[ Downloaded from jmums.mazums.ac.ir on 2025-08-27 ]

~

ORIGIIAL ARTICLE )

Efficiency of Iron Oxide Nanoparticles in Advanced Treatment of
Secondary Effluent of Municipal Wastewater Treatment Plant

Mostafa Gharloghil,
Ahmadreza Yazdanbakhsh?,
Akbar Eslami?,
Ehsan Aghayani3

1 MSc in Environmental Engineering, School of Public Health, Shahid Beheshti University of Medical Sciences, Tehran, Iran

2 professor, Department of Environmental Health Engineering, School of Public Health, Shahid Beheshti University of Medical
Sciences, Tehran, Iran

3 PhD Student in Environmental Health Engineering, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran

(Received August 19, 2015 Accepted January 3, 2015)

Abstract

Background and purpose: Municipal wastewater treatment plant effluents are amongst the
main available water sources. Reuse of these effluents requires further standards beyond secondary
standards. Therefore, removal of organic pollutants and some compounds such as nitrate and phosphate
from effluents should be done at a greater extent. In this study, removal of these compounds from
secondary effluent was examined using an absorbent of iron oxide nanoparticles (MNPs Fez0s).

Materials and methods: The research was carried out using actual effluent of urban wastewater
treatment plant in laboratory scale. The iron oxide nanoparticles (MNPs Fe3O4) was used for removal of
target pollutants by investigating different parameters such as pH, initial concentration, contact time, and
adsorbent dosage using optimization of one factor at a time. Afterwards, the optimum condition was
determined by adsorption and kinetic isotherms.

Results: The average BODs, COD, nitrogen, and phosphorus in wastewater treatment plant
effluent were found to be 25, 43, 63 and 8.6 mg /L, respectively. The optimum conditions for adsorption
of these pollutants by FesO4sMNPs were obtained at pH 3, 15 min contact time and absorbent dosage of 1
g/l. Removal of POs*, NO3, BODs and COD in the optimum condition was obtained to be 54, 11.5, 56,
and 75%, respectively, and the maximum adsorption capacities for target pollutants were 4.7, 1.6, 14, and
32 mg/g. The results showed the adsorption by FesO4 followed the Freundlich model and pseudo first-
order kinetic for COD and PO,* and pseudo second-order kinetic for BODs and NO; removal.

Conclusion: Iron oxide nanoparticles (MNPs Fes04) is suitable for removal of some pollutants
(COD, BODs and POs*) from the secondary effluent, but this absorbent is not effective for nitrate

removal.
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