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A B S T R AC T

In this study the adsorption of basic blue 3 (BB3) from aqueous solution onto activated carbon 
fi ber (ACF) derived from Kenaf have been investigated. The adsorption studies include both 
equilibrium and kinetics. Langmuir, Freundlich and Temkin isotherm models were used to 
illustrate the experimental Equilibrium data and their constants. Obtained results revealed that 
equilibrium data fi tted reasonably to the Langmuir isotherm model. According to Langmuir 
model, adsorption of BB3 on ACF was monolayer and the maximum adsorption capacity was 
666.67 mg/g. The kinetic of adsorption was evaluated by pseudo-fi rst-order, pseudo-second-
order and intraparticle diffusion kinetic models. Results of Kinetic studies showed that the 
adsorption process follows the pseudo-second-order model. According to pseudo-second-
order model the rate limiting step may be chemisorptions.
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1. Introduction

Dyes have been extensively used in many industries, 
such as textile, paper, leather, wood and ink. Consider-
ing its high consumption volume, Dyes discharge into 
the environment is worrying for both toxicological and 
aesthetical reasons so it is necessary to fi nd appropriate 
dye removal techniques [1].

Among several chemical and physical methods, the 
adsorption onto activated carbons (ACs) has been found 
to be one of the effective methods to removal of dyes 
from aqueous solutions. ACs are capable for effi cient 
adsorption of a broad range of pollutants and design of 
adsorption systems is simple [2].

Activated carbons are frequently used in granular and 
powdered form to remove synthetic organic chemicals 
from contaminated water. However, activated carbon fi bers 
(ACF) and activated carbon cloth (ACC) have recently 

attracted attention as better adsorbents than granular acti-
vated carbon in liquid phase applications, since they usu-
ally present much higher adsorption rate and capacity [3].

Preparation of ACs is generally classifi ed as physi-
cal and chemical activation methods. In general, physical 
activation using oxidizing gases such as CO2 and steam 
was found to signifi cantly develop pores in a wide range 
of diameters. Chemical activation with oxidizing chemi-
cals such as KOH, or H3PO4, on the other hand, is used 
to form micropores which are expected to effectively 
produce surface functional groups [4]. Thus, a combined 
physicochemical activation process is a potential tech-
nique in preparing ACs for the removal of dyes from 
aqueous solutions.

The purpose of this work was investigation of the pos-
sibility of physicochemically prepared ACF as an adsor-
bent with high surface area for the removal of Basic blue 3 
(BB3) from aqueous solution. The equilibrium and kinetic 
model of adsorption process were p rocessed to under-
stand the ability of the prepared ACF for BB3 removal.
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