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In brief

Syngas is an important feedstock in the
chemical industry. Finding renewable
carbon sources for syngas production is
a promising approach to address the
significant greenhouse gas emissions
associated with the use of fossil-based
syngas and derived chemicals. Herein,
we developed an integrated process to
employ air as a sustainable feedstock for
™ \Wate syngas production. The process captures

Anode}

Carbon source

Hydrogen
source

il C0Os and water concurrently from the airin
a double-layered adsorption column and
Highlights converts the captured molecules into
» A double-layered sorption configuration for the direct air syngas using a liquid-metal-based
capture of CO, and water electrolyzer.

# Release adsorbed CO, from solid amine sorbents through in
situ vapor purge at 60°C

e Use moisture as a promoter for CO. desorption and a
feedstock for H, production

s Gallium-catalyzed syngas production using CO. and water
captured from the air
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