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Abstract: Hydrogen gas is central to many plans to decarbonize our energy infrastructure to address 
climate change but the H2 must be made without CO2 emissions from fossil fuels. Two methods of green 
H2 production are discussed in this presentation: water electrolyzers (WE) supplied with impaired (salty) 
water and renewable electricity; and microbial electrolysis cells (MECs) fueled by biomass. Thin-film 
composite (TFC) membranes that are mass manufactured for seawater desalination using reverse 
osmosis present an interesting opportunity for WE applications. These membranes enable the use of 
impaired waters due to their high rejection of salt ions but effective transport of water ions (protons and 
hydroxide ions). H2 production using certain TFC membranes in WE can be comparable to traditional ion 
exchange membrane systems based on cell overpotentials and rates. The structural layer of the TFC 
membrane contributes to energy losses (and thus internal resistance) but additional active layers can be 
added with no energy loss impact to reduce chloride ion transport. An alternative approach to WE is 
based on using biomass for H2 generation in MECs by using bacteria to generate an electrical current that 
can be used to drive electrochemical evolution of H2 gas. Recent advances have been made by my group 
in reducing internal resistance, thus enabling MECs to produce much higher H2 gas generation rates per 
energy input into the system. Overall, these different two electrochemically based processes could 
enable more economical directions in green H2 production to help decarbonize our energy infrastructure.    
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