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A B S T R AC T

A waste material with practically no cost, durian peel (DP) was studied for its ability to remove 
Basic blue 3 (BB3) from aqueous solutions. Batch kinetic studies were carried out to study the 
adsorption characteristics under various experimental conditions. The optimum pH for the dye 
removal occurred in the pH range of 3–10. Adsorption was found to be concentration depen-
dent. The kinetics of dye adsorption fi tted a pseudo-second order rate expression. Both Lang-
muir and Freundlich models appeared to provide reasonable fi ttings for the adsorption data of 
BB3 on DP. Application of Langmuir isotherm indicated that under the experimental condition 
of room temperature (25 ± 2°C) with natural pH of the dye solution and shaken at 150 rpm, the 
maximum adsorption capacity of DP for BB3 was 49.50 mg g−1. The percentage uptake of BB3 
increased with the increase in temperature. Adsorption of BB3 was found to be endothermic 
and various thermodynamic parameters were evaluated using van’t Hoff plot.
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1. Introduction

The discharge of dyes into aquatic ecosystems has 
become a matter of concern over the last few decades. 
At present there are more than 100,000 commercial dyes 
with a rough estimated production of 7 × 105 tons per 
year [1]. The extensive usage of dyes in many industries 
to color their products resulted in a huge amount of col-
ored waste and this is worrying for both toxicology and 
esthetical reasons. Therefore, the removal of dyes from 
wastewater has become environmentally important 
not only for their high chemical and biological oxygen 

demand and suspended solids but also for their per-
turbing effect in photosynthetic activity in aquatic life 
due to reduced light penetration. Some researchers have 
also determined that some dyes, dye precursors and 
their biotransformation products are toxic, mutagenic 
and carcinogenic in nature [2]. For example, basic dyes, 
which are predominantly used in colouring acrylic fi ber 
are generally more toxic than other classes of dyes [3]. 
Thus, the removal of basic dyes (such as BB3 in this 
study) from the environmental is worthwhile noting.

The range of conventional methods for dye removal 
includes advanced oxidation process, membrane sepa-
ration, ion-exchange, photodegradation and carbon 
adsorption. However, treating coloured wastewater by 




