
Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2017.21531

96 (2017) 97–103
November

Presented at the 9th International Conference on Challenges in Environmental Science & Engineering (CESE-2016), 6–10 November 2016, 
Kaohsiung, Taiwan, 2016.
1944-3994/1944-3986 © 2017 Desalination Publications. All rights reserved.

Study on triazophos adsorption behavior on the multi-walled 
carbon nanotubes

Lihong Xiaa,†,Lijun Luoa,†, Yangmei Lia, Tiantian Zhaoa, Wenrong Yangb, Colin J. Barrowb, 
Min Yanga,*, Hongbin Wanga,*
aSchool of Chemistry and Environment, Yunnan Minzu University, Kunming, Yunnan, 650500, China, Tel. +86 13629450212;  
emails: 325865775@qq.com, 826677468@qq.com (M. Yang), Tel. +86 13708440749; Fax: +86 0871 65910015;  
emails: wanghb2152@126.com, 595530820@qq.com (H.B. Wang), Tel. +86 14787817014; email: 1339953681@qq.com (L.H. Xia), 
Tel. +86 13629452541; email: 10501931@qq.com (L.J. Luo), Tel. +86 15812097787; email: 775667219@qq.com (Y.M. Li),  
Tel. +86 15887811298; email: 391914042@qq.com (T.T. Zhao)
bCentre for Chemistry and Biotechnology, School of Life and Environmental Sciences, Deakin University, Waurn Ponds,  
VIC 3216, Australia, Tel. +613 5227 2932; email: wenrong.yang@deakin.edu.au (W. Yang), Tel. +86 087165910017;  
email: colin.barrow@deakin.edu.au (C.J. Barrow)

Received 1 March 2017; Accepted 4 October 2017

a b s t r a c t
A commercial multi-walled carbon nanotube (MWCNT) was selected as an adsorbent to remove 
triazophos, which is a representative insecticide. The MWCNT was characterized by transmission 
electron microscopy, Fourier transform infrared spectroscopy and Raman spectroscopy. The effect of 
initial pH value, ionic strength and adsorbent dosage on the adsorption capacity of triazophos was 
optimized. The adsorption behaviors of triazophos on MWCNT including adsorption kinetics, iso-
therms and thermodynamics were investigated. The results demonstrated that the adsorption kinet-
ics belonged to the pseudo-second-order and the adsorption rate constant was up to 1.7586 g/min; 
correlation coefficient was above 0.997. The Freundlich model fits better than Langmuir model, and 
the maximum adsorption capacity was 42.02 mg/g. The adsorption of triazophos onto MWCNT was 
thermodynamically feasible and spontaneous.
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