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Efficient removal of deltamethrin from polluted aquatic media
by modified iron oxide magnetic nanoparticles

Bahareh Ghafari®, Elham Moniri®*, Homayon Ahmad Panahi¢,
Abdolreza Karbassi?, Shaban Najafpour®

59 (2017) 304-311
January

“Department of Environmental Science, Faculty of Environment and Energy, Science and Research Branch, Islamic Azad University,

Tehran, Iran, email: bahare.ghafari@gmail.com

"Department of Chemistry, Varamin (Pishva) Branch, Islamic Azad University, Tehran, Iran, Tel. +989125011003;

email: moniri30003000@yahoo.com

‘Department of Chemistry, Central Tehran Branch, Islamic Azad University, Tehran, Iran, email: h.ahmadpanahi@iauctb.ac.ir
‘Department of Environmental Engineering, Faculty of Environment, University of Tehran, Tehran, Iran, email: akarbasi@ut.ac.ir

*Department of Ecology, Caspian Sea Ecology Research Center (CSERC), Sari, Iran, email: najafpour_s@yahoo.com

Received 22 April 2016; Accepted 2 July 2016

ABSTRACT

In the present study, iron oxide magnetic nanoparticles were synthesized by co-precipitation method.
Iron oxide magnetic nanoparticles were modified with 3-mercaptopropyltrimethoxysilane and
grafted with 2-dimethylacrylamid, allylglycidylether and then coupled with 3-hydroxytyramine.
The characterization of nanoparticles was confirmed by Fourier Transform Infrared spectroscopy,
thermogravimetric analysis, elemental analysis, transmission electron microscopy, scanning elec-
tron microscope, and surface area determination. This was shortly followed by efficient removal of
deltamethrin pesticide in environmental water as a real sample, using a modified nanoadsorbent.
Optimum conditions for the removal of deltamethrin were obtained by examining important vari-
ables such as temperature, contact time, agitation speed and pH. The optimum condition for deltame-
thrin removal is obtained at 20°C with 200 rpm in pH 7 after 45 min. Different models of adsorption
isotherms such as Langmuir, Freundlich and Temkin were studied, and relevant constants were
determined and compared with previous studies. These studies showed that the Langmuir isotherm
model adjusted well to the adsorption data. The optimum adsorption capacity of deltamethrin was
27.5 mg/g. The nanoadsorbent can be reused for 13 cycles of sorption-desorption with only maxi-
mum 17% changes in reducing sorption capacity. The practicality of the procedure is its usefulness

in the removal of deltamethrin pesticide in agricultural wastewater with reasonable efficiency.
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