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Abstract: Fe, 0,@ MgO nanocomposites were prepared by two — step chemical precipitation method. The adsorption
properties of nanocomposites for Pb>* were investigated. The results show that the prepared composites have super pa—
ramagnetism and high stability and the saturation magnetization and the initial temperature of oxidation are 58. 07
emu/g and 125 °C  respectively. The as-obtained composites have excellent adsorption performance for Pb>* with the
maximum adsorption capacity of 711.5 mg/g and the adsorption equilibrium can be reached within 50 min. The ad-
sorption process well followed the pseudo — second — order kinetic model and Langmuir isotherm model.
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Fig. 7 Kinetic curves of the Pb’* adsorption by Fe;0,@ MgO nanocomposites:
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Table 2 Kinetic adsorption parameters of pseudo — first — order and pseudo — second — order models
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(mg+ e ) b fmin! e /_] By ( X,IO ) / Qe . e
(mg+g™) (gemg™ *min™) /(g
298 493.5 0. 137 394.4 0. 890 6 0. 708 526.3 0.998 2
and Interface Science 2013 399 (3): 99—106.
3 7 Campbell C T Starr D E. Metal adsorption and ad-
hesion energies on MgO (100) J . Journal of the
Fe,0,@ MgO American Chemical Society 2002 124 (31):
9212—9218.
58.07 . . .
8 Mahdavi S Jalali M Afkhami A. Heavy metals re—
emu/g 125 %C Pb?* moval from aqueous solutions using TiO, MgO and
50 min Al,O; nanoparticles ] Chemical Engineering
711.5 mg/g; Communications 2013 200 (3) : 448—470.
Langmuir 9 De Matteis L. Custardoy L Fernandez—Pacheco R
Fe,0,@ MgO et al. Ultrathin MgO coating of superparamagnetic
Pb** magnetite nanoparticles by combined coprecipitation
3 and Sol — Gel Synthesis J . Chemistry of Materi—
als 2012 24 (3):451—456.

1 LiuF Jin Y Liao H et al. Facile self — assembly 10
synthesis of titanate/Fe; 0, nanocomposites for the (1 I
efficient removal of Pb>* from aqueous systems J . 200929 (1):
Journal of Materials Chemistry A 2013 1 (3): 35740.

305—813. 11 Ge S Shi X Sun K et al. Facile hydrothermal

2 Barakat M A. New trends in removing heavy metals synthesis of iron oxide nanoparticles with tunable
from industrial wastewater J . Arabian Journal of magnetic properties J . The Journal of Physical
Chemistry 2011 4 (4): 361—377. Chemistry C 2009 113 (31): 13593—13599.

3 Sekar M Sakthi V. Rengaraj S. Kinetics and equi- 12 Lu Y Jiang H Jing B N et al. Synthesis and
librium adsorption study of lead (II) onto activated characterisation of magnesium hydrate microspheres
carbon prepared from coconut shell ] . Journal of J . Materials Technology: Advanced Functional
Colloid and Interface Science 2004 279 (2): Materials 2014 29 (Al): A28—A33.
307—313. 13 Hui C Shen C Yang T et al. Large-scale Fe,0,

4 Eren E Afsin B Onal Y. Removal of lead ions by nanoparticles soluble in water synthesized by a fac—
acid activated and manganese oxide—coated benton— ile method J . The Journal of Physical Chemistry
ite J . Journal of Hazardous Materials 2009 161 C 2008 112 (30): 11336—11339.

(2): 677—685. 14 Kim D K Zhang Y Voit W et al. Synthesis and

5 Wan MW Kan C C Rogel BD et al. Adsorption characterization of surfactant-coated superparamag—
of copper (II) and lead (II) ions from aqueous so— netic monodispersed iron oxide nanoparticles J .
lution on chitosan-coated sand J . Carbohydrate Journal of Magnetism and Magnetic Materials
Polymers 2010 80 (3): 891—=899. 2001 225 (1):30—36.

6 Della Puppa L. Komdrek M Bordas F et al. Ad- 15 Gupta A K Gupta M. Synthesis and surface engi—

neering of iron oxide nanoparticles for biomedical

applications J . Biomaterials 2005 26 (18):



0660

2017 6

16

17

18

3995—4021.

Yantasee W Warner C L. Sangvanich T et al.

Removal of heavy metals from aqueous systems with

thiol functionalized superparamagnetic nanoparticles
J . Environmental Science & Technology 2007

41 (14):5114—5119.

Ascl Y Nurbas M Aclkel Y S. Investigation of

sorption/desorption equilibria of heavy metal ions

on/from quartz using rhamnolipidbiosurfactant
J . Journal of environmental management 2010

91 (3): 724—731.

Qin Q Wang Q FuD et al. An efficient approach

for Pb (IT) and Cd (IT) removal using manganese di

20

oxide formed in situ J . Chemical Engineering Jour—
nal 2011 172 (1): 68—74.

LiuY LiuZ Gao] et al. Selective adsorption
behavior of Pb (II) by mesoporous silica SBA-5-
supported Pb (II) -imprinted polymer based on
surface molecularly imprinting technique J
Journal of Hazardous Materials 2011 186 (1):
197—205.

Donia A M Atia A A Elwakeel K Z. Recovery of
gold (IIT) and silver (I) on a chemically modified
chitosan with magnetic properties J .

allurgy 2007 87 (3): 197—206.

¢ - )

Hydromet—



