
Accepted Manuscript

Title: Photoelectrocatalytic hydrogen generation and
simultaneous degradation of organic pollutant via CdSe/TiO2

nanotube arrays

Author: Wenchao Wang Fang Li Dieqing Zhang Dennis Y.C.
Leung Guisheng Li

PII: S0169-4332(15)02935-9
DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2015.11.228
Reference: APSUSC 31946

To appear in: APSUSC

Received date: 24-9-2015
Revised date: 24-11-2015
Accepted date: 24-11-2015

Please cite this article as: W. Wang, F. Li, D. Zhang, D.Y.C. Leung, G.
Li, Photoelectrocatalytic hydrogen generation and simultaneous degradation of
organic pollutant via CdSe/TiO2 nanotube arrays, Applied Surface Science (2015),
http://dx.doi.org/10.1016/j.apsusc.2015.11.228

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.

http://dx.doi.org/doi:10.1016/j.apsusc.2015.11.228
http://dx.doi.org/10.1016/j.apsusc.2015.11.228


Page 1 of 15

Acc
ep

te
d 

M
an

us
cr

ip
t

 1

Photoelectrocatalytic hydrogen generation and simultaneous degradation of organic 

pollutant via CdSe/TiO2 nanotube arrays  

Wenchao Wang a, †, Fang Li a,b, †, Dieqing Zhang a, Dennis Y. C. Leungb,* Guisheng Li a,* 

a Department of Chemistry, Key Laboratory of Resource Chemistry of Ministry of Education, Shanghai 

Normal University, Shanghai 200234, China, E-mail: liguisheng@shnu.edu.cn; 
b Department of Mechanical Engineering The University of Hong Kong, Pok Fu Lam, Hong Kong (China), 

E-mail: ycleung@hku.hk; † Equal contribution to this work 
 
 
Graphical Abstract 

2e-2H+

H2

MO

CO2

h+

TiO2 nanotube arrays
(TNTAs)

CdSe nanoparticles

CdSe/TNTAs

Saturated calomel
electrode (SCE)

Platinum sheet

 
A highly efficient CdSe/TiO2 nanotube arrays photoanode was explored via the electrodeposition with 

ion-exchange method for photoelectrocatalytic hydrogen evolution and simultaneous degradation of organic 

pollutant under visible light irradiation. 

 

Highlights: 

1. CdSe nanoparticles enhanced TiO2 nanotube arrays electrode was prepared by an electrodeposition with 

ion-exchange method. 

2. CdSe nanoparticles were strongly bonded on the pore walls of TiO2 nanotube arrays, with the formation 

of CdSe-TiO2 heterojunctions. 

3. Such CdSe/TiO2 nanotubes arrays, acting as photoanode, exhibited high efficiency for both generation of 

hydrogen and degradation of MO in photoelectrocatalysis reaction system under visible-light irradiation. 
 
 
ABSTRACT:  

CdSe nanoparticles enhanced TiO2 nanotube arrays electrodes (CdSe/TNTAs) were explored as the 

photoanode for driving the photoelectrocatalytic (PEC) generation of hydrogen and simultaneous 

degradation of organic pollutants in a PEC system. The evolution hydrogen and the simultaneous 

degradation of organic pollutants were performed in an electrolytic cell (three electrodes system) under 

visible-light (λ > 400 nm). Such CdSe/TiO2 based PEC system exhibited both high efficiency of hydrogen 
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