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Diamond for mation through carbonate-silicate interaction

YURI N. PAL’YANOV,* ALEXANDER G. SOKOL, YURI M. BORzZDOV, ALEXANDER F. KHOKHRYAKOV,
AND NIKOLAY V. SOBOLEV

Institute of Mineralogy and Petrography, Siberian Branch of the Russian Academy of Sciences, 630090 Novosibirsk, Koptyug Pr., 3, Russia

ABSTRACT

Crystallization of diamond and graphite from the carbon component of magnesite, upon its de-
carbonation in reactions with coesite and enstatite at pressures of 6-7 GPa and temperatures of
1350-1800 °C has been accomplished experimentally. In a series of experiments, diamond was ob-
tained in association with enstatite, coesite, and magnesite, as well as with forsterite, enstatite, and
magnesite. Octahedral diamond crystalswith sizes up to 450 um were studied by FTIR spectroscopy
and were found to contain nitrogen and hydrogen, which are known as the most abundant impurities
in natural type la diamonds. We found that growth of diamond on the cubic faces of seed crystals
proceeds with formation of acellular surface structure, which issimilar to natural fibrous diamonds.
The isotopic composition of synthesized diamonds (6°C = —1.27%o) was determined to be close to
that of the initial magnesite (6*°C = —0.2%o).



