PYROLYSIS GC(GC-TOFMS TO CHARACTERISE CARBONACEOUS CHONDRITES
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Pyrolysis-GC(GC-Time of Flight Mass Spectrometry has been used to analyse five different carbonaceous chondrites.  Initial results demonstrate the potential that this technique can have in the analysis of extremely small extraterrestrial samples and the further analysis of other samples of astrobiological importance where sample size is an issue, such as samples returned by space missions.

The main advantages of Py-GC(GC-TOFMS include: 
i) The increased sensitivity of the mass spectrometer, over the whole mass range, when compared to the more conventional quadrupole mass spectrometer.

ii) The 2D gas chromatograph is able to separate compounds that co-elute on a standard gas chromatograph system.  Separation of analytes by volatility and polarity enables traditionally unresolved complex mixtures (UCM) to be examined in detail, and vastly increases the number of compounds identified.

iii) Greatly increased signal to noise ratio, due to compounds being separated from the column bleed of the first column on the second GC column and a Spectral Generation Rate of up to 500 spectra/sec.

All of the above advantages of the GC(GC-TOFMS system over a standard quadrupole GC-MS system mean that a fraction (at least an order of magnitude less) of sample can be used, but also with a massive increase in the information gained from the sample. This increase in resolving power and sensitivity provides us with the opportunity to analyse samples that have in the past been unattainable, such as single interplanetary dust particles (IDPs), micrometeorites and the ability to gain information on the organic constituents from sample return missions. Other areas of astrobiology that could benefit from this technique include the detection of biomarkers and metabolites in extremophiles, for example in the subsurface.

