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Abstract 
Carbon-neutral hydrogen production is of key importance for the chemical industry of the future. In 

this take I will demonstrate a new thermal catalytic route for the partial reforming of ethanol into 

hydrogen and acetic acid with near-zero carbon dioxide emissions. This reaction is enabled by a 

catalyst containing a high density of atomic Pt1 and Ir1 species supported on a reactive alpha-

molybdenum carbide substrate, achieving record-high hydrogen production rate and high acetic acid 

selectivity in mild condition, and is therefore more energy-efficient compared with standard reforming. 

This innovation aligns with global decarbonization goals, offering a scalable pathway for green 

hydrogen and circular chemical production. 
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