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Hua L, Shuang Gii, Zhongbin Zhuarft Qianrong
Fand, Ping Litf, Jingguang Chérand Yushan Y&

®Department of Chemical & Biomolecular Engineering,
University of Delaware
Newark, DE, 19716, United States
®College of Life and Environmental Science,
Minzu University of China, Beijing, 100081, China
‘Department of Chemistry
Brookhaven National Laboratory,
Upton, NY 11973, United States
dDepartment of Chemical Engineering
Columbia University
New York, NY 10027, United States

*shgu@udel.edu
* yanys@udel.edu

Hydrogen (H) is an attractive candidate for a clean and
sustainable fuel. High-performance and low-cost
hydrogen evolution reaction (HER) catalysts argazaily
needed for efficient Hproduction from watet.Noble
metal catalysts, such as platinum, have high HERic
and durabiltg, but they are too expensive. Developing
inexpensive yet active HER catalysts made of earth-
abundant elements remains a significant basic seien
challengé Pure nickel metal has been shown to be a
feasible HER catalyst in alkaline metliddowever, it's
HER activity is limited in part because its hydroge
binding energy is too high By combining with an
electron-negative element phosphorus, the nickel-
hydrogen binding strength can be effectively weakiim
nickel phosphides, possibly leading to improve HER
activity®. In this work, nickel phosphide nanocrystals
were synthesized by a wet chemical synthesis method
The size, shape and composition of the nickel phidsp
nanocrystals were controlled by adjusting the react
conditions. We found that nickel phosphide nandetgs
have much higher HER activity than their pure nicke
metal counterpart,suggesting nickel phosphidesarery
promising HER catalyst.
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