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ABSTRACT

In the present study, Saccharum bengalense (SB), a potential biosorbent, was investigated for
the removal of toxic Congo red (CR) dye. The effect of various operating variables, viz.
adsorbent dosage, pH, contact time, and temperature on the removal of dye has been stud-
ied. Almost 94% removal of dye is possible after 50min at pH 2.0 under batch test condi-
tions. It was found that a pseudo-second-order mechanism was predominant and the overall
rate of the dye adsorption process appears to be controlled by more than one step. The intra-
particle diffusion model was applied to investigate the rate determining step. Langmuir, Fre-
undlich, and Dubinin–Radushkevich adsorption isotherm models were applied to describe
the biosorption isotherm. The biosorption data were better represented by the Langmuir
model and the biosorption capacity (qmax) of SB for CR was achieved at 125mg/g. Thermo-
dynamic parameters such as standard free energy change (DG˚), standard enthalpy change
(DH˚), and standard entropy change (DS˚) were calculated and revealed the spontaneous,
endothermic, and feasible nature of the adsorption process. Biomass derived from the pulp
of SB was evaluated as an effective biosorbent for removal of CR dye.
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1. Introduction

Dyes are important water pollutants which are
generally present in the effluents of textile, paper, and
dye manufacturing industries. The colored dye efflu-
ents are generally considered to be highly toxic to the
aquatic system. Some dyes are reported to cause skin

irritation, dermatitis, allergy, and cancer in humans
[1,2]. Thus, the elimination of dyes from effluents
before mixing with unpolluted natural water bodies is
important. Congo red (CR) dye, commonly used in
silk clothing manufacture, is difficult to dispose off in
an environmentally benevolent way. The dye is
known to metabolize to benzidine, a known human
carcinogen. Exposure to the dye has been known to
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