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The adsorption characteristics of perchlorate on MIEX resin were investigated using batch experiments.
Effects of contact time, agitation speed, pH, coexisting anions and organic matter were determined. The
kinetics data indicated that the perchlorate adsorption process reached equilibrium within 30 min. In an
experimental pH of 4.0 to 9.0, perchlorate removal was above 98%. Major anions reduced perchlorate
adsorption in the order of S042~ >P0,43~ >C032~ >NO3~. However, humic acid had not obvious effect
on perchlorate removal. Langmuir, Freundlich, and Temkin isotherms were used to fit the perchlorate

g?r’:l"l‘;gf:t . adsorption equilibrium at 298 K. The results were shown that the adsorption equilibrium could be well
MIEX resin fitted by Freundlich isotherm. The pseudo first-order and second-order kinetics models were used to fit
Adsorption the kinetics process of perchlorate adsorption on MIEX resin. The results demonstrated the adsorption
Kinetics kinetics agreed with the pseudo second-order model, indicating that the adsorption of perchlorate on

MIEX was chemical sorption. The negative AG? values indicated that the adsorption of perchlorate on
MIEX resin was thermodynamically feasible and was a spontaneous process. The values of AH%and AS°
showed that the adsorption was an exothermic process in nature and the randomness degree at the
solid/liquid interface increases after adsorption.
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1. Introduction

Perchlorate is both a naturally occurring and man-made anion,
which is tetrahedrally coordinated with four oxygen atoms bonded
to a central chlorine atom (ClO4 ™). It has commercially been made
in the form of perchloric acid and salts such as ammonium, potas-
sium or sodium perchlorate. Perchlorate is used in the production
of matches, fireworks and explosives as well as rocket propellants
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and missile motors because of its high oxidizing power [1,2]. The
perchlorate anion is produced when the salts or acid of perchlorate
are dissolved in water. Some of this perchlorate has leached into
groundwater sources, particularly in Chinese regions [3].
Perchlorate is very stable and difficult to be degraded in envi-
ronment conditions. ClIO4~ has been shown to inhibit perchlorate
uptake by the thyroid gland [4]. The presence of perchlorate in
drinking water can cause thyroid ailments as well as other med-
ical problems [5]. Therefore, perchlorate removal from drinking
water sources is critically important to the public health. Several
perchlorate treatment technologies have been developed including
activated carbon adsorption [6,7], biological/chemical reduction
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