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A B S T R AC T

In this study, adsorption of methylene blue (MB) dye onto clean rice husks (CRH) and acid-
modifi ed CRH was investigated with respect to the contact time, MB concentrations, acid 
c oncentrations and acid types used in the acid modifi cation processes. The results indicate that 
the acid modifi cation process reduces the MB sorption effi ciency from 98% for CRH to 67% for 
NRH (nitric acid treated rice husk), 59% for HRH (hydrochloric acid treated rice husk) and 55% 
for SRH (sulfuric acid treated rice husk). In order to investigate the adsorption m echanisms, 
four kinetic models, i.e., pseudo-fi rst-order, pseudo-second-order, Elovich and intraparticle 
d iffusion models were fi t to the experimental results. The characteristic parameters and correla-
tion coeffi cients for each kinetic model were determined. The fi ts of the kinetic results from the 
kinetic equations were compared with the experimental data. The results indicate that the acid 
modifi cation process changes the MB adsorption mechanism. Langmuir, F reundlich, Temkin, 
Redlich-Peterson (RP), and Langmuir-Freundlich (LF) isotherm models were also employed to 
analyze the equilibrium data, and the correlations of the experimental data to the isotherms was 
examined. The LF isotherm was found to best represent the data for MB adsorption onto CRH. 
The separation factor revealed the favorable nature of the isotherm to the MB-CRH system.
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1. Introduction

Many industries, such as the cosmetics, leather, car-
pet, dye manufacturing and textile fi nishing industries, 
use dyes to color their products. They also consume a 
lot of clean water, which becomes colored wastewater, 
poured into the environment where trade wastewater 
measures are not in place [1,2]. The effl uents of these 
industries can cause local environmental problems by 
signifi cantly affecting photosynthetic activity in aquatic 
life because of the reduced light penetration. The effl uents 
may also be toxic to some forms of aquatic life because 
of the presence of metals, chlorides, etc., in them [3,4]. 
In addition, introducing dye compounds into the aquatic 

environment is aesthetically displeasing. Because of these 
negative impacts, there is a need to develop decolorization 
methods that are effective and suitable for industrial use. 
Currently, the major methods for dye and color removal 
involve microbial, physical and/or chemical processes, 
such as microbial degradation, chemical oxidation, and 
membrane separation process have been proposed from 
time to time [5–10]. However, all of the current methods 
suffer from one limitation or another, and none have 
been successful in removing color from wastewater com-
pletely. Adsorption is probably the simplest process for 
dye removal. Currently, activated carbon is believed to 
be the most effective adsorbent and is the most popular 




