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Preparation and hydrogen evolution performance of

three-dimensional self-supported Ni,P nanosheets
LI Shuaishuai , WANG Xing, LI Min, LIU Aiping
(School of Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Developing excellent catalysts for hydrogen evolution from water electrolysis, reducing the
overpotential of hydrogen evolution reaction and decreasing the cost of hydrogen fuel preparation are the
keys to the application of hydrogen production from water electrolysis.In this paper, Ni oxyhydroxide (Ni-
LLDH) precursor was prepared on Ni form by potentiostatic electrodeposition technology, and then the
Ni, P nanosheet arrays were gained by low-temperature phosphorization as self-supported electrode for
catalytic hydrogen evolution reaction (HER) in the alkaline condition. The experimental results showed
that the size and distribution of Ni-LDH nanosheets could be effectively regulated by changing the
electrodeposition time of Ni-LDH. The uniform and unstacked Ni-LLDH nanosheets were obtained when the
deposition time was 7 min. Consequently, the corresponding Ni,P nanosheets presented the maximum
double-layer capacitance (40. 1 mF/cm?). The overpotential was lowest (134. 0 mV) at the current density
of 10.0 mA/cm?, and the Tafle slope wassmallest (91.0 mV/dec). Meanwhile, the hydrogen evolution
current of the three-dimensional self-supported Ni; P nanoplate array was still stable after a continuous test
for 24h, indicating that the three-dimensional self-supported Ni,P nanosheet arrays has good stability of
hydrogen evolution and a potential of hydrogen evolution by electrolysis of water in thealkaline condition.
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