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Science Unit, Earth Science Department, The Open University, Walton Hall, Milton Keynes, MK7 
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For the first time isotopic composition and abundance of all the noble gases, nitrogen and 
carbon have been measured in diamond-rich residues of a CV3 carbonaceous chondrite by stepped 
combustion using material isolated from Efremovka. We have already reported a part of these data 
with emphasis on Xe isotopic composition which suggests the presence in the residues of a Xe 
component different to the isotopic composition of HL-Xe, solar Xe, planetary Xe, S-Xe and their 
mixtures [1,2]. The new Xe has also been seen in diamond-rich residues of Allen& [3] and 
Inman [4]. With respect to HL- Xe which is the main component released during combustion at 
4 0 0 - W C ,  the new Xe component is released at higher (600-8000C) temperature and appears to 
be located in a different carbon host phase. Just in this temperature range (600-8WC) a small 
amount of carbon combusts to give C02 with isotopic composition distinctly heavier than that in 
CS (Fig. 1). At present the identity of this carbon is unknown but it ap ears to be a mixture of 
different entities because its isotopic composition is variable (from i! l3C=-lO%i in DE-5 to 
613C=+257' in DE-2). One of the constituents of the mix could be graphite which X-ray analysis 
suggests is present in all the samples studied. Graphite reaches a maximum abundance in DE-5 
which is black also indicating carbon forms other than diamond to be present. We do not however 
believe that a new Xe component is in graphite because its concentration does not correlate with the 
amount of the Xe in the samples. 

Without any doubt diamond C6 is however a principal carbon phase in the Efremovka residues 
and therefore HL-Xe and other associated with C6 noble gases and nitrogen dominate the gases 
released b combustion. With respect to carbon, noble gase are trace elements (atomic ratio r 3 Xe/C-10- 0) while nitrogen is much more abundant (NIC-10- ). Accordingly nitrogen is thought 
to be trapped during diamonds formation while noble gases are suggested to be implanted at a later 
stage [5,6].The release pattern of species trapped in diamonds must relate to their location in the 
diamond structure therefore a comparison of noble gas and nitrogen release could be useful for 
understanding diamond origin. From such a comparison we find that He, Ne, Kr, Xe and nitrogen 
have similar release patterns (Fig. 2) which are characterised by low gaslcarbon ratios at the 
beginning of the combustion (or at low temperature) and higher (by about factor of 2) gaslcarbon 
ratios at the end of the Q combustion (except for high NIC ratios at very beginning that appears to 
be accounted for atmospheric contamination). 3 6 ~ r  is released at a distinctly lower temperature 
than the other noble gases (Fig. 3) and nitrogen, an observation that certainly cannot be connected 
with diffusion effects during experiments. On this basis we conclude that not all the noble gases 
trapped in the diamond at the same time orland by the same mechanism. On the other hand the 
similarity between nitrogen and He, Ne, Kr and Xe release patterns suggests a similar trapping 
process which as yet is an unexpected phenomenon, because nitrogen is believed to be part of the 
diamond crystal structure and as such would have to have been incorporated at the stage of crystal 
growth. 
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