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Faculty of Engineering, Department of Chemical Engineering, Inonu University, 44280 Malatya, Turkey
Tel. +90 422 3410010–4757; Fax: +90 422 3410046; email: cigdem.ozdemir@inonu.edu.tr

Received 6 October 2011; Accepted 12 February 2012

ABSTRACT

A column study was carried out using activated carbon fiber for the adsorption of tartrazine
from aqueous solution. The effect of flow rate and inlet tartrazine concentration on the
adsorption characteristics of the activated carbon fiber at 25˚C was investigated. Adams–
Bohart, Thomas, and Yoon-Nelson models each were applied to the experimental data to
predict the breakthrough curves, and determine the characteristics and parameters of the col-
umn’s usefulness for tartrazine adsorption. This study revealed that carbon fiber is suitable
for use as an effective adsorbent to remove tartrazine from solution.
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1. Introduction

Wastewater from textile, paper, pharmaceutical,
and certain other industries contains residual dyes,
especially azo dyes. It is well known that some azo
dyes and their degradation products, such as aro-
matic amine, are highly carcinogenic. The colored
wastewater released into the ecosystem is a dramatic
source of esthetic pollution, and a perturbation to
aquatic life. Tartrazine, an azo dye used as a food-
stuff additive [1,2] and in various human drugs, has
been reported as a possible cause of asthma, urticar-
ial, and angioedema [3,4]. It also has phototoxic
potential [5–7]. The estimated amounts of tartrazine
manufactured in 1996 were approximately 71.35 t in
Japan and 985.76 t in the USA [8]. The acceptable
daily intake by human beings is 0–7.5mg/kg body
weight [5].

Dye removal from wastewater can be brought
about using many techniques [9–11]. At present, the
most common treatment method for the effective
removal of dyestuffs from wastewater is adsorption.

Adsorption is gaining increasing attention due to
its simplicity of design, ease of processing, and
effective removal of toxic substances. Adsorption
process has been carried out using many different
adsorbents. Activated carbon is an effective means
for removing the toxic matter from a liquid. Acti-
vated carbon is a microporous adsorbent that can
be made from a variety of carbonaceous materials
[12,13]. It is a manufacturing by-product produced
during the carbonization and activation of fabrics
made from several polymeric materials such as
nylon, phenolic resin, cellulose, etc. [14]. The acti-
vated carbon is known as activated carbon fiber
(ACF) and is manufactured in two presentations as
cloth and felt.

Batch reactors are easy to use in laboratory stud-
ies, but less convenient for industrial applications. On
the other hand, fixed-bed columns are widely used in
various chemical industries because of their simple
operation [15]. Columns are an effective process for
cyclic adsorption/desorption as they make the best
use of the concentration difference, known to be a
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