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ABSTRACT  For the purpose of mass-production of highly pure hydrogen, the cathodes with large surface 
area for the water electrolysis have been developed.  However, this condensation of active sites for 
hydrogen evolution reaction (HER) conducts supersaturation of 
hydrogen evolved on the electrodes, therefore additional potential 
application is necessitated.  To break through this issue, a new 
high-performance cathode for HER was developed by composite- 
plating of Ni with Raney nickel and poly(tetrafluoroethylene) (PTFE) 
onto cathode substrate.  Raney nickel and PTFE particles were 
employed to provide large surface area and supersaturation 
eliminator, respectively.  This cathode exhibits much lower hydrogen 
overvoltage than that of nickel cathode(see figure).  This electrode 
also has durability for HER since the particles were tightly embedded 
onto the electrode surface by composite-plating. 
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Preparation of a Binary Type Composite Plated 
Cathode with Large Surface Particles and 
Hydrophobic Fine Particles for Hydrogen 
Evolution Reaction. 
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Fig.  I-E curves for HER on the 

composite-plated electrodes. 
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Cathodes with large surface 
area for HER. 
→Improvement on the current 
density. 

Requirement of additional 
voltage application because 
of supersaturation of 
hydrogen 

Hydorophobic fine particles on 
the cathode surface collect 
bubbles to eliminate 
supersaturation of hydrogen. 

Large surface area with 
bubble collecting effect 
conducts the continuous 
HER at large current!! 

Development of large cathode by 

composite-plating. 

A large scale production of 

hydrogen will be achieved. 

Any kind of gas evolution reaction. 

Electro-organic process in aqueous medium. 
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