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A B S T R AC T

The need of safe and economical methods for the elimination of hazardous dyes from con-
taminated waters has necessitated research interest towards the production of low-cost adsor-
bent. The present study aims to investigate the feasibility of rubber seed shell-based biosorbent 
for removal of crystal violet dye from aqueous solutions. The biosorbent was prepared using 
sulfuric acid treatment. Fourier transform infrared analysis showed that the main functional 
groups present on the surface of the biosorbent were aliphatic compounds. Batch adsorption 
studies were conducted to determine the eff ects of contact time, initial dye concentration and 
biosorbent dosage on the uptake of dye at 30 °C. The equilibrium data were analyzed by using 
Langmuir and Freundlich isotherm models. Equilibrium data fi tt ed well with the Langmuir 
model, yielding maximum monolayer adsorption capacity of 23.81 mg/g. The kinetic data were 
found to conform to pseudo-second-order kinetic model with good correlation. Rubber seed 
shell-based biosorbent was shown to be a promising low-cost material for adsorption of crystal 
violet dye from aqueous solutions.
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1. Introduction

Crystal violet is a triphenylmethane dye used as a 
biological stain or as dermatological agent. For many 
years it was used as oral medication for treatment of pin-
worms and other tropical diseases because of its great 
eff ect in controlling fungal growth under varying condi-
tions [1]. Crystal violet dye is carcinogenic and has been 
classifi ed as a recalcitrant molecule since it is poorly 
metabolized by microbes, is non-biodegradable, and can 

persist in a variety of environments. The dye is respon-
sible for causing moderate eye irritation, causing painful 
sensitization to light. It is highly toxic to mammalian cells 
and if absorbed in harmful amounts through the skin, it 
can cause skin irritation and digestive tract irritation. In 
extreme cases it may also lead to respiratory and kidney 
failures [2]. Techniques such as coagulation, chemical 
precipitation, membrane fi ltration, solvent extraction, 
reverse osmosis, photocatalytic degradation, sonochemi-
cal degradation, micellar enhanced ultrafi ltration, cat-
ion exchange membranes, electrochemical degradation, 
integrated chemical–biological degradation, integrated 




