
Accepted Manuscript

One-step electrodeposition synthesis of a Ni–Fe–Sn electrode for hydrogen pro-
duction in alkaline solution

Ji-Qiong Lian, Yi-Hui Wu, Hou-An Zhang, Si-Yong Gu, Ying Chen, Ji-Dong
Ma, Yan-Ling Hu

PII: S0167-577X(18)30804-8
DOI: https://doi.org/10.1016/j.matlet.2018.05.050
Reference: MLBLUE 24350

To appear in: Materials Letters

Received Date: 2 October 2017
Revised Date: 5 April 2018
Accepted Date: 10 May 2018

Please cite this article as: J-Q. Lian, Y-H. Wu, H-A. Zhang, S-Y. Gu, Y. Chen, J-D. Ma, Y-L. Hu, One-step
electrodeposition synthesis of a Ni–Fe–Sn electrode for hydrogen production in alkaline solution, Materials
Letters (2018), doi: https://doi.org/10.1016/j.matlet.2018.05.050

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.matlet.2018.05.050
https://doi.org/10.1016/j.matlet.2018.05.050


  

1 

 

One-step electrodeposition synthesis of a Ni–Fe–Sn electrode for hydrogen 

production in alkaline solution1
 

Ji-Qiong Lian
1,2

*, Yi-Hui Wu**
3
, Hou-An Zhang

1, 2
***, Si-Yong Gu

1,2
, Ying Chen

1.2
, Ji-Dong Ma

1,2
, 

Yan-Ling Hu
1,2

 

1
School of Materials Science and Engineering, Xiamen University of Technology, Xiamen, Xiamen 

361024, China. 

2
Fujian Key Laboratory of Functional Materials and Applications (Xiamen University of Technology), 

Xiamen 361024, China.  

3
State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China.  

Abstract: A Ni–Fe–Sn electrode was synthesized by a one-step electrodeposition method. Compared 

with Ni–Fe electrode, Ni–Fe–Sn electrode exhibited higher electrocatalytic activities towards the 

hydrogen evolution reaction (HER) in 30wt.% KOH solution with a small overpotential of 333 mV (at 

10 mA·cm
−2

), a high exchange current density of 1.42 × 10
−3

 mA·cm
−2

, and a small Tafel slope of 47.3 

mV·dec
−1

. The excellent catalytic activity of the Ni–Fe–Sn electrode can be attributed to the high 

surface area and enhanced charge transport efficiency of this material upon the addition of Sn.  

Keywords: Ni–Fe–Sn electrode; Electrodeposition; Energy storage and conversion. 

1. Introduction 

Hydrogen is a clean and sustainable energy source that can displace traditional fossil fuel energy 

sources 
[1, 2]

. Electrochemical water splitting is the easiest and cleanest way to produce hydrogen 
[3, 4]

 

and advanced electrocatalysts are required to accelerate the hydrogen reaction 
[5]

. Pt is the 
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