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Introduction: Nanodiamonds are the most abundant among 

the noble gas-carrying presolar grains [1]. They have an almost 
solar 12C/13C ratio [2], but at the same time they also carry sev-
eral characteristic noble gas components (~normal P3; anomalous 
HL and probably ~normal, minor P6) [3]. The observation that 
these are released at different temperatures when the grains are 
heated indicates that they could have different origins. 

Experimental: We investigated the noble gas release of pre-
annealed and chemically treated meteoritic nanodiamond sam-
ples. For this we isolated nanodiamonds from acid dissolution 
residues of the CM2 Murchison following the procedure of [4]. 
We annealed the diamonds in vacuum at different temperatures 
(600, 800 1000°C). This was followed by treatment of the an-
nealed samples with perchloric acid for several days in an at-
tempt to remove heating products (onions and amorphous carbon 
[5]). We measured the weight loss and the noble gases remaining 
in the samples.  

Results and Discussion: Weight loss. The weight loss due to 
heating followed by chemical treatment increased as expected 
with the heating temperature (600°C: ~27%, 800°C: ~38%, 
1000°C: ~52%).  

Noble gases. The release of Kr and Xe was measured for the 
treated samples in 3 pyrolysis steps, at 600°C, 1000°C and 
1800°C.  For comparison with the original sample we calculated 
the difference between the (heated + treated) samples and the 
gases remaining in the original sample after heating to the 
equivalent temperature only. 

For the 600°C pre-heated sample additional loss due to 
chemical treatment is in the range 15-18% both for Kr and Xe. 
This indicates that at least some of the noble gases are retained 
during transformation of diamond into onion/amorphous carbon, 
which can be (partially) removed by acid treatment [5]. While no 
distinction is found between the P3 and HL components in this 
respect for the sample pre-heated at 600°C, the situation differs 
for the 1000°C pre-heated sample; where P3 losses are more se-
vere than those of HL.  

A further noteworthy observation is that the concentration of 
Xe-HL is virtually identical in the original and all three annealed 
samples. 
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