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A B S T R AC T

A batch system was applied to study the adsorption equilibrium and kinetics of chlorobenzene 
(CB) from aqueous solution by powdered activated carbon (PAC). Adsorption isotherm was 
determined at 25°C and the experimental data obtained were mathematically modeled with 
the Langmuir, Freundlich, Langmuir–Freundlich and Toth equations. Non-linear regression 
and Chi-square (χ2) analysis have been undertaken to determine the best isotherm and iso-
therm parameters. The Langmuir–Freundlich model yielded the best fi t to the experimental 
data. The infl uence of two experimental parameters, initial CB concentration and PAC dose, on 
the adsorption kinetics was evaluated. The kinetics data obtained were modeled by pseudo-
fi rst-order, pseudo-second-order, and Langmuir–Freundlich kinetic models, respectively. The 
rate constants of Langmuir–Freundlich kinetic model obtained by extended geometric method 
are independent of initial CB concentration and PAC dose. The results show that the adsorp-
tion amount and relative removal of CB at any time for any initial CB concentration and any 
PAC dose can be estimated directly with the rate constants by using the Langmuir–Freundlich 
kinetic model.
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1. Introduction

Halogenated aromatic compounds are important 
environmental pollutants in surface water. CB is among 
these compounds due to its widespread applications, 
such as paint removing formation, heat transfer media, 
engine cleaners, toilet block deodorants, dyestuffs, pesti-
cide, and pharmaceutical intermediates and mothproof-
ing agents [1,2]. The improper disposal together with the 
slow degradation and unpleasant taste and odor [3] led 

to its ubiquity in water environment and to the neces-
sity of fi nding effective remediation technologies for its 
removal. This is particularly true when surface water is 
utilized as drinking water for CB in surface water has 
a potential risk to human health. The Chinese drinking 
water quality standards set the maximum allowable 
concentration of CB at 0.3 mg l−1 (2.67 × 10−6 M). Some 
water treatment processes have been developed and put 
into practice to meet this limit.

As one of volatile organic compounds (VOCs), CB 
in water can be generally treated with air stripping 
and powdered activated carbon (PAC) adsorption. 




