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Abstract: Adsorption of textile dyes onto rice husk based adsorbents from aqueous solutions was
studied to enable comparison with alternative commonly available absorbents. Batch experiments
were conducted to determine the effect of method of treatment of rice husk on adsorption. Untreated
and treated rice husk were tested for adsorption of Basic Green 4 and Acid Blue 80. The maximum
adsorption was observed at solution pH values above 6 for Basic Green 4 and below 3 for Acid blue
80. Raw rice husk (RRH), base treated rice husk (BRH) and thermally treated rice husk (TRH) were
superior to other adsorbents tested. Fixed bed column studies were conducted for RRH, BRH and
TRH and breakthrough curves were obtained. Bed capacity, breakthrough time, length of the unused
bed and time required for full bed exhaustion under ideal condition were calculated from
breakthrough curves. Bed capacities for Basic Green 4 and Acid Blue 80 for thermally treated rice husk
were 45 and 30 m g/ g respectively. Experimental data obtained from unsteady state fixed bed column
studies were used for scale-up calculations and for determination of industrial scale fixed bed
adsorber dimensions.
Tests on real textile waste water consisting of a mixture of dyes showed that Biological Oxygen
Demand (BOD) and Chemical Oxygen Demand (COD) levels can be reduced to 210 and 30
respectively using thermally treated rice husk.

for dyes, heavy metals and other organic
matter. The utilization of agricultural waste
materials is increasingly becoming a vital
concern because these wastes represent as
unused resources and in many cases present
serious disposal problems.

1. Introduction
Textile,
paper
and
dyeing
industries
continuously release dyes into water sources.
Colour in water streams causes aesthetic and
real hazard to the environment. The aesthetic
value considers
the
discolorisation of
recreational streams and waterways. The real
hazard caused by colour in water is dye
toxicity and the ability of the colouring agents
to interfere with the transmission of light
through water, thus hindering photosynthesis
in aquatic plants. Removal techniques for dyes
include coagulation, ozonation, membrane
processes and adsorption [1, 2], Among these,
the adsorption process gives the best results as
it can be used to remove different types of
colouring materials. Further, adsorption is an
efficient method for the removal of tracer
components from water. Activated carbonproduced by carbonizing organic materials-is
the most widely used adsorbent. However,
the high cost of the activation process limits its
use in wastewater treatment. Over the last few
years, number of investigations have been
conducted to test the low cost adsorbents for
wastewater treatment. Rice husk [3,4], coir pith
[ 5 ], tea and coffee waste [6,7], saw dust [8],
and many other waste bio mass [9-13] have
been tested for their adsorption characteristics
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Rice husk (RH) is the waste material produced
during rice processing. Approximately 20 kg
of rice husk is produced when processing 100
kg of paddy. Sri Lanka has a potential of rice
husk production of 830,000 M T/yr. Plant
residuals such as rice husk are cellulose
materials and have the potential to be
converted into adsorbent. This conversion
could contribute to reduce the volume of
waste, while producing an adsorbent with a
lower
cost.
Several
researchers
have
investigated on dye removal using rice husk
based adsorbents [3]. However, the work is
limited to batch experiments and synthetic dye
solutions. This work investigates the potential
of rice husk based adsorbents for removal of
colour in textile effluents in fixed bed columns.
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