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Meteoritic carbonate synthesis constrained by carbon isotope compositions
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Aqueously-altered meteorites and asteroids contain organic matter such as
amino acids and sugars, which may have contributed to the supply of life"s building blocks to the
Earth. Such meteorites also contain carbonates with a wide range of carbon isotopic compositions
enriched in 13C. In this study, we focused on the fact that formose-type reactions using aldehydes
asla_carbon source produce amino acids and sugars, and that these reactions are catalyzed by
calcium.

Various Formose-type reaction experiments were performed to identify the carbonates produced. The
results showed that the carbonate produced was calcite, and that the calcite carbon was enriched in
13C compared to the insoluble organic matter produced at the same time. On the other hand, the
extent of 13C enrichment is not enough to explain the wide range of 13C-rich carbon isotopic
compositions found in the meteorites. Mixing with highly 13C enriched CO2 in asteroids may explain
the wide range of 13C enrichments.
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