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Abstract

The presence of toluene in industrial effluents is one of the most dangerous Received: 11 December 2022
environmental pollutants, which is considered one of the factors that destroy Accepted: 13 July 2023

the environment. There are several methods for removing toluene from aqueous Page Number: 7-19

solutions. One of the methods to remove toluene from aqueous solutions is
adsorption. In recent years, magnetic hydroxyapatite has been proposed as
an adsorbent for the separation of pollutants in aqueous solutions, due to its
magnetic separation properties and the possibility of reuse. In this research,
magnetic hydroxyapatite was synthesized using co-precipitation method and then
toluene adsorption was investigated using magnetic hydroxyapatite nanoparticles.
The structure and phase analysis of the synthesized nano-adsorbent were
investigated using scanning electron microscope (SEM) and X-ray diffraction
(XRD), respectively. An UV spectrophotometer was used to investigate the change
in toluene concentration, and a scanning electron microscope and X-ray Keywords:
diffraction spectroscopy were used to investigate the microstructure and chemical Nano Particle,
composition before and after toluene adsorption. In this research, with using

magnetic hydroxyapatite nanoparticles, the highest percentage of toluene removal MEGIENS IO,

and the highest adsorption capacity was 6.75% and 980 mg/g, respectively. Toluene_,
The results showed that the synthesized magnetic hydroxyapatite nanoparticles Adsorption,
have the ability to adsorb toluene from aqueous solutions and can be introduced Removal

as an adsorbent of this organic compound.
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Figure 1. FESEM images of magnetic hydroxyapatite powder, heat treated at 1100° C.
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Figure 2. X-ray diffraction pattern of magnetic hydroxyapatite nanoparticles synthesized by co-precipitation
method after heat treatment at 1100°C.
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Figure 3. The results of EDS-SEM analysis of magnetic nano hydroxyapatite powder (a) Image of powder particles,
(b) EDS and weight percentage of the elements present.
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Figure 4. The effect of the initial concentration of toluene on the adsorption capacity
(Absorbent amount 0.01 g, at a temperature of 20 °C, rpm=600).
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Figure 5. The effect of the initial concentration of toluene on the percentage of removal from the solution with 0.01 g of absorbent
(at 20 °C temperature, rpm=600, Absorbent amount 0.01 g).
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Figure 6. The effect of the amount of adsorbent on the absorption capacity of 200 mg/L solution (at 20°C, rpm=600).
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Figure 7. Effect of adsorbent amount on removal percentage from aqueous with 200 mg/L toluene (at 20°C, rpm=600).
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(a) image of the powder particles, (b) EDS and the weight percentage of the elements present.
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Table 1. Comparison of adsorption capacity of different adsorbents to remove toluene from aqueous solutions.

Reference

synthesis approach

adsorbent type Adsorption capacity
Activated carbon based on anthracite 640 mg/g
C-PDA 1456 mg/g
Activated carbon based on pine 476 mglg
wood
Cu-BTCZ@GO 838 mg/g
UiO-66-NH2 252 mg/g
Magnetic hydrf)xyapatlte 980 mg/g
nanoparticles

Activation with KOH followed 2]
by heat treatment
Activation with KOH by heat 23]
treatment
Activation with KOH by [24]
microwave heating
Mechanochemical synthesis [25]
Soluthermal method [26]
Co-sediment method present work
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Figure 9. Linear graphs of (a) Langier and (b) Freundlich adsorption models for toluene adsorption
on magnetic hydroxyapatite nanoparticles.
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