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Abstract

Introduction: The presence of organic dyes, discharged by textile industries, in aqueous
environments can cause detrimental effects on aquatic life and subsequently human health.
Therefore, the decolorization of aquatic environments is mandatory to protect the environment. For
this reason, in the present study, nano-sized diatomite was immobilized within calcium alginate as a
nanocomposite adsorbent for removing organic azo dye (Direct blue 15) from aqueous solutions.
Methods: First of all, Iranian diatomite was grinded in a planetary ball mill equipped with tungsten
carbide cup for 20 h to achieve nanoparticles of the diatomite.For the immobilization of
nanostructured diatomite, a 2% sodium alginate solution was used. Scanning electron microscopy
(SEM), X-ray diffraction (XRD) and Fourier transform infra-red (FT-IR) spectroscopy were used to
characterize immobilized nano-diatomite. Fifty milliliter Erlenmeyer flasks were used as batch flow
mode experimental reactors. Working solutions were prepared by the dilution of stock solution (1
g/L) to desired concentrations. The effect of different operational parameters including contact time,
initial pH, adsorbent dosage and initial dye concentration along with kinetic and isotherm of the
adsorption were evaluated. After each experiment, the residual concentration of the dyes was
measured spectrophotometrically.

Results: As results, the adsorption of organic dye increased with increasing contact time and
adsorbent dosage, while increasing initial dye concentrations resulted in decreasing the adsorption.
The adsorption of DB-15 was favored at basic PH. The immobilization of diatomite led to
enhancing the adsorption of DB-15 compared to diatomite alone.According to the obtained
correlation coefficient, the adsorption of DB-15 obeyed pseudo-second order kinetic model and
Langmuir isotherm model. The maximum adsorption capacity of diatomite/alginate nanocomposite
for the adsorption of DB-15 were found about 33.22 mg/g.

Conclusion: The results of this study showed that the diatomite/alginate nanocomposite can be
used effectively for treating colored effluents containing azo dyes. Because of its high efficiency,
availability of diatomite mines in our country, it can be used as an economic adsorbent for the
decolorization of textile effluents.

Keywords: Organic azo dye,Adsorption,Nanocomposite, Isotherm, Kinetic



