¢| Desalination and Water Treatment ;331(2017) 144-158
u
www.deswater.com Y

0 do0i:10.5004/dwt.2017.21066

Modeling mercury (II) removal at ultra-low levels from aqueous solution using
graphene oxide functionalized with magnetic nanoparticles: optimization,
kinetics, and isotherm studies

Mohammad Khazaei**, Simin Nasseri®**, Mohammad Reza Ganjali*¢, Mehdi Khoobi’,
Ramin Nabizadeh®, Amir Hossein Mahvi"8, Elham Gholibegloo", Shahrokh Nazmara®

“Research Center for Environmental Pollutants, Qom University of Medical Sciences, Qom, Iran, email: khazaei57 @gmail.com (M. Khazaei)
"Department of Environmental Health Engineering, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran,
P.O.Box.: 14155-6446, Tel. +98 2188954914, Fax +98 2188950188, email: maroshani35@gmail.com (S. Nasseri),
rnabizadeh@tums.ac.ir (R. Nabizadeh), ahmahvi@yahoo.com (A.H. Mahvi), snazmara@gmail.com (S. Nazmara)

“Center for Water Quality Research, Institute for Environmental Research, Tehran University of Medical Sciences, Tehran, Iran
Center of Excellence in Electrochemistry, Faculty of Chemistry, University of Tehran, Tehran, Iran,

email: ganjali@khayam.ut.ac.ir (M.R. Ganjali)

*Biosensor Research Center, Endocrinology & Metabolism Molecular-Cellular Sciences Institute, Tehran University of Medical
Sciences, Tehran, Iran

fFaculty of Pharmacy and Pharmaceutical Sciences Research Center, Tehran University of Medical Sciences, Tehran, Iran,

email: mehdi.khoobi@gmail.com (M. Khoobi)

Center for Solid Waste Research, Institute for Environmental Research, Tehran University of Medical Sciences, Tehran, Iran
"Department of Organic Chemistry, University of Zanjan, Zanjan, Iran, email: elhamgholibegloo@yahoo.com (E. Gholibegloo)

Received 27 August 2016; Accepted 21 June 2017

ABSTRACT

Magnetic graphene oxide (Fe,O,@SiO,-GO) nanocomposite was fabricated through a facile process and
its application was found to be an excellent adsorbent for capturing low concentrations of mercury (II)
from water. The effects of four independent factors, including nanocomposite dosage, contact time, pH,
and initial mercury ion concentration on the mercury (II) removal were studied, and the process was
optimized using response surface methodology (RSM). The optimum values of the variables adsorbent
dosage, contact time, pH, and mercury (II) initial concentration were found to be 23 mg L7, 21 min, 5.5,
and 550 ppb, respectively. The adsorbent equilibrium capacity was 328.3 mg g™ after 21 min. By using
goodness-of-fit measures (GoFMs), the Sips isotherm was found to provide a good fit with the adsorp-
tion data (K, = 0.388 L mg™, n, = 0.44, g = 569.3 mg g™, and R? = 0.989). The mean free energy E_, was
11.901 kJ/mol, confirmed chemisorption mechanisms. The kinetic study determined good compliance
of experimental data with the double exponential kinetic model (R* = 0.997).
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