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Kinetic and Thermodynamic Adsorption of Methylene Blue
by Modified Rice Husk
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Abstract

The rice husk treated by nitric acid was used as
adsorbent for removed methylene blue from solution
in batch adsorption system. The effects of amount of
adsorbent, initial methylene blue concentration and
temperature were investigated. The adsorption
isotherm, kinetics and thermodynamic data of
adsorption methylene blue were studied. It was
found that an increase initial concentration and

temperature of methylene blue boosted the
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adsorption capacity. The Langmuir and Freundlich
adsorption models were applied to describe that
methylene blue adsorption. The Freundlich isotherm
is better in describing the adsorption process. The
pseudo-first order and pseudo-second order were
employed to evaluate the kinetic model. It was found
that the adsorption behavior was fit with pseudo-
second order model rather than pseudo-first order
model. The initial rate of adsorption increased from
0.308 — 0.965 mg/g-min when initial concentration
of methylene blue increased from 20 to 100 mg/L,
respectively. The mechanism of methylene blue
adsorption of modified rice husk occurred in 2 steps.
The thermodynamics study revealed that changes in
enthalpy, enthropy and Gibbs free energy were
-23.322 kJ/mol, 67.585 J/mol-K and -44.856 kJ/mol,
respectively. The Gibbs free energy was negative

value, suggesting spontaneous of adsorption process.

Keywords: Adsorption, Methylene Blue, Modified
Rice Husk, Kinetic
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first Order 8% Pseudo-second Order 84UN13
Pscudo-first Order Laadlaasaunisi 9 [13]
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