
Desalination and Water Treatment 
www.deswater.com
1944-3994/1944-3986 © 2012 Desalination Publications. All rights reserved
doi: 10/5004/dwt.2012.1535

*Corresponding author.

40 (2012) 7–14
February

Ion exchange study of some new biphenol–thiourea–formaldehyde 
terpolymer resins

Manjusha M. Jadhaoa,*, Mukesh Thitea, L.J. Paliwalb, N.S. Bhaveb

aRaipur Institute of Teochnology, Chhatauna, Mandir Hasaud, Raipur – 492101, India
Tel. +91-712-2777820; email: jadhaomanjusha25@gmail.com
bDepartment of Chemistry, Nagpur University Campus, Nagpur – 440 010, India 

Received 24 September 2009; Accepted 19 July 2011

A B S T R AC T

Terpolymer resins, synthesized by reacting 2,2′-dihydroxybiphenyl with thiourea and formal-
dehyde in presence of HCl as catalyst, proved to be selective chelating ion-exchange resins for 
certain metal ions. Chelating ion-exchange properties of these terpolymer were studied for Fe3+, 
Cu2+, Ni2+, Co2+, Zn2+, Cd2+ and Pb2+ ions. A batch equilibrium method has been employed in the 
study of the selectivity of metal ion uptake involving the measurements of the distribution of a 
given metal ion between the polymer sample and a solution containing the metal ion. The study 
was carried out over a wide pH range and in media of various ionic strengths. The terpolymer 
showed higher selectivity for Fe3+, Cu2+ and Ni2+ ions than for Co2+, Zn2+, Cd2+ and Pb2+ ions.
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1. Introduction

Majority of industrial effl uents and wastewaters of 
chemical manufacturing, painting and coating, mining, 
extractive metallurgy, nuclear and other industries con-
tains heavy metals such as zinc, lead, iron etc. are haz-
ardous to the environment, aquatic ecosystem, human 
health [1]. Exposure to these toxic metals even at trace 
level is still a risk to human beings, thus, more strin-
gent environmental legislations have been established 
to restrict the maximum contaminant level (MCL) of 
heavy metals in waters [2]. Several known methods and 
processes are commonly used for removal of toxic met-
als from their real matrices. These are often performed 
by evaporation, liquid–liquid extraction, ion exchange, 
electrochemical treatment, redox reaction, reverse 
osmosis and others [3]. Considerable research has been 

carried out in developing cost-effective processes for the 
removal of heavy metal ions from aqueous solutions [4]. 
Ion exchange resin containing suitable chelating electron 
donor sites in the framework can be an ideal material 
due to their exceptionally high surface to bind a metal 
ion through chelation [5].

Various terpolymers with high thermal stability and 
metal binding chelation properties have been reported in 
literature. Terpolymers derived from phenol derivatives 
exhibits good chelating ion-exchange properties [6–8]. 
Rimawi et al. reported the chelation behaviour of the 
phenolic-formaldehyde polymers, poly(2,4-dihydroxy-
benzoic acid-3,5-dimethylene), poly(2-hydroxybenzoic 
acid-3,5-dimethylene) and poly(3-hydroxybenzoic acid-
4,6- dimethylene) towards the trivalent lanthanide metal 
ions [9]. Das has derived copolymer from thiosemicar-
bazone derivatives of phenolic compound [10]. Among 
these, polymers possessing sulphur and nitrogen donar 
atoms exhibits good thermal stability, chelating property




