
* Corresponding author.

1944-3994/1944-3986 © 2018 Desalination Publications. All rights reserved.

Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2018.21944

109 (2018) 318–325
March

Synthesis and characterization of a nanoadsorbent for removal of bisphenol A 
by hydrous magnesium oxide: kinetic and isotherm studies

P. Bahramia, I. Kazeminezhadb,c, Z. Noorimotlaghd, S.S. Martineze, M. Ahmadia,d,
M. Sarajif, M. Ravanbakhsha, N. Jaafarzadeha,d,*
aDepartment of Environmental Health Engineering, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran, 
emails: p.bahrami60@yahoo.com (P. Bahrami), mapseh@gmail.com (M. Ravanbakhsh)
bDepartment of Physics, Faculty of Science, Shahid Chamran University of Ahvaz, Ahvaz, Iran, email: i.kazeminezhad@scu.ac.ir
cCenter for Research on Laser and Plasma, Shahid Chamran University of Ahvaz, Ahvaz, Iran
dEnvironmental Technologies Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran, 
Tel./Fax: +98 6133738485, +98 6133738484; emails: jaafarzadeh-n@ajums.ac.ir (N. Jaafarzadeh), 
noorimotlagh.zahra@gmail.com (Z. Noorimotlagh), ahmadi241@gmail.com (M. Ahmadi)
eCentro de Investigación en Ingeniería y Ciencias Aplicadas, Av. Universidad 1001, Col. Chamilpa, Cuernavaca, 
Morelos, Mexico, email: ssilva@uaem.mx 
fDepartment of Chemistry, Isfahan University of Technology, Isfahan, Iran, email: saraji@cc.iut.ac.ir

Received 13 July 2017; Accepted 24 January 2018

a b s t r a c t
Endocrine-disrupting chemicals, bisphenol A (BPA), are currently unregulated chemicals that interfere 
with the endocrine systems of organisms by different ways. The removal of BPA in this study is by its 
adsorption on hydrous magnesium oxide (HMgO) nanoparticles synthesized by the sol–gel method 
via 1-n-butyl-3-methylimidazolium tetrafluoroborate ionic liquid. Several analytical techniques such as 
scanning electron microscopy, X-ray diffractometer (XRD) and Fourier transform infrared spectroscopy 
were used to characterize HMgO nanoparticles. The influence of different experimental factors includ-
ing solution pH, contact time, adsorbent dosages, initial BPA concentrations and regeneration was stud-
ied. The XRD analysis showed that HMgO nanoparticles were successfully synthesized and illustrated 
their purity and crystallinity. Findings revealed that BPA removal was decreased from 4.2 to 2.5 mg/g 
by an enhancement in solution pH from 9 to 11, respectively. Increasing adsorbent dosage from 2 to 
100 mg/L resulted in increasing the removal from 24.9% to 100%, respectively. In addition, 4.2 mg/g 
and 50 min were respectively obtained as the adsorption capacity and equilibrium reaction time of BPA 
adsorption in aqueous media using HMgO. Findings of equilibrium and kinetic studies revealed higher 
ability of Freundlich isotherm (R2 = 0.997) and pseudo-first-order kinetic (R2 = 0.998) models, than the 
other models for fitting the data of BPA adsorptive removal. Furthermore, it can be concluded that 
HMgO nanoparticles were the appropriate sorbents to remove BPA from aqueous media.
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