
*Corresponding author.

1944-3994 / 1944-3986 © 2017 Desalination Publications.  All rights reserved.

Desalination and Water Treatment
www.deswater.com

doi:10.5004/dwt.2017.20819

79 (2017) 282–290
June

Recognition of hydrazone-containing benzimidazole derivative towards bismuth 
(III) ion studied by UV–vis spectromentry and DFT calculations

Zhenning Yan*, Cuiying Xu, Shuangyan Zhang
College of Chemistry and Molecular Engineering, Zhengzhou University, Zhengzhou, Henan 450001, China, Tel. +86 13643710678, 
email: yanzzn@zzu.edu.cn (Z.N. Yan), 870269652@qq.com (C.Y. Xu), 1561706141@qq.com (S.Y. Zhang)

Received 23 September 2016; Accepted 12 April 2017

a b s t r a c t

A simple, selective and sensitive spectrophotometric method for the direct determination of trace 
amounts of Bi3+ in real samples was developed based on complexation reactions between Bi3+ and 
two benzyl-functionalized benzimidazolylidene ligands (L1 and L2). The important analytical 
parameters, such as pH, amounts of the regents, and their effects on  UV–vis absorption properties of 
the studied systems were investigated. Under the optimum conditions, the absorbance of the Bi3+-L 
complex obeys Beer’s law in Bi3+ concentration range of 0.21–6.48 μg·mL−1 with the limit of detection 
of 95.51 and 55.80 μg·mL−1 for Bi3+-L1 and Bi3+-L2, respectively. The proposed method was success-
fully applied to the determination of Bi3+ content in water samples and stomach medicine samples. 
DFT calculations showed that L2 has higher selectivity towards Bi3+ than L1.
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