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ABSTRACT

Sorption characteristics of three Lagenaria vulgaris-based biosorbents: raw biomass (rLVB),
acid–base-activated biomass (aLVB) and sulfuric acid-treated biomass (ccLVB), were com-
pared as a function of contact time, initial methylene blue concentration, and initial pH, in
order to evaluate the effect of chemical modifications. The adsorption studies of raw and
chemically modified L. vulgaris biomass were compared in batch mode. The Fourier trans-
form Infrared spectroscopy (FTIR) results of biosorbents’ characterization showed presence
of different functional groups which can be responsible for sorption of MB from aqueous
solutions. Moreover, FTIR analysis reveals that acid–base activation of raw biomaterial
resulted in hydrolysis of esters providing more reactive sites (–COO�), while sulfuric acid-
treatment method introduced new functional groups such as –SO3

�. Surface functional
groups containing oxygen, such as carboxylic, lactonic, and phenolic, are quantified using
the Boehm’s method. The kinetics of MB biosorption were found to follow a pseudo-second-
order kinetics in all cases, while experimental equilibrium data were fitted to Freundlich,
Langmuir, and Dubinin–Radushkevich isotherms by linear regression method. Langmuir
model provides the best fitting. The MB biosorption capacity and uptake kinetics are greatly
improved by chemical modification of the biomass. Effectiveness of examined biosorbents in
MB removal from aqueous solutions can be put in the following order: rLVB< aLVB< ccLVB.
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1. Introduction

Environmental contamination and deterioration of
ecosystems are a major concern being faced by the
modern society. Due to the rapid technological devel-
opment, a large amount of industrial, agricultural,

and domestic wastes are discharged in the environ-
ment. Usually, these discharges are directed to the
nearest water recipient such as rivers, lakes, and seas.
In accordance with this, the increasing need for clean
drinking water, as well as strict requirements regard-
ing the quality of waste waters, led to the develop-
ment of new low-cost materials and corresponding
alternative technologies for water purification. One of*Corresponding author.
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