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A B S T R AC T

Activated carbon derived from crofton weed (ACCW) was evaluated for its ability to remove 
phenol from an aqueous solution. The kinetics study, adsorption isotherm, pH effect, and ther-
modynamic study were examined in batch experiments. Adsorption data for phenol uptake 
by ACCW were analyzed according to Langmuir, Freundlich and Temkin adsorption models. 
Thermodynamic parameters for the adsorption system were determined at 293 K, 313 K and 
333 K (ΔH° = −22.92 kJ mol−1; ΔG° = −2.87 to −5.28 kJ mol−1 and ΔS° = −60.20 J/K·mol). ΔG° v alues 
obtained were negative, indicated that the adsorption of the phenol on the surface of ACCW 
was a spontaneous adsorption process. The kinetics process can be described by a pseudo-
second-order rate equation very well. These results show that the ACCW could be c onsidered 
as a potential adsorbent for phenol in aqueous solutions.
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1. Introduction

Phenols are generally considered among the most 
hazardous organic pollutants in wastewater and they 
are highly toxic even at low concentrations. In addition, 
the presence of phenol in natural waters can lead to the 
formation of other toxic substituted compounds dur-
ing disinfection and oxidation processes [1]. Excessive 
exposure to phenol may cause health effects on brain, 
digestive system, eyes, heart, kidney, liver, lungs, skin 
and it can cause genetic damage. Therefore, the removal 
of phenols in waste effl uents is of great environmental 
importance because they are widely used in industries 
such as paint, pesticide, coal conversion, polymeric 
resin, petroleum and petrochemicals industries [2]. 
The pretreatment methods such as chemical oxidation, 

ion exchange, solvent extraction and adsorption have 
been used for this pollution control [3,4]. Among all, 
the adsorption process has been effectively used for 
the removal of organic as well as inorganic compounds 
from wastewater because of its simplicity and safety [5].

A number of adsorbents such as titanium oxide, 
redmud, rubber seed coat, clay and natural zeolite, etc. 
have been used for phenol removal [2,6–9]. Adsorption 
by activated carbon (AC) is the best and most frequently 
used method, particularly in treating low concentrations 
of wastewater streams and in meeting stringent treat-
ment levels. However, the use of effective commercial 
activated carbons based on relatively expensive start-
ing materials is unjustifi ed for most pollution control 
applications. It is, therefore, very important to examine 
the feasibility of using cheaper raw materials to prepare 
activated carbon. Numerous successful attempts have 
been made to develop activated carbons from various 




