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The processes that generated the organic compounds found in carbonaceous meteorites are unknown in any detail.  Furthermore, the pathways these compounds followed from the interstellar medium to the collapsing protostellar nebula are not well understood. One robust and likely formation route involves Fischer-Tropsch type (FTT) reactions that generate organics by hydrogenating carbon monoxide via surface-mediated reactions. Dust grains condensing into a protostellar nebula would have provided the surfaces to promote the reaction of H2, N2 and CO into both volatile organics and a coating of macromolecular species that also promotes the formation of organics. Although the reaction should be most efficient in the innermost regions of the nebula this does not pose significant problems, as the reaction products and the coated grains can migrate back out to the far reaches of the nebula, thus seeding the entire nebula with organics. 
We use lab-synthesized amorphous Fe- and Mg- silicate grains as the solid for these reactions and circulate CO, N2, and H2 gas over these grains at specific temperatures (400-500°C). During these reactions, the grains are coated with organics and the reaction rate and the chemistry changes as the coating progresses. We analyze the samples as follows: a.) real-time FTIR gas measurements, b.) GCMS analyses of cold-trapped volatiles at various heating times, and c.) solid samples harvested at different times are subjected to extraction techniques as well as pyrolysis GCMS. The coatings were composed of macromolecular organic phases and the volatiles produced included aliphatics and some aromatics.

