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ABSTRACT

An agricultural waste, cheap and easily available rice husk is chemically modified with acid/
base and used as an adsorbent for the removal of methylene blue (MB) (one of the industrially
important dye) from aqueous media. The adsorption data were evaluated by Freundlich,
Langmuir and Dubinin–Radushkevich isotherm models. Langmuir model showed best fit to
the data indicating the formation of monolayer. The adsorption capacity (qm) of the chemi-
cally modified rice husk was found to be 93.5mg/g at a temperature of 298K which is higher
than that reported earlier in the literature which suggests that the treated rice husk can be
efficiently used for the removal of MB. The adsorption kinetics was investigated by pseudo-
first-, pseudo-second-order kinetic and intra-particle diffusion models. The qe value calculated
from pseudo-second-order kinetic model is in agreement with the experimental value with
higher correlation coefficient (0.9988). The non-linearity of intra-particle diffusion model is an
indication that more than one mechanism is involved in the adsorption process.
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1. Introduction

Dyes stuffs are widely used substances in indus-
tries including textile, pharmaceutical, food, leather,
pulp mills and paper [1–2]. There are more than
10,000 commercially available dyes with over 7� 105

tones of dyestuff produced annually across the world
[3]. The release of dyes can pollute the environment,
especially in the form of wastewater. Dyes and other
organic compounds form foam which cover the
surface of water and reduces oxygen diffusion

through the water surface [4]. These complex aromatic
structures of dyes make them more stable and diffi-
cult for biodegradation. Furthermore, the excess of
dyes can cause serious health-related issues while cer-
tain dyes are carcinogenic and mutagenic in nature
[5]. It is estimated that 10–15% dyes from only textile
industry is released with effluent while total textile
consumption is more than 107 kg per annum [6].
Methylene blue (MB) is also used in textile, printing,
leather and pulp mills and the effluents are released
in the lakes and rivers [7,8]. MB can cause eye injury
for both human and animals [8]. On inhalation it can
give rise to short period of rapid or difficult breathing
[9], ingestion through mouth produces burning
sensation and may cause nausea, vomiting, profuse
sweating, diarrhoea, gastritis, mental confusion and
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