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Abstract

In this study, the ability of magnesium oxide nanoparticles adsorbent to remove
malachite green dye from liquid solutions was investigated. The batch system was
used to determine the effective factors on adsorption. Also, the effect of various
parameters such as time, pH, adsorbent amount and initial dye concentration on the
adsorption was investigated. The time required for the removal of malachite green by
magnesium oxide nanoparticles was 30 minutes. The highest amount of adsorption
occurred at pH 7 to 10 ". Adsorption of Langmuir, Freundlich and Tempkin isotherms
was used to determine the adsorption amount. This method was described by the
Freundlich model and had the highest dye adsorption capacity on the adsorbent (35.53
mg / g). The second order kinetic model illustrates the adsorption process of malachite
green on magnesium oxide nanoparticles. Increasing absorption with increasing
temperature indicates that malachite green on magnesium oxide nanoparticles is
naturally endothermic. Thermodynamic parameters such as entropy, free energy and
enthalpy indicate that the process of dye adsorption of malachite green on magnesium
oxide nanoparticles is better at high temperatures. The percent removal of malachite
green was 100% magnesium oxide nanoparticle.

In the second part, the removal of sunset yellow dye by magnesium oxide
nanoparticles was investigated. The time taken to absorb was 80 minutes. The highest
amount of adsorption occurred at pH = 1. Adsorption of Langmuir, Freundlich and
Tempkin isotherms was used to determine the adsorption amount. The adsorption was
described by Freundlich and Langmuir method and the highest adsorption capacity
was obtained on magnesium oxide nanoparticles (24.164 mg / g). The second order
kinetic model showed a good adsorption process of Sunset yellow on magnesium
oxide nanoparticles. Increasing the rate of adsorption with decreasing temperature
indicates that Sunset yellow is exothermic on magnesium oxide nanoparticles.
Thermodynamic parameters such as enthalpy, free energy, and entropy variations
show that the absorption of sunset yellow dye onto magnesium oxide nanoparticles is
better at low temperatures. The removal rate of Sunset Yellow 74% was obtained on
magnesium oxide nanoparticles.

Key word: Magnesium Oxide Nanoparticle, Malachite Green, Sunset Yellow
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