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1- Introduction

The importance of water is undeniable. Water pollution caused by the discharge of colored pollutants is
a serious threat. On the other hand, due to the expansion of the industry, the entry of pollutants into water
resources has become very widespread, and for this reason, many researchers have conducted numerous
studies to remove pollution from waste water. One of the common colors in industries is methyl orange.
Therefore, the demand for effective adsorbents to remove methyl orange from wastewater has increased.
In this research, the ability of desert sands to remove methyl orange was investigated. Because this type
of sand is found abundantly in desert areas, it is possible to prepare the adsorbent without spending fossil
energy.

2- Materials and Methods

In this study, the effects of four parameters (contact time, pH, amount of adsorbent and initial
concentration of dye) on the removal of methyl orange in solution were tested, and isotherm and Kinetic
models of absorption were investigated. In order to perform experiments, methyl orange was dissolved
with distilled water for color stock solution, with different concentrations. Sand was collected as a raw
material and washed with distilled water, then placed in an oven and dried for 48 hours and passed through
a 125-micron sieve so that the absorbent particles are the same size. In order to investigate the effect of
pH of the solution, this step was tested with different pH. About the influence of time, the same solution
was prepared with the optimal pH of the previous step and the same conditions as the previous step of the
experiment. However, at this stage, investigations were done at different times from 1 to 30 minutes to
obtain the optimal time for color removal. This optimization path for the initial concentration of dye (5
to 65 mg per gram) and amount of absorbent (0.003 to 0.01 g) was done similarly to the previous steps.
Adsorption isotherms are useful quantitative tools to show the behavior of an adsorbent. In this study, the
adsorption isotherms of Langmuir, Freundlich, Temkin and Dubinin-Radoshkevich were investigated.
Kinetics describes the absorption rate, which in turn controls the absorption reaction time.

3- Results

The results showed that first, with increasing pH, the percentage of removal also increased, and the best
percentage was at pH=7, and then the removal rate decreased. Regarding the effect of absorbent time, it
led to the removal of 84.68% of methyl orange dye in the first 5 minutes, and in the next minutes, the
absorption process decreased, and this decrease is due to the saturation of the active sites. Also, dye
absorption is highly dependent on the concentration of the solution, and the absorption capacity has
increased from 18.1 to 23.3 mg/g with the increase in the concentration of methyl orange, and this is
because the absorption sites are reduced for absorption. The increase in the removal of dyes with the
amount of absorbent is due to the increase of adsorption sites, however, after some increase in the amount
of absorbent, the absorption capacity showed a decreasing trend with the increase of absorbent. In this
study, it was observed that the optimum amount of adsorbent for good removal occurred in the weight of
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0.006 grams of adsorbent and the amount of color removal was about 81.94%. The results of the
absorption isotherm investigation showed that the dye absorption data are more consistent with the
Langmuir isotherm and these results indicate the homogeneous nature of the sand surface. The pseudo-
second-order kinetic model has a high correlation coefficient, and the present study follows the pseudo-
second-order kinetic model.

4- Discussion & Conclusions

The present study showed that desert sand can be used as a suitable adsorbent to remove methyl orange
from aqueous solutions. Sand is easily available in large quantities and in optimal conditions, the highest
removal efficiency was achieved by the sand absorber, which was 81.84%, and the absorption process
follows the Langmuir isotherm. The adsorption kinetics is pseudo-second order, which shows that the
adsorption of methyl orange on sand can be controlled by the chemical adsorption process. The results of
the present research showed that sand adsorbent can be used as an inexpensive and environmentally
friendly adsorbent. Also, the possibility of water recycling should be provided.
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