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Formation and evolution of a reduced-type proto-atmosphere on early Earth

Kuramoto, Kiyoshi
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Taking into account ugdated constraints for the composition of Earth®s
building blocks, a new theoretical study has been conducted to clarify the formation and evolution
of the primordial atmosphere on Earth. The new model shows that impact degassing from
iron-containing building blocks releases chemically reduced molecules rich in hydrogen and methane.
In the early stages of Earth"s accretion, gas from the solar nebula may have also been mixed into
the primordial atmosphere. Our numerical simulations of atmospheric escape to space accurately
include the processes of heat loss, indicating that hydrogen is leaking into space much more slowly
than previously expected. This, together with the isotopic constraints on volatile elements in the
Earth and primitive meteorites, suggests that a reducin? atmosphere, known to be an effective site
for prebiotic chemical evolution, was maintained for millions of years, including the time of the
emergence of life.



(e.g., Dauphas, 2017)
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