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Removal of textile dyes from aqueous solutions with eco-friendly biosorbent
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A B S T R AC T

Inexpensive and eco-friendly biosorbent wheat bran has been successfully utilized for the 
removal of textile dyes from aqueous solutions. Remazol Red F3B (Reactive red 180) was initially 
used as a model textile dye. The effects of contact time, pH, initial dye concentration, biosorbent 
dose and temperature were investigated. The optimum biosorption conditions were found as 
following: contact time 4 h, initial pH 2.0, initial dye concentration 200 mg/l, biosorbent dose 
0.25 g and temperature 20°C. The results indicate that acidic pH supported the biosorption of 
dyes on the wheat bran. The biosorption capacity was 39.42 mg/g for this dye. Using optimum 
biosorption conditions, fi ve other dye types with reactive, direct and acidic structures were also 
investigated for biosorption capacity. The Langmuir and Freundlich models were evaluated 
using the experimental data and the experimental results showed that the Langmuir equation 
fi t better than the Freundlich equation. Different thermodynamic parameters i.e., changes in 
standard free energy, enthalpy and entropy have also been evaluated and it has been found that 
the reaction was spontaneous and exothermic in nature. Finally, the effect of biosorbent surface 
was analyzed by scanning electron microscope (SEM). SEM images showed reasonable agree-
ment with adsorption measurements.
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1. Introduction

There are more than ten thousand type of commer-
cially available dyes with over seven hundred tons of 
dyestuff produced annually worldwide and used exten-
sively in textile, dyeing and printing industries [1–3]. It 
is estimated that about 10–15% of the dyes were lost in 
industrial effl uents [4].

Textile dye wastewater is well known to contain 
strong color, high pH, presenting large amount of sus-
pended solids, COD and low bio-degradable chemi-
cals especially the effl uent from the dyeing stages of 
the dyeing and fi nishing processes [5]. The removal 
of dye color is therefore a challenge to both the textile 

industry and the wastewater-treatment facilities. Apart 
from being aesthetically displeasing, they are toxic to 
some aquatic organisms and are of serious health risk 
to human beings. Therefore, these synthetic dyes cause 
considerable environmental pollution. They bring 
greater public concern and present legislation prob-
lems. A very small amount of dye in water (10–50 mg/l) 
is highly visible and reduces light penetration, gas solu-
bility in water systems thus causing a negative effect on 
photosynthesis [6,7].

Recently, dye removal became a research area of 
increasing interest, as government legislation concern-
ing the release of contaminated effl uent has become 
more stringent. Physical and chemical methods such as 
biological oxidation, adsorption, foam fl otation, elec-
trolysis, coagulation-fl occulation, ozonation, oxidation, 




