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[Abstract] Electrolysis of water becomes more and more important combining renewable
energy such as wind, solar and water power to produce really clean and green hydrogen gas
for sustainable societies and especially hydrogen societies. Holey graphene protected porous
NiMo alloy has been tested for hydrogen evolution reaction in acid electrolyte. The
performances are close to best electrode materials such as Pt and the graphene protected
NiMo alloy electrode retains 60% performances after 1000 CV cycle in the acid electrolyte.
This indicates that the NiMo alloy covered by graphene was protected from the acid and
successfully enhances their catalyst life time. The NiMo alloy on the holey graphene region
where directly contacts with the acid electrolyte plays an important role of hydrogen
evolution reaction. Such bi-functional graphene could help the new electrode design using
non-noble metals for hydrogen evolution in acid electrolytes.
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Fig. 1. SEM images of porous NiMo with SiO, nanoparticle and
TEM images of porous graphene after NiMo etching.

ZORPENTND T T 7 = TlbhE |
NiMo % & LCHA L, KERAEBMOD %; .
RIREAT o7z, [213757 = lcinzen &) v
TW% NiMo HE, 7CAZEV T2V NiMo  § 2] — NiMo-holey graphene
E. BXO. /597 2N —EHIZARWD §-160— —l;lliillg-mhz:eygraphene
NiMo % 0.5 M A% AN TAD  © ] e
B A ITHoT- L XICRT v a AX v M 020 015 010 -005 000 005
NASEERZIE L-RTH S, KIGHE Potential vs. RHE

o o . Fig. 2. HER activities of holey nanoporous
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