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Oxygen is essential for medical care and many industrial processes, yet its supply remains dependent on centralized
production and transportation. Here we present a systematic evaluation of a novel electrochemical process based on an
anion-exchange membrane oxygen separator (AEMOS), operating in an all-solid-state, liquid-electrolyte-free, gas-fed
configuration that enables compact, mobile, and on-demand oxygen generation.! We explore and characterize AEMOS
operating conditions and membrane electrode assemblies, finding that under optimized operation the device achieves
maximum current densities of approximately 700 mA cm=2 (corresponding to about 160 mLo2 h™ cm™) in a configuration
comparable to previously reported systems. Notably, this performance exceeds the best previously reported values by about
fourfold.>3® Remarkably, AEMOS attains performance on par with noble-metal-based systems while relying solely on
earth-abundant catalysts. Moreover, we demonstrate, for the first time, direct operation of AEMOS in ambient air. Together,
these results establish AEMOS as a platform for decentralized, climate-compatible oxygen separation and on-site

generation.
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