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Abstract

Electrocatalytic ability for hydrogen evolution reaction (HER) using Ru or
Ir-coated half-layer Ni inverse opal in 1 M KOH aqueous solution was investigated. A
conformal RuO; and IrO; thin films were deposited by electroless plating and reduced
subsequently to from Ru and Ir at 200°C under hydrogen treatment. The resulting
nanostructured platform combined the advantage of large surface area and impressive
electro-catalytic activity. Variables such as deposition time, annealing temperature,
and various annealing environments are found to play critical roles. From SEM
images, ICP-MASS, and i-V polarization measurements, we were able to determine
the optimized processing conditions. The electro-catalytic activity was increased with
better crystallinity but the same suffered from poor adhesion. Comparing both
oxidative and metallic states of Ru and Ir films, we concluded that the metallic state
revealed a better catalytic ability for HER.

Keywords : Electrophoretic deposition; Hydrogen evolution reaction; Ru; Ir; Ni
inverse opals
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2. Experimental
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3. Results and discussion
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