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Microwave plasma processed stainless steel fiber paper for alkaline water electrolysis
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Market Needs: This technology can be applied as self-catalyzed gas diffusion layer
(porous transport layer). No additional catalyst layer is required for water electrolysis.
This technology can also applied for ultrafast hydrophilicity surface processing of
filtering porous felt.

Our Technology: Anion exchange membrane water electrolysis (AEMWE) shows great potential
for water splitting. The catalyst layer (CL), porous transport layer (PTL), and design of the operation
system are crucial for advancing AEMWE technology. In this study, we propose a technique in
which a rapid high-energy-efficiency microwave plasma (MP) process is used to improve a PTL
made of stainless steel fiber paper (SSP) with catalytic activity for the oxygen evolution reaction
(OER). SSP treated with Ar microwave plasma (SSP-ArMP) demonstrated a lower overpotential,
reduced Tafel slope, lower charge transfer resistance (Rct), and higher double-layer capacitance
(2Caq1). At 70°C, cathode-wet and cathode-dry AEMWE operation reaches 1000 mA/cm? with 1.80 V
and 1.86 V, corresponding to hydrogen production energy consumption of 46.67 and 47.96
kWh/kgH>, respectively. Both cathode-wet and cathode-cry operations showed similar stability
characteristics.

Strength: This technology can directly apply gas diffusion layer as the catalyst
without the need for additional catalyst for water electrolysis. Therefore, no peeling
problem exists such that it possesses long term stability. This technology processing
time requires only 15 s to improve the performance of water electrolysis.

Competing Products: NiFe-coated gas diffusion layer.
Intellectual Properties: Patent pending
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