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ABSTRACT

The milk thistle seeds were tested as a possible adsorbent for the removal of methylene blue
(MB) from aqueous solutions in the absence and presence of ultrasound. Batch adsorption
studies were conducted to study the effects of different parameters such as adsorbent dose,
initial dye concentration and ultrasonic power on MB dye adsorption. The simultaneous asso-
ciation of ultrasound and stirring leads to an intensification of the adsorption process. The
amount of MB dye adsorption with the assistance of ultrasound was improved with
the increase of adsorbate initial concentration and with the decrease of adsorbent dosage. The
acoustic power was an important factor for the enhancement of the removal of MB dye.
Adsorption isothermal data could be well simulated by Freundlich model, and then Langmuir
and Temkin models. Langmuir simulation showed that the monolayer adsorption capacities of
milk thistle seed were 44.25 and 181.49mgg�1 for the conventional method and for the com-
bined method, respectively. The combination of ultrasound and stirring for the adsorption
process was shown to be of interest for the treatment of wastewaters contaminated with MB.
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1. Introduction

Many industries often use synthetic dyes to colour
their products including textile dyeing and colouring
paper and wool. Over 7� 105 tons of these dyes are pro-
duced annually worldwide. It is estimated that 10–15%
of these chemical compounds are discharged into waste
streams by the textile industry. Some dyestuffs, among
them methylene blue (MB), are not strongly hazardous,
but an acute exposure could make them harmful to fish
and other aquatic organisms [1]. Furthermore, their
presence in aquatic systems, even at low concentra-

tions, is highly visible, reduces light penetration and
has a derogatory effect on photosynthesis [2]. There-
fore, decolourisation of dye-containing effluent is
becoming an obligation both environmentally and for
water re-use.

MB is selected as a model compound in order to
evaluate the capacity of adsorbents for the removal of
dye from its aqueous solutions. MB dye has wider
applications, which include coloring paper, temporary
hair colorant, dyeing cottons, wools and coating for
paper stock.

The removal of color from dye bearing effluents is
one of the major problems due to the difficulty in
treating such wastewaters by conventional treatment*Corresponding author.
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