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A B S T R A C T

Efficiency of malachite green molecularly imprinted polymer (MGIP) as a selective adsorbent in
removal of malachite green (MG) from aqueous solutions was evaluated by using the batch
adsorption experiments. Adsorption kinetics and effects of various parameters such as solution
pH, adsorbent dose and initial MG concentration were investigated. Under optimized conditions
(adsorbent dose 20 mg, solution pH 7, contact time 5 min), equilibrium experimental data at 293,
303, and 313 K were represented by Freundlich and Langmuir isotherms and the thermodynamic
parameters such as �G�, �H�, and �S� were also calculated. Results briefly show that adsorption
of MG by MGIP obeys pseudo-second order lagergren kinetic model and Langmuir-1 isotherm.
The capacity of proposed sorbent was determined as 303.03, 285.71 and 416.66 mg g�1 at 293,
303 and 313 K, respectively.
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1. Introduction

Malachite green (MG), 4-[(4-dimethylaminophe-
nyl)-phenyl-methyl]-N,N-dimethyl-aniline, also called
aniline green, basic green 4, diamond green B, or vic-
toria green B, is a synthetic dye used in silk, wool, jute,
leather, cotton and paper industries [1]. Also it has tra-
ditionally been used to treat fungal infections on fish
eggs in aquaculture [2]. But according to the recent stu-
dies, MG can cause several health problems due to its
severe toxic properties [3]. It can be released to the
environment by effluents of the related industries, so
there is a vital need to design wastewater treatment
plants to remove it. MG is hardly biodegraded in the

environment [4], and its removal procedures such as
adsorption methods were widely investigated. Acti-
vated carbon and other carbon-based adsorbents are
the most reported ones [5–9], but various adsorbents
such as iron humate, oxihumolite, bagasse fly ash, ben-
tonite clay, anaerobic granular sludge, agricultural by-
products, chitosan bead, dead pine needles, aerobic
granules, rattan sawdust, oil palm trunk fibre, bottom
ash, de-oiled soya and cyclodextrin-based compounds
were reported too [10–23].

Molecular imprinting technique introduced in 1972
by Wulff and Sarhan [24] is an efficient method for
synthesis of receptor molecules with high molecular
recognition ability. In last decades, molecularly
imprinted polymers (MIPs) have been widely used as
recognition elements in chemical sensors [25–27] and�Corresponding author
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