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The 

controlled delivery of protons (H+), hydrides (H-), and hydrogen atoms (H•) 
is essential for synthesizing fuels, medicines, and chemical 
feedstocks. Sustainable synthetic methodologies for delivering these parcels should 
use Earth-abundant metals, ideally in catalytic quantities, coupled with electrochemical 
workflows that are seamlessly integrated with renewable energy grid systems. 

More specifically, the replacement of palladium catalysts for nickel is 
preferable for sustainability and economic reasons, however Pd and other precious 
metals are 
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