH-2). o n bIT bI no HOHHOH nOJJHMepHSal1.HH TeTpaMe

THJI3THJIeHa B npHCYTCTBHH <PTopHCToro 60pa npHBeJJH K 06paSOBaHHIO 

npeHMYll1.eCTBeHHO 2,2,3,5,6-neHTaMeTHJIrenTeHa-3 (3). AHaJJOrH'lHbIe pe

SYJIbTaTbI 6bIJIH nOJJyqeHbI H npH nOJIHMepHSal1.HH TeTpaMeTHJI3THJIeHa B 

npHcYTcTBHH 80% cepHoH KHCJIOThI (4). CTpoeHHe npO)(YKTOB nOJJHMe

pHsal1.HH CBH)(eTeJIbCTBOBaJIO 0 TOM, 'lTO B peaKlI.HIO nOJJHMepHSal1.HH 

BCTynaeT He caM TeTpaMeTHJJ3THJIeH, aero HSOMephI. ,UeHCTBHTeJIbHO, B 
npHCYTCTBHH KHCJJOTHbIX KaTaJIHSaTOpOB TeTpaMeTHJJ3THJJeH npeBpall1.aeTCH B 

paBHOBeCHYIO CMeCb HSOMepOB - TeTpaMeTHJI3THJIeHa, MeTHJIHSOnpOnHJI-

3THJIeHa H TpeT. 6YTHJJ3THJIeHa *. flOJIHMep?Sal1.HH MeTHJIHSOnpOnHJI3THJIeHa 

(2,3-)(HMeTHJJ6YTeHa-1) B npHcYTCTBHH 80 % cepHoH KHCJIOThI )(aJIa CMeCb 

)(HMepOB, He OTJIH'lHMYIO OT nOJIYlJaIOll1.HXCH C TeTpaMeTHJIaTHJIeHOM (4). 
B HaCTOHll1.eH pa60Te HSJIO}KeHbI pesYJJbTaTbI onbITOB no TepMHlJeCKOH 

1I0JIHMepHsal1.HH TeTpaMeTHJI3THJIeHa B YCJIOBHHX nOBbIllleHHbIX H cBepx
tlbICOKHX )(aBJIeHHH. 

flpHMeHHBlllHHCH TeTpaMeTHJJ3THJIe~ ** 6bIJI neperHaH Ha peKTHcpHKa

l1.HOHHOH KOJJOHKe a<p<peKTHBHoCThIO 30 TeOpeTH'leCKHX npeJIOK H xapaK

TepHSOBaJICH cJJe)(YIOll1.HMH KOHCTaHTaMH: T. KHn. 72,8-73,2° ; (760 MM); 
20 20 T d4 0,7084; nD 1,4124 (no JIHTepaTypHhIM )(aHHhIM (i): T. KHn. 73,21 ° , 

d'f! 0,7080, n~ 1,4122). . 

A. 0 n bI T hI n pH nOB bI III e H H hi X )( a B JI.e H H 51 X npO'BO)(HJIRCh B 

CTaJIbHOH aMnYJIe 06'beMOM 7,5 MJI, B KOTOPYIO BCTaBJIHJJaCh CBHH11.0BaH 

naJIO'lKa ***. AMnYJJa )(0 ' Bepxa SanOJJIDIJIaCh TeTpaMeTHJI3THJIeHOM, nOCJIe 

'lero HaI'peBaJJaCh npH 300° B Te'leHHe 50 'lac. PaC'IeTHOe )(aBJIeHHe B 

aMnYJIe COCTaBJIHJIO OKOJIO 200 aTl\~. ,(HaH)(eHO no I'pa!jJHKY saBHCHMOCTH 

K03<p<pHl1.HeHTa C}KHMaeMOCTH OT npHBe,ll;eHHbIX TeMnepaTypbI H )(aBJIeHHlI 

* DPH 3000 
B rrpHCYTcTBHH P20S Ha CHJJHKareJIe, COOTBeTCTBeHHO, B KOJJH'IeCTBe 

64, 33 H 3% (5). 
** TeTpaloleTHJJ9THJJeH H MeTHJJH30npOllHJJ9THJJeH 6bIJJH Half JII06e3HO rrpe.nOCTaBJJeHbI 

JI. B. DeTpOBOH H A. D. MemepliKOBbIM, KOTOPbIM MbI BbIpalKaeM HCKpeHHIOIO rrpH3Ha
TeJlbHOCTb· 

*** Jl;" I;03J1aHHH YCJJOBHH. aHaJJOrH'IHbIX npHMeHlIBIIIHMClI B onbITaJ!: npH CB.e XBbI-
COKHX JlaBJJeHHlIX. 



(7)). BblrpY2KeHHbIH npOSpa'lHbIH npOJI.yKT XapaKTepH30BaJICH nOBblIIIeHHbIM 
J{03cpQ)HUHeHTOM npeJIOMJIeHHH (n~ 1,4205). fIPH OTrOHKe HCXOJI.HOrO 

MOHoMepa (80% OT sarpysKH) Ha KOJIOHKe acpcpeKTHBHoCTbIO 20 TeopeTH
"-IeCKHX TapeJIOK 6bIJIO 06Hapy}{{eHO BeCbMa He60JIbIlIOe KOJIH'leCTBO (He
CKOJIbKO KaneJIb) HH3KO KHnHIUHX npOJI.yKToB (cppaKUH5I 57,0-71,5° ; 
n~ nepBoH KanJIH 1 ,3890). 3aTeM BaKYYM-pasroHKoH OCTaTKa 6bIJI BbIJI.eJIeH 

HeHacblIUeHHbIH JI.HMep: T. KHn. 71,5-73,0° (15 MM); MOJI. Bec 176; 

d!O 0,7962; n~ 1,4487; C 85,74%, H 14,32%. 6poMHoe 'lHCJIO 97,7. 
BhI'lHCJIeHO ,n:JI5I C12H 24 : MOJI. Bec 168; C 85,62%; H 14,38%; 6poMHoe 
"-IHCJIO 95,3. fIocJIe OTrOHKH ,n:HMepa OCTaJIaCb BH3Ka51 }{{HJI.KOCTb co cpe.n.
HHM MOJI. BeCOM 248, n~ 1,4650, 6poMHoe 'lHCJIO 68,8; BbI'lHCJIeHHOe 

6poMHoe 'lHCJIO 64,5. 
TaKHM 06pasoM, 6bIJIO nOKaSaHO, 'ITO npH HSY'leHHbIX YCJIOBHHX H3 

TeTpaMeTHJIaTHJIeHa 06pasyeTcH HeHaCblIUeHHbIH JI.HMep C12H 24 H 60JIee 

BbICOKOMOJIeKYJIHpHble HeHaCblrueHHble nOJIHMepbI. 
PaCCMOTpHM BOSMO}{{Hble nYTH TepMH'leCKOH JI.HMepHSaUHH TeTpaMeTHJI-

3THJIeHa. fIepBbIH HS HHX - BSaHMO,n:eHCTBHe ,n:BYX MOJIeKYJI OJIecpHHa C 
Q6paSOBaHHeM OKTaMeTHJIUHKJI06YTaHa. 3TOT nYTb CBHSaH C He06xoJI.H
MOCTbIO npeOJI.OJIeHHH BeCbMa 3Ha'lHTeJIbHbIX CTepH'leCKHX npenHTCTBHH. 

fIOJIY'leHHbIH HaMH JI.HMep He HBJI5IeTC5I UHKJIH'leCKHM; CJIe,n:OBaTeJIbHO, 
nOJIHMepHSaUH5I He IIIJIa no aTOMY nYTH. BTOPOH nyTh - HaCblrueHHe ,n:BOH
HOH CBHSH OJI.HOH MOJIeKYJIhI TeTpaMeTHJIeHa sa C'leT MeTHJIbHOH rpynnhI 
.nPyroH MOJIeKYJIhI. fIPH aTOM HaH60JIee Bep05lTHhIM HBJIHeTCH 06paSOBa
HHe 2,3,5,5,6-neHTaMeTHJIrenTeHa-2: 

CHa CHs CHa CHs 
I I I I 

HaC-C = C-CH2 - C - CH-CHs (1) 
I 
CHa 

3TOT nYTh 51BJI5IeTC5I rOpa3JI.0 60JIee JIerKHM C TO'lKH SpeHH5I cTepeo
XHMHH*. OJI.HaKO B npHHl(Hne BOSMOJKeH H TpeTHH nYTh - H30MepH3aUH5I 
TeTpaMeTHJI3THJIeHa, B 'laCTHOCTH, B MeTHJIH30npOnHJI3THJIeH (2,3-,n:HMe
THJI6YTeH-1 ) 

HaC CHa " / C=C 

/ "-HaC CHa 

(2) 

H nOCJIeJI.YIOruaH nOJIHMepHSaUH5I nOCJIe,n:Hero, npOTeKaIOruaH, nOBHJI.HMOMY, 
6es npOCTpaHCTBeHHbIX SaTpYJI.HeHHH (Cy,n:H no pe3YJIbTaTaM pa60ThI (1)). 

HaMH 6hIJIH npOBe,n:eHhI OnbITbI )J,JISl BhISlCHeHHSl Toro, npOHCXO,znfT JIH IIiPH 
repMHlIeCKOH nOJIHMepHSaURH HaKOnJIeHRe H30MetPa B HCXO,n:HOM TeTpaMeTliJI-

9TliJIeHe. YlIRTbIBaSl 60JIbillOe pa3JIHlIHe K03cpqmUHeHTOB pecppaKU.:HR H30Me

pOB (~n~ 0,0218), CJIe,n:OBaJIO O>KH,n:aTb, lITO B HalIaJIbHOH CTa,n:HR HarpeBa-

HHSl TeTPaMeTHJI3TRJIeHa K03CPCPHlII.ReHT npeJIOMJIeHRSl 6y,n:eT HeCKOJIhKO CHH
)KaTbCSl, cBH,n:eTeJIbCTBYSl 06 o6jpa30BaHHH MeTHJlH30npOnHJI3THJleHa. 3TO 
IlIPe,n:nOJIO}{{eHHe He no,n:TB~p.lUlJlOCb. 

OnhITbI no nOJIHMepH3aJII:HH MeTHJIH30npOnHJI9TRJIeHa B Tex )Ke YCJIOBHSIX 
nOKaSaJIR, lITO aTO BeruecTBo nOJJHMetPH3yeTCSl 3HatIHTeJIbHO 6bICTPee TeTPa-

* f10BHIlHMOMY, pea~HSI no cxeHe (1) H)l.eT no pallHKailbHoMY MexaHH3MY. B npHH
ItHne B03MOlKHa H UOCJlellYlOmaSi I.{HKJJH33~HH SToro IlHMe~a (CM. HRlKe). 
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MeTHJI3THJIeHa. 3a 3 'Iaca ,6bIJIO nOJIY'IeHO CBbllue 20 % nOJIHMep OB, B KOTO

pbIX, O~HaKO, ~HMep npaKTH'IeCKH OTCYTCTBOBaJI. B npO~YKTax peaKUHH 
-COBepweHHO He 6bIJI o6Hapy)!{eH TeTpaMeTHJI3THJIeH. 

Pe3YJIbTaTbI 3THX OnblTOB CBH~eTeJIbCTBOBaJIH npOTHB npe)I.IlOJIO)!{eHHfI 

o TOM, 'ITO nOJIHMepM3aUMfI Te~paMeTMJI3TMJIeHa npOTeKaeT 'Iepe3 npe~BapM 

'TeJIbHYIO H30MepM3aUMlO ero B MeTI1JIH30npOnHJI3THJIeH. 

CJIe~yeT OTMCTMTb, 'ITO nOJIY'IeHHbIM HaM'H ~HMep KHnHT npM HeCKOJIbKO 

't)OJIee BbICOI<OM TeMnepaType, 'IeM nOJIy'IeHHbIH npH HOHHOH IlOJIHMepI13aUHH 
2,2,3, 5, 6-neHTaMenIJIremeH-3 (T. KHn. 54,9-56,5° npH 12 MM) (6). ,Upy-

11l1X KOHCTaHT STOro yrJIeBO~Opo~a B JIHTepaType He HMeeTCfI. 

TaKHM 06pa30M, TepMl1'IeCKafl nOJIHMepH3aIJ..I.HfI TeTpaMeTHJI3THJIeHa npH 

300° H ~aBJIeHHHX OKOJIO 200 aTM ., nOBH~l1MOMY, npHBO~I1T K 06pa30BaHHlO 

npo~yKTOB, OTJIH'IHbIX OT npo~yKTOB HOHHOM nOJIHMepH3aIUHli. 

B. 0 n bI T bI n p H C B e p x B bI CoOK H X ~ a B JI e H H fI X npOBO~HJII1Cb 
B MYJIbTHnJIHKaT0tPe C ~BOMHOM nOMep)!{KOH H BHYTpeHHHM 3JIeKTpOHarpeBOM. 

IlpHHUHn pa60TbI MYJIbTI1nJII1KaTOpa, a TaK)!{e cxeMa 113MepeHI1f1 TeMnepa

TYP 11 ~aBJIeHI-!M 113JIO)KeHbI paHee (8). BeIUeCTBO B KOJII1'IeCTBe 0,3-0,4 r 

nOMeIUaJIOCb B CBl1HUOBYIO aMnYJIY; nOCJIe~HfIfI 3anaI1BaJIaCb, H B YTOJIIUeH

HYIO BepxHlOlo 'IaCTb ee nOMeIUaJICH «ropH'IHI1» cnaH ~HcpcpepeHU'HaJIbHOH 
TepMOnapbl. KaHaJI MYJIbTHnJIHKaTOpa 3anOJIHflJICfI CMeCblO /i -neHTaHa H H30-

neHTaHa. H3MepeHI1e ~aBJIeHl15I npoH3BO~HJIOCb npM nOMOIUM MaHraHHHOBoro 

l\1:aHOMeTpa; nOMellJ,eHHOrO B XOJIO~HOM 30He KaHaJIa MYJIbTl1nJIlI1KaTopa. 

On bI T .NQ 1. ,UaBJIeHl1e 23000 aTM.; TeMnepaTypa 280+5°; npO~OJIiKH
TeJIbHOCTb OilbITa 3 'Iaca. Bblrpy)!{eHa BH3Kafl 6ecUBeTHafl )KH~KOCTb. 
MOJI. Bec 297. BPOMHoe 'IHCJIO 30,5, 'ITO COOTBeTcTByeT HaJIHtIHIO B nOJIHMepe 

57 % HeHaCblIUeHHbIX yrJIeBO~Opo~OB. Hcxo~Horo MOHoMejpa B npo~yKTax He 

o6Hapy)!{eHO. 
On bI T .NQ 2. ,UaBJIeHI-!e 27000-27500 aTM.; TeMnepaTypa 300+5°; 

npO~OJI)!{HTeJIbHOCTb onbITa 6,5 'lac. MOJI. Bec Bblrpy)!{eHHOrO BH3Koro 
21) 

)l{H~KOro npo~yKTa OKOJIO 400. n D 1,4742. BpoMHoe 'IHCJIO 13,3, 'lTO 

COOTBeTcTByeT Ha.TJH'IHIO B nOJIHMepe Bcero 33 % HeHaCblIUeHHbIX yr JIeBO

~OpO~OB. 

Oil bI T NQ 3. llaBJIeHI-!e 24300-25700 aTM .; TeMileparypa 300 + 5°; 

Il'pO~OJI)!{I1TeJIbHOCTb onbITa 11,5 'Iaca. MOJI. Bec npo~yKTa 343. nil 1,4730. 

opoMHoe 'IHCJIO 17,7, 'ITO COO1'BeTcTByeT HaJIH'IHIO B nOJIHMepe 38 % HeHaCbI

meHHbIX yrJIeBO~O;po~OB. 
P aCCMOTpeHHe 113JIO)!{eHl-IbIX pe3YJIbTaTOB OnblTOB nIPI1BO~HT K CJIe~ylO

IUHM BbIBo~aM 0 BJIHflHHH cBepxBblcoKoro ~aBJIeHH5I Ha nOJIHMepl13aUHlO 

TeTpaMenfJI3THJIeHa. 
1. CKOPOCTb nOJIl1MepH3aUHH YBeJIH'lI1BaeTcH. IlpH ~aBJIeHHH 200 aTM. 3a 

50 'lac. 3arrOJIHMepH30BaJIOCb Bcero OKOJIO 20 % TeTpaMeTHJI3THJIeHa, a rrpH 

23000 aTM. 3a 3 lJaca BeCb MOHoMep 6bIJI 3anOJIHMepH30BaH. 
2. YBeJIJ1lUmaeTCfI rJIy6HHa nOJIHMepH3aUHH. IlpH 200 aTM. 75% nOJIH

Mepa npe~CTaBJIflJIH C060M ~MetP, a OCTaBWHeCH 25 % HMeJIH qpe~HHM MOJIe

VyJIHPHbIM Bec 248 (TpHMep). IlpH ~aBJIeHHH 27000-27500 aTM. cpe,n

HHM MOJIeKYJIHpHbIM Bec Bcero nOJIYLJeHHOrO npo~yKTa COCTaBHJI OKOJIO 
400, XOT5I rrpo.uOJIiKHTeJIbHOCTb onbITa 6bIJIa B 8 pa3 MeHbwe, LJeM rrpH 

200 aTM. 
3. IlOJIYlJeHHble npH cBepxBblcOKHX ~aBJIeHHHX nOJIHMetPbI XapaKTejpH-

3YlOTCH HH3KHMH 6POMHbIMH 'II1CJIaMI1, cooTBeTcTBYIOIUHMH cO~ep)!{aHHIO 
3.3-38 % HeT-IaCbIIUeHHbIX yrJIeBO~Opo~OB. B TO )!{e BpeMfI nOJIHMepbl, nOJIy

'IeHHbIe npI1 ~aBJIeHHH 200 aTM. xapaKTepH3YlOTCH 6POMHblMH 'IHCJIaMH, CO

OTBeTCTBYIOIUHMH cO~ep)!{aHHIIO 100 % HeH aCbIIUeHHbIX yr JIeBO~Opo~OB (B TOM 

'lJHCJIe H B HaH60JIee BbICOKOMOJIeKYJIHpHbIX cppaKIJ,HflX). 
3TO 06CTOHTeJIbCTBO n:pHBO~HT K 3aKJIlOqeHHIO, 'ITO npH CBepXBbICOKHX 

~aBJIemmX, nOBH)I,HMOMY, 'IaCTH'IHO npOHCXO~HT 06pa30BaHHe nOJIHMe,pOB 

UHKJIH'I~CKOrO CTpoeHHH. TaKHe UHKJIHqeCKI1e nOJIHMepbI MOrJI'I1 6bI 06pa30-

BaTbC5I KaK 3a C'IeT npeO)I,OJIeHHfI npOCTpaHCTBeHHbIX 3aTpY~HeHHM 
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, 

(CM. BhIIIIe) , TaK H H3 .u.HMePOB H BbICIIIHX nOJIHMepOB, 06pa3YIOllI<HXCH no 
cxeMe (I) *. 

TaKHM o6pa30M, cBepXBbICOIrne .u.aBJIeHHH He TOJIbKO YCKOiPHIOT nOJ1H

MepH3aII,HIO HeHaCbIIII,eHHhIX yrJIeBo.u.opo.u.OB H ·CMeIII,aIOT paBHOBeCHe nOJIJi

M~pH3aII,HH B CTqpOHY 06pa30BaHHH nOJIHMepOB C 60JIee BhICOKHMH MOJIeKY

JIHPHbIMH BecaMH, HO H MorYT npHBeCTH K CYIII,eCl'BeHHhIM H3MeHeHHHM 

XHMHqeCKoro CTpoeHHH nOJIHMepOB. 

CJIe.u.yeT OTMeTHTb, qTO .u.OCTHrHYToe B HaCTOHIII,eH pa60Te COqeTaHH e 

Cl3epXBhICOKHX .u.aBJIeHHM (23000-27500 aTM.), TeMnepaTypbI (280-3J)OO) Ii 

npo.u.OJI)KHTeJIbHOCTH onbITOB (.u.o 11,5 qac.) onHCbIBaeTCH B JIliTeparype 

BnepBble. 

B pa60Te IIJPHHHMaJIH yqaCTHe M . .n. ITYIIIKHHCKHH H B. A. KY3HeII,OB. 
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• AHaJIOrH'IHO l{HKRH3anHH .llHMepa H306YTHReHa B 1,1,3-TpHMeTHRl{HKRoneHTaH (9). 
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