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Synthesis of layered double hydroxide nanostructures for adsorption
of crystal violet dye from aqueous solutions
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Abstract: The presence of crystal violet dye in various industries wastewater causes
environmental pollution and various diseases in humans and other organisms.
Therefore, research about the elimination or destruction of this pollutant is necessary. In
present study, the efficiency of layer double hydroxides modified with sodium dodecy!
sulfate (LDH/SDS) as adsorbent was studied to remove this pollutant from wastewater.
After synthesis of the adsorbent, it was characterized with instrumental techniques such
as X-ray diffraction (XRD), Fourier transformation of infrared spectroscopy (FTIR),
and scanning electron microscopy (SEM). The effect of parameters such as pH, contact
time, and initial concentration was studied with experimental design. Langmuir,
Freundlich, and Tamkin's equations were estimated in order to find the best isotherm
model for absorption data. Experimental data were fitted with Pseudo-First-Order,
Pseudo-Second-Order, and interparticle diffusion kinetic models, and the best kinetic
model was presented. The validity of equation was confirmed with the results of
experimental design and their statistical analysis. Analysis of the data showed that the
adsorption of crystal violet on LDH/SDS follows Langmuir isotherm model and
Pseudo-Second-Order kinetic model.
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