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A B S T R AC T

In this paper, the preparation, characterization and dye adsorption properties of soy meal hull 
activated carbon (SMH-AC) were investigated. Physical characteristics of SMH-AC were stud-
ied using Fourier transform infrared (FTIR) and scanning electron microscopy (SEM). Two tex-
tile dyes, Acid Red 14 (AR14) and Acid Red 18 (AR18), were used as model compounds. The 
effects of operational parameter such as SMH-AC dosage, initial dye concentration, pH and salt 
on dye removal were evaluated. The isotherm of dye adsorption was studied. The data were 
evaluated for compliance with the Langmuir and Freundlich isotherm models. It was found 
that AR14 and AR18 followed with Langmuir isotherm. Based on the data of present investiga-
tion, one could conclude that the SMH-AC being an eco-friendly and low-cost adsorbent might 
be a suitable alternative to remove dyes from colored aqueous solutions.
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1. Introduction

Colored effl uent arises from the textile companies, dye 
manufacturing industries, pulp mills, tanneries, electro-
plating factories, food companies, etc. [1]. Dyes have com-
plex aromatic structures, which make them more stable to 
chemical and biological degradation [2]. Several methods 
such as adsorption [3–6], nanofi ltration [7], ozonation [8], 
and electrocoagulation [9] were used to remove dyes from 
wastewater. Among the wastewater treatment processes, 
adsorption has been found to be superior to other tech-
niques in terms of ease of operation, simplicity of design, 
initial cost and insensitivity of toxic substances [10].

Activated carbon is a dye adsorbent with great 
success because of its high dye removal capacity. The 

commercial available activated carbons are considered 
expensive because they are usually derived from wood 
or coal [2]. There is a need to prepare low cost and effec-
tive carbons that can be applied to remove dyes from 
aqueous phase. The availability and abundance of agri-
cultural waste materials make them good sources of raw 
materials to prepare the activated carbons [10]. Removal 
of dyes was studied by several agricultural waste acti-
vated carbons [1,2,11–22].

A literature review showed that dye removal using 
soy meal hull activated carbon (SMH-AC) was not eval-
uated in details. In this paper, the preparation, charac-
terization and dye adsorption properties of SMH-AC 
were studied. Two textile dyes (Acid Red 14 (AR14) and 
Acid Red 18 (AR18)) were used as model compounds. 
Physical characteristics of SMH-AC were investigated. 
The isotherm of dye adsorption was studied.




