
Desalination and Water Treatment
www.deswater.com
1944-3994/1944-3986 © 2011 Desalination Publications. All rights reserved
doi: 10/5004/dwt.2011.2157

*Corresponding author.

28 (2011) 183–188
April

Composite sorbent for attrition minimization

Sangita Pal*, P.K. Tewari
Desalination Division, Bhabha Atomic Research Centre, Trombay, Mumbai 85, India
Email: sangpal@barc.gov.in

Received 6 July 2010; Accepted 20 February 2011

A B S T R AC T

Attrition is erosion by friction, i.e., wearing down of particles by friction due to water. Pow-
dery materials such as titanium dioxide (TiO2), a well known sorbent, suffers from attrition 
loss during metal ion recovery, mainly during regeneration of TiO2 for reuse. To minimize the 
inorganic sorbent (TiO2) loss, inorganic–organic composite (hybrid) sorbent was prepared 
from a radical initiated solution polymerization of acrylamide and freshly prepared titanium 
dioxide. Uranium uptake has been compared with titanium dioxide (freshly prepared), 
TiO2–polymer composite and virgin polymer. The potential of this composite sorbents for the 
uranium recovery was ascertained.
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1. Introduction

During sorption, TiO2 attrition creates [1,2] several 
problems. It forms (i) very fi ne particles that lower the 
quality of treated water, (ii) introduce a new titanium 
based contamination [11], (iii) that further increase num-
ber of unit steps to purify and (iv) decreasing the cost 
effectiveness of the process. Attrition changes (v) the 
shape of the beads, (vi) causing an increase in pressure
drop [12,13] across the bed of the resin [3–10] and 
(vii) deteriorate column properties. Softer beads with 
low degree of cross-linking are more susceptible to attri-
tion but smoothen the access of active sorbent, whereas 
high cross-linking introduce degradation stability but 
may increase brittleness of the resin. Therefore, an opti-
mization in resistivity towards osmotic shock by balanc-
ing structural features preferably in column operation 
is essential for attrition resistivity. Inorganic poten-
tial sorbents, especially titanium dioxide [14,15], zinc 
oxides, etc. are well known for their use in removal and 

recovery of metal ions from contaminated substances, 
but suffer from limitations of sorption rate and insuffi -
cient mechanical stability compared to modern organic 
polymeric sorbents. Our purpose is to improve the 
re-usability of inorganic sorbent by reducing attri-
tion loss. One method to approach such problem is by 
enveloping core oxide with polymer matrix in a core–
shell structure. Many papers reported the use of freshly 
prepared titanium dioxide for its very high selectivity. 
Enveloped hydrophilic polymer appends the property 
of (i) rapid loading kinetics (in order to minimize con-
tact time and to achieve maximum uptake), (ii) higher 
reusability, (iii) low cost (due to inexpensive polymer 
and insignifi cant loss of sorbent), and (iv) rapid elution 
kinetics ensures process effi ciency.

In this study, preparation methodology [4,16–18] of 
polymeric coating and its potentiality w.r.t. attrition loss 
has been discussed. However, recovery of spiked ura-
nium from seawater has been carried out in both batch 
and column condition to realize the importance of neg-
ligible attrition loss for uranium uptake of the sorbents 
from the brine.


