
�������� ��	
���
��

Photocatalytic activities of Fe-Cu/TiO2 on the mineralization of oxalic acid
and formic acid under visible light irradiation

Kraiwit Apiwong-ngarm, Paruchai Pongwan, Burapat Inceesungvorn,
Sukon Phanichphant, Khatcharin Wetchakun, Natda Wetchakun

PII: S0032-5910(14)00605-6
DOI: doi: 10.1016/j.powtec.2014.06.061
Reference: PTEC 10390

To appear in: Powder Technology

Received date: 27 January 2014
Revised date: 24 June 2014
Accepted date: 30 June 2014

Please cite this article as: Kraiwit Apiwong-ngarm, Paruchai Pongwan, Burapat In-
ceesungvorn, Sukon Phanichphant, Khatcharin Wetchakun, Natda Wetchakun, Photo-
catalytic activities of Fe-Cu/TiO2 on the mineralization of oxalic acid and formic acid un-
der visible light irradiation, Powder Technology (2014), doi: 10.1016/j.powtec.2014.06.061

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/10.1016/j.powtec.2014.06.061
http://dx.doi.org/10.1016/j.powtec.2014.06.061


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
1 

 

 

Photocatalytic activities of Fe-Cu/TiO2 on the mineralization of oxalic acid and formic acid 

under visible light irradiation  

Kraiwit Apiwong-ngarm,
a
 Paruchai Pongwan,

a
 Burapat Inceesungvorn,

b
 Sukon Phanichphant,

c
 

Khatcharin Wetchakun,
d
 Natda Wetchakun,

a,*
 

a
Department of Physics and Materials Science, Faculty of Science, Chiang Mai University, 

Chiang Mai 50200, Thailand 

b
Department of Chemistry, Faculty of Science, Chiang Mai University, Chiang Mai 50200, 

Thailand 

c
Materials Science Research Centre, Faculty of Science, Chiang Mai University, Chiang Mai 

50200, Thailand
.
 

d
Program of Physics, Faculty of Science, Ubon Ratchathani Rajabhat University, Ubon 

Ratchathani 34000, Thailand 

*Corresponding author: Tel.: +66 84 0459424; fax: +66 53 892270; 

E-mail address: natda_we@yahoo.com (N. Wetchakun) 

Abstract 

Pure TiO2 and (Fe,Cu)-codoped TiO2 nanoparticles with different nominal doping 

amounts of Fe and Cu in the range of 0.1-5.0 mol% were synthesized by the modified sol-gel 

method. The samples were characterized in order to obtain the correlation between 

physicochemical properties and photocatalytic properties by X-ray diffraction (XRD), scanning 

electron microscopy (SEM), transmission electron microscopy (TEM), Brunauer, Emmett and 

Teller (BET) specific surface area, UV-vis diffuse reflectance spectroscopy (UV-vis DRS), X-

ray photoelectron spectroscopy (XPS), zeta potential, and inductively coupled plasma (ICP) 

techniques. Photocatalytic activities of 0.1-5.0 mol% (Fe,Cu)-codoped TiO2 on the 

mineralization of oxalic acid and formic acid under visible light irradiation were studied and the 

results were compared to pure TiO2 and commercial TiO2 (Degussa P25). The results clearly 
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