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- Ton. C nOBbIWC lllI C~! TCl\IIICpaTypbl CIlIITC3a nblXO~ )f(!lJ~K"X cppal<u,lli'I YMCllb

waCTCH, a BbIXO;:~ ra3000pa311blX Qlp3K1Ulii n03p3CTaCT. n p" TCMnCpaTypax 

OKOJIO 500
0 

06p33YIOTC5I HCKJIlO'lIlTCJIhIlO ra3006pa31!blC yrJl eno~opoJJ.~ 
(f1pemfY1ll,ecTBcIIIIO MC'Tall). 

nplI CHIITC3C lIa KPCl\IIIC'[(IIC.rlOTllbIX K3T3JII133Topax I(IIC .rIOpOJ~ OI(IICII yr

JIePuo~a BbI~e.r!5!eTCH B OCHonllOM B nll~C yr JICKl!CJlOrO ra3a. 06w!IIo npl1 06-
1ll,el! cTen etll! npCnpatu,ellHH OKHCI! yr JIcpo~a OKOJlO 90 % JIHWb 10 % CO pe-

3f'l-IpyeT no p caKu,IIH C 06pa30oallHcM B Ka'lCCTOC n060 l !ll 0 npOJiYKTa BOJJ.bl. 

l\aK )I{l!~KHC, TaK II ra3006pa3I1b1C npOJiYKTbI CIIIITC3 la KPCMIICKIICJlOTHblX 

KaTaJIH3aTOpax xapaKTcpH3YIOTCH BblCOIUlM CO~C aHHCM HCnpC~CJIbHbIli. 
yr JIeBO~Opo~on (50-60 % ) . 

no xapal<Tepy pa60TbI II ~pyf'1lM oc06cIIII0 HM I<pCMHeKHCJlOTHble KaTa

JIH3aTOpbT npH6mDKalOTcH K paHee H3Y'lemI M KaTaJIH3aTOpaM Ha OCHOBe 

Th02, Th02 - Ah03 H .lip. HaH60JIee 3aM HbIM OTJl Hl!HeM I<peMHeI<I1CJIOT_ 

HblX KaTaJIH3aTOpoB HBJI5!eTCH HX cnoc06 OCTb pa60TaTb npl1 cpe~HHx .liaB
JIeHII5!X. 

C neu.HcpH'lCCKHl1 xapaKTcp 3aKOHO epllocTefI CHHTe3a Ha KpeMHeKHCJIOT

HblX KaTaJIH3aTOpax n03BOJlHeT npc m)JIaraTb, 'lTO McxaHH3M cmlTe3a Ha 

3THX KaTaJIH3aTOpax OTJIH'leH 01' M aHH3Ma CHHTe3a Ha MeTaJIJIH'leCKHX Ka

TaJIH3aTopax. B03MO)!(HaH cxeMa MexaHH3Ma CHHTe3a ~OJI)I{Ha Y'lHTbIBaTb 

HMef01ll,HeCH ~aHHble 0 Hecnoc06,l-(OCTH ~BYOKHCH KpeMHHH OCY1ll,eCTBJIHTb Ka

TaJIHTH'leCKYfO aI<THBau.HIO Bo,{(opo~a TaKHM )I{e nYTeM, KaK B CJly'lae KO-

6aJIbTOBbIX HJIH HHKCJIeBbIX KaT aJIH3aTopOB. O~HaKO MO)l{CT 6bITb, Bo061ll,e 

lIe CJIe~yeT paccMaTpHBaTb Ha'laJIbHYfO cTa~HIO CHHTe3 a yrJIeBO~Opo~OB H3 

OKHCH yrJIepo~a H Bo~opo~a KaK a,Ta~HfO, Tpe6YfOmylO TaKOM )I{e aKHIBau,HH 

MOJIeKyJI Bo~opo~a, KaK npH rH~pHpOBaHHH OJIecpHHOB. D03TOMY rH~pHpy
IOmaH cnoc06HOCTb no OTHoweHHIO K HeHaCbI1ll,eHHbIM aJIHcpaTH'leCKHM yrJIe

Bo~opo~aM MO)!(CT He HBJIHTbCH 0~H3aTCJIbHbIM CBOMCTBOM KaTaJIH3aTOpOB. 
CHHTe3a (3). 

Cnoc06HOCTb KpeMHCKHCJlOTHblX KaTaJIJ13 aTOpOB K KaTaJIHTH'lCCKOH aKT}!

Bau.HH OKHCH yrJIepo~a onpe.liCJIeHHO ~OKa3blBaCTC5I npOTeKaHlIeM pcaKu,HH 

pacna~a OKHCH yrJIepo~a Ha yrJIepo~ H yrJIeKHCJlblii ra3. DOCJle CHHTe3a Ha 

KaTaJIH3aTOpax Bcer~a 06HapY)l{tIBaJIHCb 3aMeTHble KOJIH'leCTBa yr Jlepo~a. 
TaKHM 06pa30M, BnepBble nOKa3aHa B03MO~OCTb npHMCHeHHH B CHHTC3e 

H3 OKHCH yrJIepo~a H BO~OpO.lia HCKYCCTBeI-IHbIX OKHCHbIX KaTaJIH3aTopOB. 

OCHOBHbIM KOMnOHeHTOM KOTOPbIX HBJIHeTCH ~ByOKHCb KPCMHH5I . 

I1HCTHTYT He¢lrn 
AKa)leMHH HayK CCCP 

/ 
lI,I1TI1POBAHHMI JII1TEPA TYPA 

nOCTynHJlo 
27 I 1955 
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XI1Ml1fJ 

M. r. rOHHK6EPr H B. E. HHKHTEHKOB 

BJU1S1HHE .llABJIEHHSI BO.llOPO.llA HA CKOPOCTb 
H HAnPABJIEHHE . rOMOrEHHOrO .llECTPYKTHBHOrO 

fH.llPHPOBAHHSI AJIKHJIEEH30JIOB 

. (npeOCma8JZeHO a;woeMUKOoAt 5. A. Ka3aHcKuM 29/ /95.';) 

KaK 'H3BeCTHO, CKOPOCTb H HanpaBJIeHHe rOMoreHHoro ~eCTpYKTHBHoro 
rH.lipHpOBaHHH aJIKHJI6eH30JIOB cymecTBeHHo 3aBHC5IT OT .liaBJIeHH5I BO~O
po~a. nOBbIllIeHHe ~aBJIeHHH Bo~opo~a npH rOMoreHHOM ~ecTpYKTHBHOM 
rH~pHpoBaHHH 9THJI6eH30JIa npHBo~HT K YBeJIH'IeHHIO CO~ep)!(aHHH 6eH30JIa H 

YMeHbllIeHHfO cO~ep)!(aHH5I TOJIYOJIa B npo~YKTax peaY<~HH (1). 3TOT ct>aKT H 

.liPyrHe aHaJIOrH~Hble .liaHHbie HHTepnpeTHPYIOTCH HHor ~a KaY< YMeHbllIeHHe 

OTHOCHTeJIbHOM npO'IHOCTH CBH3H C aJltH\> - C aPOM B aJIKHJI6eH30JIaX no.n: 

.liaBJIeHHeM BO.li0p0.lia. O.liHaKO O'IeBH.liHO, 'lTO ~aBJIeHHe BO.li0p0.lia (no

pH.liKa COTeH aTMoccpep) He MO)l{eT CKOJIbKO-HH6Y.lib 3aMeTHO H3MeHHTb 

COOTHOllIeHHH npO'lHOCTH Tex HJIH HHbIX XHMH'leCKHX CB5I3eM (KaK H a6-

COJIfOTHbIX BeJIH'IHH 9Hepmii: CBH3H). Pe4b 3.lieCb no cymeCTBY H~eT 0 

pa3JIH'IHH McxaHH3MOB TepMH4eCKoro pacna~a H rOMoreHHoro .lieCTPYK

THBHoro rH.lipHpOBaHHH aJIKHJI6eH30JIOB. 

B npOBe~eHHOM HaMH paI-Iee HCCJIe~OBaHHH rOMoreHHoro .lieCTpYKTHB

Horo rH~pHpOBaHH5I TOJlYOJIa no.li BblCOKHM ~aBJIeHHeM BO.li0p0.lia (2) (TaK 

)!(e KaK H B pa60Te (1» 6blfIO nOKa3a~IO 3Ha'IHTeJIbHOe YCKopeHHe .lieMeTH

JIHpOBaHH5I TOJIYOJIa c · nOBbIllIeHHeM ~aBJIeHH5I BO~Op0.lia . 8 CTaTbe (2) 
6bIJIa npe~JIO)!(eHa u.enHa5I cxeMa MexaHH3Ma H3Y'IeHHorO npo~ecca. B oc

HOBe 3TOii: cxeMbI JIe)!(HT B3aHMO.lieMCTBHe pa.liHKaJIOB, 06pa3YIOmHxcH 

npH TepMH'IeCKOM pacna~e ToirYOJIa, C MOJIeKYJI5IpHbiM BO.li0P0.liOM (a TaK

)Ke C MOJIeKYJlaMH TOJIYOJIa H npo~YKTOB peaK~HH). B3aHMO.lieii:cTBHe C 

MOJIeKYJ!aMH: H2 npHBo~HT K o6pa30B~HHIO aToMapHoro BO~OpO.lia; nOCJIe.n.

HHH, B CBOfO Ol{epe~b, aTaKyeT MOJIeKYJIY TOJIYOJIa (3,4) C 06pa30BaHHeM 

MeTaHa H ct>eHHJIbHOrO pa~HKaJIa HJIH 6eH30JIa H MeTHJIbHOrO pa.liHKaJla 

(B03MO)!(HO, TaK)!(e H TOJIHJIbHOrO pa~H1{aJIa) H TeM caMbIM npO.liOJI)!(a

eT u.enb . I1MeHHo YKa3aHHoe B3aHMO~eI1CTBHe aTOMapHoro BO.liOpO~a C 

MOJIeKYJIaMH aJIKHJIf>eH30JIOB, nOBH.liHMOMY, OTBeTCTBeHHO 3a H3MeHeHHe 

COCTaBa np0.liYKTOB rOMoremIOro ~eCTpYKTHBHoro rH.lipHpOBaHHH C no

BblllIeHHeM ~aBJIeHHH BO.li0p0.lia. TaK, .liJIH 9THJI6eH30JIa MO)!(H.o O)!(H.liaTb, B 

'laCTHOCTH, CJIe~ylO1ll,HX peaK~HH *: 

C8H3CH~CH3 ~ CGHaCH~ + CH3 • (1) 

PeaK~H5I (1) HBJIHeTCH nepBbiM aKTOM TepMH'IeCKoro pacna~a 3THJI-

6eH30JIa (CM. (5». 
C6H.;CH~ + H2 ~ CoHsCH3 + Ii, 

C'H3 + H2 ~ CH~ + Ii, 
(2) 
(3) 

* Mbi nHUleM aneCb TOJlbKO peaKUlllo 3apolKnellHlI ueneA H HeKoTopble peal\UIIK 
npO)lOJllKeHlfli ueneli C Y'l3 cTHeM BO.nopona. 
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F-I + C~rIaCH2CH3 ~ CaH. + C2 Ha, 

~rilo'U - -&:."2) C6 HB + C2H., 
CsHs + H2 ~ CSH6 + H, 
C2HS + H3 ~ C2HS + H. 

(4') 

( 4") 

(5) 

(6) 
06pa30flaBUlHeCH l\IOJleKy.'ILI TOJIYOJJa I1peTepm:IJalOT A3Jlhlle~iUJce 

n peBp3 Utelllle B 6e1l30.1 H MeT311 (2). 
06pbIB llcnei! npOIlCXOAHT, O'lCBHAIJO, rJI3BIILIM 06P330i\1, nYTeM pC

KOi\I6HHaUIIH p3AHK3JI013. PaCCi\!OTpellHe YP3mlemfl'i (1)-(6) IJPHBOAHT K 

BbIBOAY 0 TOM, 'lTO C nOBblllJelIHeM KOHl.{eHTpal.{HH, 3 CJJeAOBaTeJJhHO, H 

A3BJJeHH5I BOAOPOA3 06P330B311He 6eH30JI3 AOJJ)f{HO YCKOP5IThC5I; 06p330-

B3Hl1e)f(e TOJJYO.'l3 B 3113'lHTeJIhHol'i CTenel-1H .'1HMHTHPyeTC5I CKOPOCThlO 

pe3Kl.{HH (l) *; K TOMY )I(e Ae1'vreTHJJHpOB3I-IHe TOJJYOJJ3 TaK)I(C YCKOp5IeTCH 

AaBJIeHHeM BOAopOAa. TaKI-Ii\! 06pa30l\I, HaXOAHT' 06b5ICHeHHe BJJH5IHHe 

AaB.'1eHH5I BOAopOAa Ha CKOPOCTh H Hanp3BJJel!He rOMoreHHoro AeCTPYK
THBHoro rHApHpOB3HH5I 3THJI6eH30JJ3. 

npeACT3BJJ5IJJOCh . Hl-ITepeCHhIM HCCJJeAOBaTh BJJHHI-lHe A3BJJeHH5I BOAO

pOAa Ha npOTeKaHHe npouecca rOl\!OreHHoro AeCTPYKTHBHoro rHApHpo

BaHH5I H30npOnHJI6eH30JIa, TepMH'leCKHW pacnaA KOToporo npHBOAHT K 

06pa30BaHHIO pa3Ho06p33HbIX 'npOAYKTOB (BOAOpOA, MeTaH, 3TaH, 3THJIeH~ 
npODaH, npOnHJIeH, 6YTaHhI, 6eH30JI. TOJIYOJI, KCHJIOJIhI, 3THJI6eH30JI, n-npo
nHJI6eH30JI. CTHPOJI, IX-MeTHJICTHPOJI HAP.) (6- 10). 

KaK 6hIJJO nOKa3aHO B pa60Te (10), nepBhlM aKTO:lI TepMH'leCKOrO p3C
DaAa H30npOnHJI6eH30JIa HBJIHeTC5I peaKl.{HH 

CsHsCH(CHah ~ CsHsCH + CH j . (7} 
I 
CHa 

npH rOMOreHHOI\! AeCTPYKTHBHOM rHApHpOBallHH Aa.'1ee npOTeKalOT pe
aKUHH C Y'laCTHeM BO.a:opOAa, B lJaCTHOCTH: 

CaHsCH(CHa)+H2 ~ CsHsCH~CH3 + H, 
CH3 + Hz ----,> CH~ + H, 

Ii + CsHsCH(CHah ~ CsHs + CaHa, 

~~ CaH. + C3H 7 , 

CsHs + H2 ----,> CSH6 + H, 
C3H7 + Hz ~ CaHa + H. 

(8) 

(3) 

(9') 

(9") 

(5) 

(10) 
06pa30BaBllJHfi:c5I 3THJI6eH30JI nOABepraeTC5I AaJIbHeiillJeMY ' AeCTPYK

THBHOMY rHApHpOBaHHIO. 

KaK BbIllJe 6bIJIO YKa33Ho 3KcnepHMeHTaJIhHbIe HCCJIeAOBaHH5I nHpOJJl13a 

3THJI6eH30JIa H H30npOllliJI6eH30JIa npHBOA5IT K BblBOAY 0 pa3phIBe CBH3H 

C-C B 60KOBOii llenH (a He CB5I3H CapoM - CaJ'lU<p) KaK nepBoii CTaAHIi 

npollecca TepMH'leCKOrO pacnaAa 3TliX yr JIeBOAOpOAOB. 2ho nOATBep

)l(AaeTCH H AaHHbIMH 06 3HeprH5IX pa3pbIBa CBH3eii. ITo paC'leTaM 
H. H. CeMeHoBa (11), 3IJeprliH pa3pbIBa C-C-CB5I3H C 6H S-CH 3 paBHa 

87,5 KKaJI / MOJIh, a CB5I3H C6Hs-CH2CH2CHa 84,6 KKaJl /I\IOJIh. 3HeprHH 

pa3pbIBa CB5I3ew C-C B 60KOBOii uemr aJlKHJl6el!30JIOB 3I1a'lHTeJJbHO 
MeHhllle H COCTaBJl5IeT 57,5-65,0 KKa.'1 / MOJJb. 

nepexoAHM K H3JJO)l(eHHIO no.'lY'leI!IILIX 1IaMH 3KCrIepHMe1lTa.'1hHhIX 
AaHHLlX. () 

npoBeAeHlIoe HaMH HCCJleAOBaHHC B aBTOKJJaBIILIX YC.'lOBH5JX npH 475 
H pa60'lHX AaBJlellH5IX AO 680 .aTM. (lla'la.'lhIlLIe AaBJJellHH BOAopOAa 

-
- 0;: He HCKlllOlJella B03MU)f{1I0CTb oupa30B3 1l1l1l To,lyolla II B pe3Y,lbTare npOTCI(3HII~ 

peaKuHH Ii + CoH&CH 2CHa--i> CoH.CHz + CH4, UJ\lIaKO OTHOCIiTellbHall BCPUlITIIOCTb TaKOH 
peaKl\HH Malia (5). 

0"" 

50-300 aTM.) nOKa:!aJJO YCKOPCHHC CYi\lMapIIOro npellp<l,lIl CII HH .H30npo-

HJ16eIl30J1a C nOHLIlllCIIHei\l .a:aBJlCIIHH Bo.a:opO)la. T aK :la .3 l Jaca_ f~,o npc-
n COCTan.'lH.l0 rIpH pa604c~I AaBJJClIlHf 300 aT:-'1. OI{l).10 I 'I) , np a 
BPOau~ellHe bO 01 H rIp>! 670 anT. - OKO.10 90 %. BechM1 ~ 1:1t: _ ... 
39 aTM . - OKono 10 or PC 3Kl!HH fI PH IIpO-
H3:\leflel!HH npCTepncnaeT COCTas iKHAKHX npo.n:YK~ J • 1°0 

. • 3 'lac H pao0411x AaB.1crrHnx 0 -OJl}f(IiTeJJbIlOCTH OnbITOB, paBHoH ., . 8 
II ".. CII30JJa B npo.a:YKTax p ea KUHH COCTaB.1 H.~O -220 aTM. COAep}f(ailHe 0 300 TI\I 20- 22 01t 
9 Bec. % OT 3arpY)I(eilHOrO H30npOIHrJJ6el!30Jla, npH a. 0, 

npH 670 aTM. 46-49 %. Co.n:ep

)KaHRe TOJJYOJJa npH TeX)I(e 

llaBJleHH5IX COCTaBJJ5IJIO COOTBeT

CTBeHHO 11 - 13,7..--8 H 2-3%, 
co.a:ep)l(aHHe 3THJ16eH30JJa 19-
20, 14-15 H 2-5% *. TaKHM 

06pa30M, nOBblllJeHHe AaBJJel!HH 

BOAopoAa pe3Ko YBeJIH'lHBaeT 
BbIXO.ZI: 6eH30JIa H CHH)I(aeT 

BblXOAbI TOJIYOJIa H 3THJJ6cH-

30JJa. 
OAHaKo .n:aHHbIX 0 COCTaBe 

}f(HAKHX npoAYKTOB HeAOCTa

TO'lHO AJI5I Toro, 'lT06bl nOk 

TBepAHTb H3JIO)l(eHHYIO BbIllJe 

06myIO cxeMY MexaHli3Ma rOMO

reHHoro .n:ecTPYKTHBHoro rH.a:-

/' 4 L 
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2 
/ 

/ 0 
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8 / 

7ft 
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50 100 Ca~ --lOfJ 250 Jo. 

, HaV(J/1bHoe 
'Oar", 

PH. 

PHC. 1. BIIllllHHe Haqam,HOro llaB,leHHlI B0!10pOlla 
lIa OTHoweHHe (CaHs): [(CH4) + (CzHG)] npH 

475 0 (t = 3 lJaca) 

H5I aJIKHJJ6eH30JJOB. AHa
pHpoBaH COCTaBe )I(HAKHX npoAYKTOB pe3Kl.{HH C DOBbIllJeHHeM 
JIOrH'lHble H3MeHeHH5I B OrJJH 6bl B npHHUHrIe 6bITh nOJJY'leHbl, eCJJH AO-

.a:aBJJellH5I Bo.n:opoAa M Bo.n:opoAa YCKOpHeT pacnaA H30npOIIHJJ6eH30JIa 
rIYCTHTb, 'lTO AaBJlTel~H6eeH30J1a _ .a:o J TOJIYOJIa H TOJJYOJJa - AO 6eH30.'1a, 

.a:o 3THJI6eH30J1a, 3 H)I(HOCTb 06pa30BaHH5I 6eH30JJa 11'3 3THJJ6eH30JIa no 

HO HCKJJIO'l(~T):,-(~0)3~OH3 H30npOIHfJl6eH30.'1a no peaKl.{H5IM (9) H (5). 
peaKUH5IM O'leBHAHO, 'ITO B nOC.'lek 

6 HeM CJIy'lae B ra3006pa3HbIX 

./ 

'k': 
V 

L 
'il / "" 

V • a I 
.6' "t-
o ~ ~ Q' tJ 

-p! HaVanbJfOe ... 

npOAYKTax peaKl.{HH npH mo-

6blX AaBJJeHHHX BOAopOAa co

Aep)l(aJIC5I 6bI rIpeHMymecTBeH

HO MeTaH, B TO BpeMH KaK 

npOTeKaHHe peaKllHH IIO ypaB

HeHH5IM (7)-(10) AOJI}f(HO npH

BOAHTb K YBeJIH'leHHIO cOAep

)I(aHH5I nponaHa H YMeHbllJeHHIO 

cOAep)l(aHH5I MeTaHa B ra3006-

pa3Hhlx IIpoAYKTax peaKl.{HH 
o 10000 20000 JOOOO 4Q(}(1}ur.r. C DOBhIllIeHHeM AaBJJeHHH BO.a:O

o~· --:'50=----;;/ro~-------:,~do;-:~:-------mz~..,z pOAa. AHaJIH3 ra3006 pa3H bI X 

PH,HavanliHop ~ t.. npOAYKTOB peaKl.{HH .n:eiiCTBH-

PIIC. 2. BIIIIlIlIHC HalJ311t..lloro ,naB.~eIlHR B0!10pO
lla Ila OTHowellHe (6CH30Jl): [(TOIIYOII) + (:nIlJl-
6e H30Jl)] Ilpll 475°. a-2 lJaca, 6-3 lJaca, 

8-4 lJaca, z-5 'lac. 

TeJIbHO nOKa3aJI 3Ha'lHTeJIbHOe 

YBeJJH'leHHe COAep)l(aHHH B HHX 

nponaHa. Ha pHC. I H306pa-

)f(eHO H3MeHeHHe OTIiOllJCHH5I 

(C3HS): [(CH4) + (C~H6)] ** C no-
BblrneHHeM AaB.'1ellHH rIpH 475~ H npOAOJ1)1(HTeJJbHOCTH OrIblTOB 3 'laca . OKa3a

JIOCb '{TO B YKa3aIIllbiX YCJJOBHHX 3TO OTHomeHlie B03paCTaeT C .a:aBJJelll{eM 

(np~6JJH3HTeJJbllO npOrIOpUHOIIa.'1bI!O lIa'laJJbHOi\lY AaBJ1eIlHIO BOAopo.a:a). 

* B 'pO"YKTa:t C T Kiln HIOf{C 160° cpulap"oe CO.aCP)f(311I1C rrapa¢KlIo->KHJlKIIX rr '" • • . 10 1 D' 
. Bbl:( nacjlTellOBblx II OIlC<jJIIIlOBbIX yr lIeBo,nopo,nOB !IC rrpeBblw3. , 0 . 

. ~~. Kpyrllble cK06KII 03ilalJ310T MOllbllblC KonueIlTpal\lIl1. 
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Ha pHC. 2 nOK33aHa 3aSHCHl\IOCTb OTHowemm B blxo,na 6cII30Jla (B MOJlb

I-IblX npollcllTax) K CYMM3PllOMY BbIXO,ny TOJlYOJl a H 3THJl6cII30Jla 01' 
H34aJlblloi'r KOlll~CllTp31\IIH Do,n,opo,na npH 4750 

H p a3J1H4I1oti" npo,nOJl}!{Ii

TeJl bllOCTH OflblTOB. O l<33aJlOCb , 41'0 :lTO OTIlOlllClIHC npH t = 2, 3,4 Ii 

5 4ac. B HIlTepSaJle Ha'IaJlbllbiX ,n,aSJlellHl"r Bo,n,opo,n,a 0- :200 aTM . B03-

paCTaeT npH6J1H3HTeJIbHO nponOp~HOlIaJlbHO Ksa,npaTY ,na BJIe IlHH. 

TaKHM 06pa30M, f10BbIUleHHe ,naBJleHHH Bo,n,opo,n,a npH rOMoreHHOM 

,neCTpYKTHBIlOM rH,npHpOBamlH H30npOnHJl6elI30Jla 06YCJlOBJlHBaeT 311a4H

TeJIbHOe YBeJlH4eIlHe BblXO,n,OB 6eH30JIa H nponalla no cpaBHeHHIO C BbI

xo,naMH ,npyrHx }!{H,nKHX H ra3006pa3HhiX npo,nYKTOB peal<I.(HH. To 06-

CTOHTeJIbCTBO, 4TO OTHOUleHHe (6eH30JI): (TOJIYOJI + 3THJl6eH30JI) (pHC. 2) 
B03pacTaeT C nOBblweHHeM ,naBJleHHH Bo,nopo,na B 60JIhweti" CTeneHH, lIeM 

OTHOUIeHHe (nponaH): (MeTaH + 3TaH) (pHC. I), JlerKO 06bHCHHMO. BeH30JI 

06pa3yeTcH KaK Henocpe,ncTBeHI-fO H3 H30npOnHJI6eH30JIa, TaK H H3 3THJI-

6eH30Jla H TOJIyOJIa, BblXO,nbi KOTOPbIX YMeHbwaloTcH C .noBblweHHeM 

,naBJleHHH BO)J.opo,na. B npoTHBOnOJIO)f{HOCTb 6eH30JlY, rrponaH 06pa3veTcH 

B OCHOBHOM TOJIbKO H3 H30rrpOnHJl6eH30JIa; peKOM6liHaUHH MeTH.nbHbIX 

H 3THJIbHblX pa,nHKaJIOB C 06pa30BaHHeM nporraI-Ia npoHcxo,nHT, rrOBH,nH

MOMY, B He3HallHTeJIbHOlf CTerreHH * H BO BCHKOM CJIYllae He YCKopHeTCH, 
a 3aMe,nJlHeTCH C rrOBblweHHeM KO.lH~eHTpal.{HH Bo,nopo,na. 

Pe3YJlbTaThi npOBe,neHHoro HCCJle,nOBaHHH rro,nTBep}!{,naIOT H3JIO)f{eHHble 

B HacToHru.elf CTaTbe C006paJKeHHH 0 MexaHH3Me rOMoreHHoro ,neCTPYK
THBHoro rH,npHpOBaHHH aJIKHJI6eH30JIOB. 

J1HCTHTYT OpraHHl(eCKOH XHMHH HM. H. n. 3eJlHHCKOro 
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l-IJIeH-KoppeCnlJHp.eHT AH CCCP M. M. WEM5IKI1H, M. H. I(OJIOCOB. 
M. M. JlEBI1TOB, K. 11. rEPMAHOBA, M. r. KAPAnET5IH, 10. 6. WBEL1.0B 

H 3. M. 6AM)l,AC 

o 3ABI1CI1MO\n1 ME)I(Jl.Y CTPOEHI1EM 11 AHTI1MI1KPOEHOff 
AKTI1BHOCTblO XJIOPOMI1lJ.ETI1HA (JIEBOMI1lJ.ETl1HA) 

H MEXAHI13ME EfO ,lI.EftCTBI151 

3a nOCJIe;I.HHe ro,nbI ocyru.ecTBJleH CHHTe3 HeCKOJIb~F1X COTeH aHaJlOrOB H 

"POH3BO,nHbIX XJlopOMHl.{eniHa (XJlOpaMcpeHHKOJla, JI.,eBOMHl.{eTHHa) (1), rrpH

qeM MHOfHe H3 cHHTe3HpoBaHHblx COe,lI.HHeHHH 6bI.rrH nO,lI.BeprHYTbI 6HOJIOrH

lIeCKHM HcnhITaHHHM. O,lI.HaKO HMeBWHeCH ,lI.0 H~CITOHru.ero .BpeMeHH ~KcnepH
MeHTaJlbHbie ;I.aHHble n03BOJIHJlH C,lI.eJIaTb ,nOC'7aT04HO orrpe,neJIeHHblH BblBO)I. 

o CTeneHH H xapaKTepe BJIHHHHH Ha aHTHMH,Kp06HYIO aKTHBHOCTb XJlOPOMH

lleTHHa JlUWb a~IHHonpOnaH,lI.HOJlbHOH 'laCTH ero MOJleKyJIbl. 3,neCb 06paru.aJl 

Ha ce6H BHH~IaHHe TOT cpaKT, 'l:ro npaKTI:I'leCKH Jl106h1e CTPYKTypHble HJIH 

npoc-rpaHCTBeHHble H3MeHeHH5I aMHHonponaH,nHOJIbHOH uenH, MeHHIOIUHe rrpH

po,ny HJIH B3a!I~lOpaCnOJIO)f{eHHe ClT,neJIbHbIX aTOMOB H rpynn B 3TOH lIaCTH 

MOJIeKYJIbl, npHBO)J.HT K rrOJIHOH HJI~ nOqTH nOJIHOH nOTepe aHTHMHKp06HOH 

aKTHBHOCTH (1). OTCIO,na 6blJIO eCTeC'fBeHHO npH,nnI K BbIB o,ny, lITO aMHHO

nponaH,nHo.lb"aH uenb XJIOpOMHl.{eTHHa CJlY)f{HT ,nJIH ero CBH3bIBaHHH CO cne
llHcpHlIeCKH~n! 6eJIKaMH 3H3HMOB, He06x HMblX ,nJlH HOpMaJIbHOH )KH3He,neH

TeJIbHOCTH ~!l!KpOOpraHH3MOB. BnepBble 3TOMY BbIBO,ny npHWJla B 1952 r. 
rpynna aHr.l:1HCKHX HCCJle,lI.OBaTeJIeH (2), CqHTaBlliHX, qTO B pe3YJIbTaTe 

HMeHHO TaKoro B3aHMO,lI.eHCTBHH XJIOPOMH

l.{eTHHa C Mlf'"P06HblMH KJleTKaMH npOHCXO

)I.HT HapywehtIe HOpMaJlbHOrO 06MeHa no 

CJIe,lI.HHX *. 

r-------, 
I 3 I 
I t:f CHzOH: 

x~t!.-.b~H : 
~III 

I OH NH--i-COR I... _______ ...J 

R=CHClz 
R=CHClz 
R BapbHpyeT 

ECJlH BOCIIO.l1b30BaTbCH ,lI.aHHbIMH peHT

reHOCTpYKTyp:iOro · aHaJIH3a 6pOMaHaJIOra 

XJI0pOMI111eTlljia (3) H O,lI.HOBpeMeHHO Y'leCTb, 

'lTO MOJler-..-y.1a. XJIOpOMHl.{eTHHa o 6J1 a)J.aeT 

CTOHKOH UHC- ;':OHcpopMal.{HeH (4), TO pe3KO 

6pocae-rCH B ::-.la3a O,l{Ha 9qeHb C'Boe06pa3HaH 
oc06eHOCTb ,,:oro COe,lI.H~eHHH - HCKJllOlIHTeJIbHaH npOCTpa CTBeHHaH c6J1u

)KeHHOCTb Ii 3 TO )f{e BpeMH npOCTpaHCTBeHHaH )J.OCTynHocTb ero al.{HJIaMlIIlO

H ·OKCHrpynn. 'HO C03,lI.aeT B03MO>KHOCTb HX CHJIbHOrO B3aHMO)J.ei1cTBHH C nen

TH)J.HbIMH r p '.-:rTIHpOBKaMH 6eJIKOBbiX MOJleKYJl. TaKHM 06pa30M, aMH)J.Ha5I H 

)I.Be rH,npOKCz,lb!;lble rpynnbl aJIH~aTHlIeCKOH l.{enH XJlOpOMHueTHHa 06~a3YlOr 
TOT aKTHBH I:.L~ ~eHTp (nYHKTHpHblH TpeyrOJIbHHK Ha pHC. 1 a), KOTOPblH 06ec

neqHl3aeT n~z,,:~e)I.HHeHHe 3TOH MOJIeKYJlbI K crrellHcpHq eCKHM lleHTp aM HeKOTO

pbIX 6aKTep~a.lbHblX 3H3HMOB. 
KaKoBa Ee pOJlb ,nByx ,npyrHx, He MeHee Ba)f{HhlX lIaCTell MOJleKyJlbl XJIO----,. B pa3Br.'de CBoeil rHnOTe3b1 YKa3aHHble HCCJle.u;oBaTeJlH H3J10>KH,1H H p51n .u;aJlbHeH-

lllHX C006paJf:S1if 0 npHl«((HaX H xapaKTepe 9Toro B3!1I1.Mo.u;efICTBHlI (1). lKoropble, O;w a I-w. 
no HallleMY 1'C:'!!':HIO, HeJJb311 npf!HH'~laTb BO BHHMaHHe, TaK KaK Olll! OCHOBaHbI Ha Henpa· 
BHJlbHOH npoc:-; .HfCTBeHHoH MO.u;CJIH XJIOpOMHu.eTHHa. cooTBeTcTBYlOlI..leil 113 caMOM AeJle ero 
9pHTpO·H30Me; :'. a TaKiKe Ha OlllH60'lHbIX pe3YJlbTaT aX HeKoTopblX MHKpo6HOJlOrHl(eCKHX 
HcnbITaHHH (c'L (') ' R HHo>Ke) . 
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