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A B S T R AC T

In this study, adsorption of Astrazon Blue FGRL on sepiolite (meerschaum) from aqueous solu-
tion was investigated using different parameters like initial dye concentration, temperature, 
contact time and solution pH. The obtained results were then compared for all the parameters. 
At the end of batch adsorption studies, the equilibrium time, optimum pH and temperature 
were 90 min, 7 pH and 293 K, respectively. Adsorption isotherm of Astrazon Blue FGRL on sepi-
olite (meerschaum) was determined and correlated with common isotherm equations such as 
Langmuir and Freundlich models. The Freundlich model (r2 > 0.98) appeared to fi t the isotherm 
data better than the Langmuir model (r2 < 0.92). The kinetic data for sepiolite (meerschaum) 
supported the pseudo-second-order model (r2 > 0.99), through the fi rst order kinetic model did 
not adequately fi t the experiment values (r2 < 0.99). SEM, XRD and FT-IR spectrum analyses 
were carried out. The obtained results showed that Sepiolite (meerschaum) can be an alterna-
tive low-cost adsorbent for removing dye from wastewater.
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1. Introduction

Organic dyes are used in many industries such as food, 
paper, carpet, rubber, plastics, cosmetics, and textile in 
order to color their products [1–4]. They can be classifi ed 
as anionic (direct, acid, and reactive dyes), cationic (basic 
dyes) and non-ionic (disperse dyes) [1]. The discharge 
of colored wastewater from these industries into natural 
streams causes many signifi cant problems like increasing 
the toxicity and COD (chemical oxygen demand) of the 
effl uent and reducing the light penetration, which has 
a derogatory effect on photosynthetic phenomenon. In 
addition, stringent color consent standards are enforced 
by regulatory bodies to reduce the quantity of color in 
effl uent and receiving water courses [5].

Dyeing effl uents are very diffi cult to treat due to 
their resistance to biodegradability, stability to light, heat 
and oxidizing agents [6–8]. In general, the treatment of 
dye-containing effl uents is undertaken by adsorption, 
oxidation–ozonation, biological processes, coagulation–
fl occulation and membrane processes [9].

The adsorption process provides an attractive alter-
native treatment, especially if the adsorbent is inex-
pensive and readily available because of its low cost, 
simplicity of design, high effi ciency, ease of operation, 
biodegradability, and ability to entrap dyes in a concen-
trated form [1,6,10]. Activated carbon is the most popu-
lar adsorbent for the adsorption process since it has a 
high surface area that increases the adsorption capac-
ity, but due to its diffi cult and expensive regeneration, 
an alternative low-cost and easily available adsorbent 
is still needed. [1,5,11]. Natural clays for dye removal 




