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ABSTRACT

Rattan-activated carbon was evaluated for color reduction and chemical oxygen demand
(COD) of a cotton textile mill wastewater in a fixed-bed adsorption column. The maximum
adsorption capacities of color and COD were 100.15 Pt/Co and 73.23mg/L, respectively, at
10mL/min flow rate and 80mm bed height. Kinetic models, Adams–Bohart, Thomas and
Yoon–Nelson were applied to experimental data to predict the breakthrough curves using
linear regression. The Thomas and Yoon–Nelson models were found suitable for the descrip-
tion of the breakthrough curve while the Adams–Bohart model was only used to predict the
initial part of the dynamic process. The results of this study indicated the applicability of
fixed-bed column for reduction of color and COD from textile mill wastewater.
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1. Introduction

Wastewater discharged by industrial activities is
often contaminated by a variety of toxic or other
harmful substances which have negative effects on the
water environment [1]. For example, the cotton textile
that processes wastewater generated by the different
production steps (i.e. sizing of fibers, scouring, desiz-
ing, bleaching, washing, mercerization, dyeing, and
finishing) has high pH, temperature, detergents, oil,
suspended and dissolved solids, toxic and non-biode-
gradable matter, color, chemical oxygen demand
(COD), and alkalinity [2,3]. Biological treatment

process is generally efficient in biological oxygen
demand (BOD) and suspended solids removal; how-
ever, it is considered unsatisfactory because of the low
biodegradability and low reaction rate of treatment
[4]. With different types of activated sludge treatment
methods, the following removals (90% of BOD, 40–
50% of COD and 10–30% of color) are normally
achieved [5–7].

Adsorption onto activated carbon has been found
to be superior for wastewater treatment compared to
other physical and chemical techniques such as floccu-
lation, coagulation, precipitation, and ozonation as
they possess inherent limitations such as high cost,
formation of hazardous by-products, and intensive
energy requirements [8]. However, commercially*Corresponding author.
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