
Accepted Manuscript

One-step facile preparation of ZnO nanorods as high-performance photoanodes for
photoelectrochemical cathodic protection

Yao Yang, Y. Frank Cheng

PII: S0013-4686(18)30991-5

DOI: 10.1016/j.electacta.2018.04.206

Reference: EA 31773

To appear in: Electrochimica Acta

Received Date: 6 March 2018

Revised Date: 13 April 2018

Accepted Date: 26 April 2018

Please cite this article as: Y. Yang, Y.F. Cheng, One-step facile preparation of ZnO nanorods as high-
performance photoanodes for photoelectrochemical cathodic protection, Electrochimica Acta (2018), doi:
10.1016/j.electacta.2018.04.206.

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.electacta.2018.04.206


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

One-step facile preparation of ZnO nanorods as high-performance 

photoanodes for photoelectrochemical cathodic protection 

 

Yao Yang and Y. Frank Cheng* 

Department of Mechanical and Manufacturing Engineering, University of Calgary, Calgary, AB, T2N 1N4, Canada 

 

ABSTRACT 

In this work, ZnO nanorod photoanodes were fabricated by electrodeposition on a conductive 

indium tin oxide glass substrate, enabling photoelectrochemical cathodic protection (CP) of both 

stainless and carbon steels in a chloride solution. The surface morphology, composition, 

crystalline structure and optical absorption property of the prepared ZnO photoanodes were 

characterized by scanning electron microscopy, energy dispersive X-ray spectrum, X-ray 

diffraction and UV-Visible diffuse reflection absorption spectrometry, respectively. 

Electrochemical and photoelectrochemical properties of the photoanodes were measured. Results 

demonstrate that the ZnO nanorod photoanodes are able to achieve sufficient cathodic 

polarization to 304 stainless steel and X52 carbon steel in 3.5 wt.% NaCl solution under light 

illumination. Compared to previously reported ZnO photoanodes, the mass activity of the 

prepared ZnO nanorod photoanodes in this work is improved nearly 10 times and 3-6 times when 

coupled with stainless steel and carbon steel, respectively. The unique surface nanostructure of 

the generated ZnO nanorods contributes to the high photoelectrochemical activity of the 
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