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Abstract: A new technique has allowed us to thermally-desorbing nitrogen completely 
from nanodiarnonds extracted from the Orgueil CI carbonaceous chondrite. We are now able 
to compare the nitrogen release more directly with noble gases. Nitrogen is > 70% liberated 
before the release of 3 6 ~ r  representative of the HL family of noble gases starts to rise, but 
there is some overlap of the two components at the tail of the nitrogen profile. Carbon does 
not significantly react ( 4 0 %  destroyed) before all the nitrogen and 36Ar have been evolved. 

Given that the part of meteorite acid resistant residues (colloquially referred to as CS), 
which acts as a host for several noble gas, nitrogen and carbon components, is now generally 
agreed to be complex mixture, it is important to attempt further separation studies. Due to 
the fine grained nature of C6, chemical/physical methods have not yet proven very 
successful, however stepped extraction methods (pyrolysis, combustion and a mixture of the 
two) clearly demonstrate various gas species have temperature dependent release patterns. It 
is vital that we should be sure that such observations are not an artefact of the experiments. 
Confidence that the release properties are denoting the presence of individual gas carriers 
could allow us to apportion their overall relative contributions in various acid resistant 
residues and provide guidance on how separations might be accomplished. 

As a consequence of previous investigations, it is known that the release of nitrogen 
and noble gases from presolar diamonds is not a pure diffusion process (1,2). Some 
proportion of the trace constituents of interest may also be liberated due to chemical 
reactions between the carbon and phases coexisting in the acid resistant residues, although 
our recent analysis of "pure" diamond samples (3) suggests that such effects may be 
negligible. Other potential sources of oxygen to degrade carbonaceous phases include 0 
atoms (i) left over from the chemical treatments, (ii) adsorbed on the foil used to introduce 
samples to the furnace or (iii) liberated from decomposition of the quartz reaction vessel. In 
an effort to progress towards an unambiguous thermal desorption experiment, we have begun 
to investigate the dependence of nitrogen release from C6 on extraction conditions. 

A deficiency in our earlier technique was the limitation imposed by collapse of the 
quartz vessel before nitrogen could be completely liberated. In the current round of 
experiments we have employed a double walled extraction vessel with quartz inside and 
alumina outside; the gap between the walls is evacuated by a rotary pump. Using this 
arrangement, heated by a furnace with a silicon carbide element (rated at 1600°C), we have 
routinely been able to reach extraction temperatures over 1500°C. The new extraction 
procedure has been employed to investigate a standard terrestrial diamond powder having a 
total N content of several thousand ppm. We have compared the nitrogen and CO2 release 
patterns for terrestrial diamond samples wrapped in Ta, Nb, W, Mo and Re metal foils with 
previous data obtained for Pt. None of the foils except the original platinum was specially 
treated to reduce the blank contribution since only the temperature regime over 11000C was 
being considered. It was found that the release of carbon as C02, indicative of an internal 
oxygen source (or perhaps a variable catalytic effect), was strongly influenced by the choice 
of foil. The amount of terrestrial diamond carbon converted to C02 by heating to 15500C 
decreased in the order Pt > Re > W > Mo > Ta = Nb; experiments involving foils of the latter 
two elements did not afford any carbon as C02. But, equally true, there was no evidence for 
nitrogen amongst the product gases; we believe Ta and Nb may act as getters for N2 and C02 
under the conditions employed. Both C02 and nitrogen were present amongst the extraction 
products in experiments involving the other foils, even if the release profile of the nitrogen 
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cannot rule out a blank contribution or some selective gettering of active gases as the 
experiments proceed. 

In the case of carbon dioxide gettering by Pt does not seem possible, since 100% 
carbon yield was obtained; (N.B. only Pt was precleaned and quenched in oxygen gas prior 
to use). For comparison with Pt, ca. 2% of the terrestrial diamond carbon during pyrolysis in 
Mo was converted to CO2. The yields of N2 from terrestrial diamond were in the order Pt > 
Re > W = Mo mirroring the carbon release. With the exception of the Pt case however all 
were low, since terrestrial diamond needs to be heated to > 20000C in order to completely 
degass structurally bound nitrogen (4). Unfortunately none of the samples were burned 
following pyrolysis to establish mass balance, because foils other than Pt are oxidisable and 
consumed vast amounts of oxygen which could not easily be supplied in the existing 
experiment configuration. 

The results obtained do not as yet allow us to decide the source of oxygen for 
combustion during pyrolysis. However at face value molybdemum appears to be the most 
appropriate metal foil for loading samples during thermal release experiments involving C6. 
Consequently we have analysed a meteorite acid resistant residue loaded in a Mo foil. We 
find that the maximum of the light nitrogen release from an Orgueil sample (see fig.) is 
10000C, quite similar to the previous experiments involving Pt. Thus, we can argue that the 
majority of this nitrogen is released as a result of thermal diffusion irrespective of the foil 
used to introduce the sample to the extraction system. Because the use of Mo does not 
appear to favour diamond oxidation, and now that 15000C may be regularly used as an 
extraction temperature, we believe it can be demonstrated that nearly all the light nitrogen is 
liberated before 10% of the diamond degrades. This observation may also be true for 36Ar, 
for which we can now discern a maximum in the release profile between 1200 and 13000C 
(cf. Huss and Lewis 12350- 14200C (5)). Assuming 3 6 ~ r  is representative of the HL family of 
noble gases, it remains enigmatic that N and the argon release maxima are decoupled by 
3000C, indicating the need for carriers of different identity. Note that our figure of 10% 
carbon destruction does not include that portion of the C6 residue (ca. 8%) which is liberated 
as CO2 at temperatures up to 700°C coinciding with 3 6 ~ r - ~ 3 .  This component reported 
previously (1, 2) is still observed with Mo-foil experiments and is presumably a surface 
related phenomenon involving chemisorbed oxygen associated with C6. 
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