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Introduction: All presolar graphite grains analyzed to date 

were extracted from their host meteorite using acid dissolution 
techniques [1-3]. However, recent studies have suggested that the 
use of harsh acids may significantly alter the outer surface of 
presolar SiC grains extracted in this way [4], and similarly may 
also affect graphite grains. We have previously described a 
technique for “gently separating” presolar SiC (i.e. without the 
use of acids) from meteorites [5], and have now adapted this 
procedure in order to isolate presolar graphite. 

Separation: Approximately 116mg of CAI- and chondrule-
free Murchison matrix material was crushed using a stainless 
steel mortar and pestle. This was further broken down into grain 
sizes of <20μm with 138 freeze-thaw cycles while suspending 
the sample in ultra-pure water. Using a fixed angle rotor 
centrifuge the grains were first separated into four grain-size 
fractions. A series of organic, heavy liquids was used to separate 
each size fraction according to density, selecting for presolar 
graphite between 1.6-2.26gcm-3. 

Analysis: A small aliquot of one separation (7-20 μm, 2.15-
2.26 gcm-3) was distributed over a cleaned, ultra-pure gold foil 
and an electron microscope used to locate candidate graphite 
grains. The sample was then transferred to a Time-of-Flight 
Secondary Ion Mass Spectrometer (TOFSIMS) for sub-micron 
spatial resolution and high mass resolution (m/dm ~3000) 
analyses.  

Results: To date two out of a total of six candidate grains 
analyzed have been found to contain isotopically heavy C, with 
12C/13C ratios of 77.5 ± 2.2 and 75.7 ± 2.9 (1σ) respectively. The 
morphology of these grains is irregular and they most likely 
formed in an AGB stellar environment. A trace element depth-
profile for one grain shows no significant variation in trace 
element abundances within the grain. 

Discussion: A gentle separation procedure, originally 
developed for the isolation of presolar SiC, has successfully been 
adapted for the extraction of presolar graphite. Previous studies 
have shown that presolar graphite grains from acid separations 
are predominantly spherical [1-3]. Further work is therefore 
required in order to clarify whether the irregular shapes of the 
grains reported here are potential artifacts of the separation 
procedure, or instead reflect the grains’ original morphology. 
TOFSIMS will be used to analyze candidate graphite grains 
located in a range of size and density separations. 
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