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The recently established cosmogenic in-situ 14C extraction 
system at the ANSTO – University of Wollongong has 
proven to operate at low and stable blanks (∼1-2 × 104 

atoms).  The 14C extraction scheme exploits the high 
temperature phase transformation of quartz to cristobalite in 
order to quantitatively extract the carbon as CO2. The system 
is comprised of three independently operated and modular 
units that are used for initial in-vacuo removal of meteoric 
14C, followed by offline high-temperature heating of quartz to 
release trapped cosmogenic in-situ 14C, and finally CO2 gas 
purification and mass measurement. Following extraction and 
cleaning, CO2 gas aliquots are graphitised using the ANSTO 
laser-heated graphitisation micro-furnace and then analysed 
on ANSTO’s ANTARES AMS facility. The design of the 
system allows for rapid sample throughput of about 6 samples 
per week with sample masses ranging between 0.5 and 7 g of 
clean quartz.  

We present results for sets of purified quartz samples 
prepared from CRONUS-A, CRONUS-R and CRONUS-N 
inter-comparison materials, suggesting a dependency between 
carbon release and grain size. Purified quartz samples were 
sieved to three size fractions: < 250, 250 – 500, and > 500 
micron, and each size fraction was analysed separately. 
Results suggest that when grains are larger than 500 micron, 
14C is not released quantitatively following the 2 hours of 
heating at 1650 oC. Further, results also suggest that pre-
cleaning at 500 oC for 2 hours will not remove all of the 
meteoric 14C contamination, whereas at 700 oC, loss of in situ 
14C may start to occur. There is evidence of substantial water 
presence mainly in CRONUS-R, even after pre-cleaning at 
600oC, indicating that fluid inclusions may bias the final 
pressure measurement if care is not taken to separate the 
water pressure from the final CO2 pressure. We also touch on 
sample purity effects on the final pressure measurement, 
which determines the obtained in-situ 14C concentration in the 
sample.  
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