JKe MexaHu3My, 4yTo H B JabopaTOpHOM IKCIepHMEHTe ¢ CHHTe30M rpadura
H3 I'a30BOH (hpasbl.

Jpyrum npuMepoM MOXKeT CIyzKHUTb 00pasel rpadura U3 anaTHT-HATPOJH-
ToBOH Kuabl I. Oxkcnop B XuGHHax, NpeAcTaB/sABIIAA COOOI BecbMa COBEp-
LIeHHyI0 nceBaomMopdo3y no Kpucraany srupuHa (o6pasen M. A. Ilerep-
cuabe). Msoronmuelii cocraB 3TOro rpadura XapaxTepH30BaJcsi BeJTHUHHOM
6C18=—1,62%. MoXKHO TpPEANOJNOKUTh, UTO B IIPOLECCE 3aMELIeHHs] STHPH-
Ha rpa@UTOM HMeEJO MECTO TeTeporeHHoe (pakUHOHHPOBaHHE H30TONOB YI-
Jepoja, npuBejllee K HEKOTOPOMY OOOralleHHIO ero Jerkum usoromom C!2
110 cpaBHeHHIO ¢ Gojee TszKesbiM yraepomoMm suporenHoin CO..

B cHomoBHAHO-BOIOKHHCTOM KHaHuToBOoM cianie us [lyypypra (Llent-
panbHble KeiBbl) Obl1 BeTpeueH TpaduT, HMEBIIHH BecbMa HEOOBIYHBIH H30-
ronHblH coctaB (6C'*=-—4,70%). Takoi H30TONHBIH COCTaB XapaKTepeH
JHUIIb JJIs YIJIeBOAOPOAHBLIX Fa30B BepXHeH 30HBI 0CAJ0UYHLIX NOPOJ, KOTOpbIe
BPSIJ JIU MOIVIH HMEThb OTHOIIeHHe K (hOpMHPOBAHHIO HCC/IeL0BAHHOrO rpadu-
ta. OaHako B mopoiax AOCTAaTOYHO MHOTO MaTepHasa, HMEIOIIero H3oTOll-
HBIH cocTaB B Auanasone or 6C¥=-—2,0 1o —3,29 (6HTYMBI, paccesiHHBIH
yriepos, cBOOOAHBIN MeTaH), KOTOPBIH, YUUTBIBAS JONOJHHTENbHOE oboraiie-
HHEe JIETKHM H30TONOM B IIpoliecce TeTeporeHHoro ()pakiHOHUPOBAHHS, MOT
NOCAY2KUTh HCXOAHBIM /51 YIOMSIHYTOrO rpadura.

B TeoxumMuH 3HIOTMEHHOTO YIVIEpOAa, KaK Mbl CTPEMHJIHCH I10Ka3aTh paHee
[4], cymecTByer siBHO BhIpaiKeHHOe IIOJpasjelieHHe MHHEpaJsoB II0 H30TOI-
HOMY COCTaBy Ha [Be TpPYIIbl — H30TONHO-TsKeNyI0 8CHB.p=—0,7% (Bya-
KaHuYecKas YIJEKHCJIOTa, ajiMasdbl, KapOOHATHTHI, IOBEHUJIBHBI METaH) H
H30TONHO-JTErKyl0 (pacCesiHHBIH yriepoJ, OHTYMBI H3BepKEHHBIX IOpPOX),
KaxKasi H3 KOTOPhIX NeHEeTHUYECKH CBA3aHa C OJHOH M3 ABYX JHHHH 9BOJIOLHH
yrJaepojia MaHTHH.

Tpadurel, onnaxo, Bbmafamn 3 3TOM CXeMbl, 06pasyst NOYTH HenpeprB-
HBIl H BecbMa HMIMPOKHH HHTEpBaJ 3HAUeHHH 5C!3. Bo3MOKHOCTh reTeporeH-
HOro ()paxiHOHMPOBAHHS M30TONOB yIJepoja NpH 00pasoBaHHM Tpadura.
HO-BHAHMOMY, MO3BOJIAET 00BbSICHUTD NPUUHHY 3TOro siBaeHus. He HckiaoueHo,
YTO M HEKOTOpble ApPYTHe HM30TOMHO-Jerkue (GopMbl yriaepoja H3BeprKEHHBLIX
H THAPOTEPMAJBbHO H3MEHEHHBIX NOPO/, HAEHTH(GHIUPYEeMble KaK paccesHHbLI
yraepoa HJau OHTYMbI, MOTYT UMEThb CBOMM HCTOUHHKOM TSI2KEJBIH YIJIepos,
aHasiornunbiil yraeponay sugorenHoit COg, a JerkuM H30TONHBIM COCTAaBOM—
(6C1B3ep=—2,2—28Y%), o6s3aHBl pacCMOTPEHHOMY MeXaHU3MY (paKIHOHHU-
pOBaHUS.

Mpr Gosiee MOAPOGHO OCTAHOBHJIMCH Ha PACCMOTPEHHH TI€TEpPOreHHOr?
(hpaKuHOHUPOBAHHST M30TONOB YIIEpO/ia, IPUBOASIILETO0 K 00OTallleHHI0 TBep-
Jlo# (hasel JerKHM H30TONOM (npH cuHTe3e rpadura). Ho, kak BuaHO Ha mpH-
Mepe CHHTe3a aJaMa3sa, 3TOT 3(P@PerT MOKET NPOSBJISTLCH H B OOOralleHHH
TBepnoﬁ (asbl TsIKeabM H30TONOM. Her OCHOBaHHII CUMTATh, YTO ITOT CJy-
uail HCYepILIBAETCS AJMa30M.

Cuenyer MoAuepKHYThb, YTO paccMaTpHBaeMblH Mexanuan (hpakUHOHHPO-
BaHHSI HMEET KHHETHYECKYI0 IPHPOAY H MOMKET INPOSIBJAATCS B OTJIHYHE OT
TEePMOAMHAMHUYECKHX H30TOMHLIX 3((EKTOB IpH BecbMa BLICOKHX TeMIepaTy-
pax (kak 3to uMea0 Mecto B skcnepumente — 1050°C). [Tosromy on moxer
NpecTaB/asiTh 0co00e 3HAYeHHe IJIs1 NIOHUMAaHHs (PPaKIHOHHPOBAHHS H30TO-
MI0OB B 3HIOTE€HHBIX Mpoleccax. Broane BC3MOxKHO, uTo 3 deKTs 10L0GHOrO
pozna obycaoBuan AudgepeHIHannio H30TONHOIO cocTaBa yriepoacoaepxa-
IIUX COeJAMHEHHH TaKkxke H B YIVIHCTBIX XOHJpHTaX.

[Ipeacrout elne H3yyHThb 3aBHCHMOCTb HalpaB/JeHdd H BeJHYMHBl pac-
cMoTpeHHOro st dexra ot TeMIepaTyphl, CKOPOCTH KPHCTANIU3aUHH, XapaKTe-
pa MOJJI0XKKH, KOHIEHTPHPOBAHHS XHMHYECKOIO cocTaBa cBOOOAHOH (hasel H
T. €. 4TO, MO-BHIHMOMY, OOellaeT B KOHEYHOM CYeTe BO3MOIKHOCTb HCIIOJb-
30BaHHUsI IeTepOTEeHHOTO (paKIHOHMPOBAHHSI M30TONOB yIJepoAa /s U3yde-
HHSI IIHPOKOTO Kpyra reoJIorH4ecKHX IPOIEeCcCOoB.

IMocrynuia B pefakiHio
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HETEROGENOUS ISOTOPIC EFFECTS ACCORDING TO CARBON
DURING DIAMOND AND GRAPHITE SYNTHESIS FROM GAS

E. M. GALIMOV, V. S. PROKHOROV, D. V. FEDOSEEV, V. P. VARNIN
Moscow Institute of Oil-Chemical and Gas Industry, Moscow

The supposed mechanism and possible role in geological processes of the earlier de-
tected by D. V. Fedoseev, E. M. Galimov, V. P. Varnin and V. S. Prokhorov [l] pheno-
menon of carbon isotope fractionation during physico-chemical 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 2C isotope and diamond
carbon — in the '3C 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.




