MepeliTi Ha CTpaHuLy C NOSIHOW BepCcuein»

CUBUPCKOE OTAEJEHHUE
POCCUMCKOM AKAJIEMHUH HAYK

HAYYHBIN JKYPHAJ
IFEOJIOTUS U TEODPU3UKA

Teonocus u eeopusuxa, 2013, 1. 54, Ne 4, ¢. 523—532

IIETPOJIOI'MA, TEOXUMHA U MUHEPAJIOTHMA
VIIK 549.211:548.4

OBPA3OBAHME SIIMT'EHETUYECKUX BKJIIOYEHU TPAGUTA
B KPUCTAJIUVIAX AJIMA3A: DOKCIHIEPUMEHTAJIBHBIE JTAHHBIE

J.B. Heuaes!, A.®. Xoxpsikos!?

! Huemumym 2eonoeuu u munepanozuu um. B.C. Co6onesa CO PAH,
630090, Hosocubupck, npocn. Akademura Konmioza, 3, Poccus

2 Hosocubupckuii 2ocyoapcmeennuiil ynusepcumem, 630090, Hosocubupcx, yn. Iupozosa, 2, Poccus

Jlnst BBIACHEHHS YCIIOBUH 00pa30BaHUS SMUT€HETHYECKUX BKIIOUEHUH rpaduTa B MPUPOIHOM aaMasze
TIPOBEICHBI SKCIIEPHMEHTHI 110 BBICOKOTEMIIEPATypHOIl 00paboTKe KPHUCTAIIOB IPHUPOTHOTO M CHHTETHIECKOTO
ajMas3a, Colep KalUX MUKPOBKIOYCHUA. OTHKUI KPUCTAIUIOB IpoBoauiId Ipu Temuneparypax 700—1100 °C
u armocepHoM JasneHuu B 3amutHoit CO—CO, atmocdepe npy JIUTENLHOCTH SKCHEPUMEHTOB OT 15 MuH
110 4 4. McxoqHble U OTOMXOKEHHbIE alMa3bl U3Y4EHBbl C IOMOLIBIO ONTHYECKOH Mukpockonuu u KP-cnekrpo-
CKOIIMU. YCTaHOBJIECHO, YTO M3MEHEHNE MUKPOBKItoueHNH HaunHaeTcs npu 900 °C. IloBbleHne TeMeparypsl
10 1000 °C mpuBOAWT K MOSBICHHIO BOKPYT MUKPOBKIIOUEHUH MUKPOTPEIIMH M CHIIBHBIX HANpPsDKCHUH B ajl-
Ma3HOH Marpuiie. MUKpOBKIIIOUEHHS CTAHOBATCS YEPHBIMH M HETIPO3PAIHBIMH, UTO CBSI3aHO C 00pa30BaHHEM
amopdHOro yriaepoaa Ha rpanuie anmvaz—sirodenue. [Ipu 1100 °C mo MukpoTpeiHam oT BKIIOUYeHHH (op-
MHPYETCsI YIOPSI0YEeHHBIN IpadUT B BHUJIE IUIACTHHOK I'eKCaroHaNbHOM 1 oKpyrioi ¢opmsl. [Ipeamonoxeno,
YTO MPOLIECC BHYTPEHHEH rpaduTH3anNK Ha MUKPOBKIIOUCHUSIX B IPUPOIHOM aiMase IMPOMCXOJUT M0 MeXa-
HM3MY KaTaJMTHYECKOIl rpauTH3aLNHM, @ B CHHTETHYECKOM aliMa3e — B Pe3y/IbTaTe MUPOIN3a yIIIeBOLOPOIOB
MHKpoBKItoueHu. [lomydeHnbie pe3ynsraTsl Mo 00pa30BaHNUIO MUKPOBKIIOUEHHH TpaduTa B anMase UCTIOb-
30BaHBI [T OLEHKU TeMIEepaTypbl KUMOEPINTOBOTO pacIliaBa HA 3aKITIOYUTEIFHOM dTare (OPMHPOBAHHS MEC-
TOPOXKJCHUH anMasa.
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FORMATION OF EPIGENETIC GRAPHITE INCLUSIONS IN DIAMOND CRYSTALS:
EXPERIMENTAL DATA

D.V. Nechaev and A.F. Khokhryakov

To elucidate the conditions of formation of epigenetic graphite inclusions in natural diamond, we carried
out experiments on high-temperature treatment of natural and synthetic diamond crystals containing microinclu-
sions. The crystal annealing was performed in the CO-CO, atmosphere at 700-1100°C and ambient pressure
for 15 min to 4 h. The starting and annealed diamond crystals were examined by optical microscopy and Raman
spectroscopy. It has been established that the microinclusions begin to change at 900°C. A temperature increase
to 1000°C induces microcracks around the microinclusions and strong stress in the diamond matrix. The micro-
inclusions turn black and opaque as a result of the formation of amorphous carbon at the diamond—inclusion in-
terface. At 1100°C, ordered graphite in the form of hexagonal and rounded plates is produced in the microcracks.
A hypothesis is put forward that the graphitization in natural diamond proceeds by the catalytic mechanism,
whereas in synthetic diamond it is the result of pyrolysis of microinclusion hydrocarbons. The obtained data on
the genesis of graphite microinclusions in diamond are used to evaluate the temperature of kimberlitic melt at
the final stage of formation of diamond deposits.
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BBEJEHUE

I'padut 10CTaTOUHO YACTO BCTPEUACTCS B KCCHOMUTAX MAHTUIHBIX MTOPOJI ¥ B BUJIC BKIIIOUCHHH B aIMa3e
[Harris, 1972; CoGones, 1974]. Haubonee yacto rpadut o6pazyet AUCKU U PO3ETKH BOKPYT MUHEPATbHbIX WU
GIIOUIHBIX BKIIIOYCHHI U IPUYPOUCH K TPEIIMHaM. B ciydae, Korna BKIIOYCHUS IPEICTABICHBI CYIb(UIAMH,
B TpEIIMHAX KpoMe rpadurta MPUCYTCTBYET YaCTHYHO PACKPHCTAUTM30BaHHbIN CyIbQuIHbIN paciuiaB [Harris,
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