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ISOTOPIC COMPOSITION OF CARBON IN COLLOIDAL AND NON-COLLOIDAL 
DIAMONDS FROM EFREMOVKA; A. V. ~ i senkol ,  A. B. verchovsky2, L. F. semejenoval 
and C.T. pillinger23 1 Vernadsky Institute of Geochemistry and Analytical Chemistry RAN, 
Moscow, Russia, Planetary Sciences Unit, The Open University, Milton Keynes, UK. 

The isotopic composition of carbon has been measured in colloidal and non-colloidal fractions 
of presolar diamonds from Efremovka CV3 to investigate the diamond heterogeneity. Differences 
in combustion temperature (higher for the non-colloidal material) and isotopic composition (5%0 
heavier for the same fraction) have been observed. 

Samples were prepared using the following treatment: HFIHC1 (800C), K2Cr2@(800C), HClO4 
(220°C) and H3P04 (2000C). The colloidal fraction was obtained by centrifuging an ammonia 
solution (pH-10) at 5000 G for one hour. This procedure was repeated three times; after 
evaporation of the ammonia solution and washing in water, the liquid was split into two fractions. 
Sample EF-1 was obtained by evaporating one aliquot of the final water solution to dryness. To 
the other part of the water solution, a sub-micron powder of Zr02 was added and the solution was 
acidified and allowed to settle to check whether Zr02 can be used as a coagulant for the diamonds. 
Fraction EF-2 is the solid material collected by Zr02 treatment. 

After the initial centrifugation and removal of the colloidal fraction a small residue was obtained 
consisting of a substance having the same colour as colloidal diamonds. It could be precipitated by 
very gentle centrifuging (-5 G) indicating that the fraction is coarse grained (sample EF-3). 

The carbon contents of the three samples were -loo%, -1 % and -70% for EF-1, EF-2 and EF3 
respectively, bearing in mind EF-2 has Zr02 added. The results of stepped combustion 
experiments are shown in figures EF-1, EF-2, EF-3. 

Carbon isotope profiles for EF-1 and EF-2 are identical within the experimental error with quite 
similar 6 1 3 ~  (-35+.1%0) minima at 500-5250C. Thus Zr02 does not seem to affect the isotopic 
composition of carbon and therefore may be useful as a carrier for diamonds especially in cases of 
low yield and/or small samples. However there are some differences observed in carbon release 
from the two samples: for EF-1 the release profile is more narrow than for EF-2 and peaks at a 
temperature 25°C lower. We will return to this point later. 

Sample EF-3 is significantly different from both EF- 1 and EF-2. The carbon release pattern is the 
broadest of the three obtained and the maximum yield of carbon occurs above 500°C. We 
therefore argue that EF-3 consists of coarser, non-colloidal, diamond grains or aggregates of 
nanometre-sized crystals which do not bum until higher temperatures. Much more important in 
terms of demonstrating that EF-3 is distinguishable from the colloidal fractions must be the isotopic 
compositions measured for sedimented specimen. For the three major releases of carbon in EF-3, 
the 61% values obtained are a 5 to 7 %O heavier than the corresponding measurements made for 
EF-1 and EF-2, which are mostly identical in terms of isotope composition as already specified. 
Peculiarly EF-3 also seems to contain more carbon that bums at temperatures below 300"; given 
that all the handling processes were directly equivalent, we cannot explain this as contamination. 

Given the interpretation we put on the release profile of EF-3, we can rationalise the difference 
seen between EF-1 and EF-2: EF-1 being supernatant liquid is the most clearly representative of 
the finest grained fraction; EF-2, which used Zr02 to act as a carrier, possibly contains the 
coagulated fine fraction diamond with sediment containing a tiny amount of coarser grained 
material still present in the tube but not observed because of its optical properties. 
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In conclusion, from the above studies, it seems that the diamond fraction of Efremovka can be 
separated into coarse and fine grained material by prolonged centrifuging. The coarser grained 
material is different isotopically (5 to 7 760) in terms of 6 1 3 ~ ;  future studies will concern noble gas 
and nitrogen and seek differences in either or both concentration and isotopic composition. Any 
differences discernable by pyrolysis combustion will be investigated, Electron microscope 
observations will be needed to c o n f m  the hypothesis that crystal size is the determining factor in 
the separation. 
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