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A B S T R AC T

The ability of natural sugarcane bagasse in the removal of Basic Blue 3, Methylene Blue and 
Basic Yellow 11 in both single and binary system from aqueous solutions was studied. Impor-
tant parameters such as infl uent concentration, fl ow rate and sorbent dosage were investigated. 
Results revealed that the breakthroughs were infl uent concentration, fl ow rate and bed height 
dependent. Increase in infl uent concentration and fl ow rate resulted in faster breakthrough 
while increase in column height yielded longer service time. The sorption data were applied 
to the Thomas, Belter and Chu, and bed-depth service time (BDST) model. Theoretical break-
through curves generated using Chu model agreed closely with the experimental values for all 
the dye systems under studied. In the regeneration study, BB3 dye could be recovered almost 
quantitatively by eluting the column with 0.1 M HCl and the column could be used repeatedly 
for at least 3 cycles.

Keywords:  Sorption; Desorption; Column Regeneration; Column study; Sugarcane bagasse; 
B asic dyes

1. Introduction

Synthetic dyes have been widely used in every indus-
try to color their products. Total world colorant produc-
tion is estimated to be 800,000 tons per year, however at 
least 10% of the used dyestuff enters the environment 
through wastes [1,2]. This type of pollutant is aestheti-
cally unpleasant because it is highly visible even at low 
concentration [3]. Besides, dyes are generally diffi cult to 
degrade as they are relatively stable to light and oxidiz-
ing agents, and are resistant to aerobic digestion. Hence, 
the increasing discharge of dyes to the environment has 
caused great concern.

Adsorption with activated carbon is widely used to 
remove dyes in many industries due to its high adsorp-
tive capability. However, disadvantages such as pro-
hibitively expensive and problems with regeneration 
of the spent carbon has prompted the growing research 
interest in the development of low-cost sorbents from 
a large variety of biological, agricultural and industrial 
by-products.

Various non-conventional and low cost materials 
have been studied for the removal of dyes from aque-
ous solution. These include orange peel, rice husk, sug-
arcane bagasse, pineapple stem, spent tea leaves and 
wheat straw [4–11].

The sorption data obtained from batch studies are 
useful in providing information about the effectiveness 




