
)Ke MeXaHlfSMY, 'ITO H B JIa60paTOpHOM 3KCrrepI1MeHTe C ClfHTeSOM rpaqllfTa 
lfS raSOBOH ¢aSbI. 

.upyrHM npHMepOM MO)KeT CJIY)KHTb 06pasell. rpa¢i'lTa HS arraTHT-HaTpOJIlf­
TOBOH )KlfJIbI r. IOKcrrop B XI16I1HaX, npe.ll.CTaBJIHBlillfH C060H BeCbMa COBep­

liIeHHYld nCeB.lI.OMOP¢03Y rro KPHCT3JIJIY 3rHpHHa (06pasell. 11. A. ITeTep­
':HJIbe). I1S0TOrrHblH COCTaB 3TOro rpa¢I1Ta Xapalneplf30BaJICH BeJIlf'IlfHOH 

8CI3=-1,52%. MO)KHO rrpe.ll.rrOJIO)KHTb, 'ITO B rrpOll.eCCe 3aMeu.r.eHlf5I 3rHpH­

Ha rpa¢HTOM lfMeJlO MeCTO reTepOreHHOe ¢paKlI.HOHHpOBaHlfe lf30TOrrOB yr­

JIepO.ll.a, rrpHBe,mliIee K HeKOTOpOMY 0601I'au.r.eHHlO ero JIerKHM lf30TorrOM CI2 
rro cpaBHeHlflO C 60JIee TH)KeJIbIM yrJIep0.ll.OM 3H.lI.OreI1HOH CO2. 

B CHOrrOBH.lI.HO-BOJIOKHHCTOM KHaHlfTOBOM CJIaHlI.e HS illYYPYPTa (UeHT­
paJIbHble KeHBbI) 6bIJI BCTpe'leH rpa¢HT, HMeBliIHH BeCbMa He06bI'IHbIH lf30-

TonHbIH COCTaB (8CI3=-4,70%). TaKOH lf30TonHbIH COCTaB xapaKTepeH 

JIlfliIb .lI.,JIH yrJIeBO.ll.0p0.ll.HbIX ra30B BepXHeH 30HbI OCa.ll.OlJHblX nopo.ll., KOTopble 

Bp5I.lI. JIlf MOrJIH lfMeTb OTHowelme K ¢OpMHpOBaHlflO HCCJIe.ll.OBaHI-IOro rpa¢li­

Ta. O.ll.HaKO B nop0.ll.ax .lI.OCTaTO'IHO MHoro MaTepI1aJIa, HMelOllJ,ero HSOTOIl­

HblH COCTaB B .lI.Hana30He 01' 6CI3=-2,0 .lI.O -3,2% (6HTYMbl, pacceHHHbIH 

yrJIepo.ll., CB060.ll.HbIH MeTaH), KOTOPbIH, Y'IlfTbIBa5I .lI.OrrOJIHlneJIbHOe 060rallJ,e­

HMe JIerKlfM I1S0TOrrOM B npoll.ecce reTeporeHHoro ¢paKlI.I10HI1pOBaHH5I, Mor 

rrOCJIY)KI1Tb I1CXO.ll.lIbIM .lI.JIH ynOM5IHYToro rpaqJlfTa. 

B -reOXHMlfH 3H.lI.OreHHOro yrJIepo.ll.a, KaI{ MbI CTpeMI1JII1Cb nOKa3aTb paHee 

[4], cyu.r.ecTByeT HB-HO Bblpa)KeI-rHoe nO.ll.paS.lI.eJIeHHe MHHepaJIOB no H30Torr­

HOMY cocTaBY Ha .lI.Be rpyrrrrbl - lf30TOrrHO-T5I)KeJIYlO 8C I3
cp=-0,7% (BYJI­

KaHHlJeOKa5I yrJIeKHCJIOTa, aJIMaSbI, Kap60HaTHTbI, IOBeHHJIbHbIH MeTaH) H 

H30TOrrHO-JIerKYlO (paCCe5IHHbIH yrJIepo.ll., 6HTYMbI H3Bep)KeHHbIX nopo.ll.), 

Ka)K.lI.aH HS KOTOPbIX reHeTH'IeCKH CBH3aHa C O.ll.HOH H3 .lI.ByX JIHHrIH 3BOJIlOli.l1H 

yrJIep0.ll.a MaHTHH. • 

fpa¢HTbI, O.ll.HaI<O, BblIla.ll.aJIH HS 3TOH cxeMbl, 06pasYH rrO'ITH HerrpepbIB­

HbIH H BeCbMa liIHpOKHH HHTepBaJI3Ha'IeHHH 8C13. B03MO)KHOCTb reTeporeH­

HOro ¢paKlI.HOHHp013aHHH H30TonOB yrJIep0.ll.a npH 06pa30BaHHI1 rpa¢HTa. 

nO-BH.lI.HMOMY, rr03BOJIHeT OO'bHCHI1Tb rrpI1'II1Hy 3Toro HBJIeHl1H. He HCKJIlO'leHO, 

'lTO H HeKoTopbIe .lI.pYrHe I130TOrrHO-JIenrne <pOPMbI yrJIep0.ll.a H3Bep)KemlbIX 

H rH.lI.poTepMaJIbHO H3MeHeHHblX nopo.ll., H.lI.eHTH¢lfll.HpyeMble KaK pacceHHHbIH 

yrJIepo.ll. HJII1 6I1TYMbI, MoryT I1MeTb CBOHM HCTO'IHHKOM TH:>KeJIbIH yrJIepo.ll., 

aHaJIOrI1'lHbIH yrJIepo.ll.Y 3H.lI.OreHHOH CO2, a JIerKMM H30TorrHbIM COCTaBOM­

(8CI3cp=-2,2-2,8 %), 06H3aHbI paCCMOTpeHHOMY MexaHHSMY ¢paKlI.HOHH­
pOBaHHH. 

MbI 60JIee nO.ll.P06HO OCTaH1:)BHJIHCb Ha paCCMOTpeHI1H reTeporeHHoro 

¢paKu.I10HI1pOBaHI1H HSOTorrOB yrJIepO.ll.a, nplfBO.ll.Hru.ero K 060raru.eHlflO TBep­

.lI.OH ¢aSbI JIerKHM HSOTonOM (nplf CHHTese rpa¢lfTa). Ho, KaK BH.lI.HO Ha rrpH­

Mepe CHHTesa aJIMaSa, 3TOT 3¢<peKT M02KieT npOHBJIHTbC5I H B 060ramemm: 
TBep.ll.oH <paSbI TH)KeJIbIM I130TorrOM. HeT OCHOBaHHH C'lHTaTb, 'ITO 3TOT CJIy~ 
'laH flCQepnbIBaeTC5I aJIMa30M. I 

CJIe.ll.yeT rrO.ll.!.!epI{HYTb, 'ITO paCCMaTpHBaeMbIH MexaHH3M <ppaKu.HOHHPO­
BaHI1H HMeeT KlfHeTH'leCKyro npHpO.ll.y If MO)KeT npOHBJIHTCH B OTJIHQHe OT 

TepMO.ll.HHaMlf'leCKHX H30TonHhIX 3¢<peKTOB npH BeCbMa BbICOKI1X TeMnepaTY­

pax (iKaK no IHMeJIO MeCTO B '3Kcne-PHMeHTe - 10500 C). IT03TOMY OH MO)KeT 
npe.ll.CTaBJIHTb oc060e 3Ha'IeI-lHe .lI.JIH nOHHMaHlfH <ppaKlI.HoHHpOBaHHH HSOTO­

rrOB B 3H.lI.oreHHbIX npOll.eccax. BnOJIHe B03MO)KHO, 'ITO 3<p<peKTbI nO.ll.06Horo 

pO.ll.a 06YCJIOBHJIH .lI.H<p<pepeHlI.HaII,HlO H30TOll'HOrO COCTaBa yrJIepO.ll.co,a:ep)Ka­

JII,HX COe.ll.HHeHI1H TaIOKe H B yrJIlfCTbIX XOH.lI.pHTax. 

ITpe.il.CTOHT eu.r.e H3Y'lHTb 3aBHCHMOCTb HanpaBJIeHl1ll Ii Bemr'lHHbI pac­

CMOTpeHHoro 3<p<peKTa OT TeMnepaTypbI, CKOpOCTJ-r KpI1CTaJIJIH3all.HH, xapaKTe­

pa nO.ll.JIO)KKH, KOHlI.eHTpHpOBaHHH XHMH'IeCKOrO COCTaBa CB060.ll.HOH <pa3bI H 

T. e. 'lTO, nO-BH.lI.HMOMY, 06eu.r.aeT B KOHe'IHOM C'IeTe B03MO)KHOCTb HCnOJIb-

3'OBaHHH reTeporeHHoro <PlpaKlI.H'OHHp0.BaHH5I M30To-nOB yrJIep0.ll.a .lI.JI5I H3y'Ie­

HHH IliHpOKoro Kpyra reOJIOlrI1'IeCKHX npOII.eCCOB. 
ITocTynHna B pe.u:aKUHIO 
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HETEROGENOUS ISOTOPIC EFFECTS ACCORDING TO CARBON 
DURING DIAMOND AND GRAPHITE SYNTHESIS FROM GAS 

E. M. GAL/MOV, V. S. PROKHOROV, D. V. FEDOSEEV, V. P. VARNIN 

Moscow Institute of Oil-Chemical and Gas Industry, Moscow 

The supposed mechanism ar.d possible role in geological processes of the earlier de­
tected by D. V. Fedoseev, E. M. Galimov, V. P. Yamin and V. S. Prokhorov [1] pheno­
menon of carbon isotope fractionation during physico-chemic:!l diamond and graphite 
synthesis from methane is considered. A model of the process is proposed being based on 
the idea about the different character of the kinetic isotope effect display at different rate 
ratio of the Vander Vaal and the activated adsorption, which allows to explain, why in 
the performed experiments graphite carbon is enriched in the l2C isotope and diamond 
carbon - in the l3C isotope in comparison with the carbon of the initial methane. A num­
ber of geological examples is given, in which the peculiarities of the isotopic composition 
of natural graphites are satisfactorily explained by the manifestation of the heterogenous 
isotopic effect under consideration. 


