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Abstract

Background and Objective: Nowadays, pollution of aquatic ecosystems with toxic metals, especially
mercury, is one of the major concerns of the world. The use of nano-adsorbents is a novel high-
performance method for removing heavy metals from aqueous media. In this study, in order to remove
of Hg (Il) from agueous solutions and chloro-alkali wastewater, amine functionalized-Fe;O0,@SiO,-
NH, nanocomposite was synthesized.

Method: As-synthesized nano-composite was characterized by thermo-gravimetric analysis, scanning
electron microscopy, Fourier Transform Infrared spectroscopy, and vibrating sample magnetometry.
The nano-composite was used for removal of Hg (Il) ions from aqueous solution and chloro-alkali
wastewater in batch system.

Findings: The maximum equilibrium adsorption capacities for Hg (Il) ions from aqueous solution
137.45 mg/g were calculated. Percentage of mercury removal from real wastewater was estimated
about 55%. Sorption of Hg (I) ions with Fe;0,@SiO,-NH, agreed well to the Langmuir isotherm
model, confirming a monolayer adsorption. Desorption study showed that adsorbed metals could
easily be desorbed from the adsorbent by 0.8 M HCI for Hg(ll) ions, that the desorption percentage
efficiencies was reduced from first to fifth cycle times about 15 %.

Discussion and Conclusion: The results showed that the synthesized nanocomposite in this research
has a relatively high adsorption capacity for Hg (I) ions adsorption, also according to its recyclability
and reusability, the application of this adsorbent in wastewater treatment system could be reasonable
in terms of the economic aspect.

Keywords: Magnetic Nano-particle, Mercury, Adsorption, Functionalized, Amine.
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3- Fourier transform infrared spectroscopy
4- Scanning electron microscope

5- X-Ray Diffraction

6- Vibrating sample magnetometer

7- Thermogravimetric analysis

doddlo
—oola! 695 u.ul)ﬂ LI I e B sleecdles u‘"‘)ﬂ ‘°j$)""
00 S OIS pgazay «lils sl eolaiwl 5 0,15 5 (4l
(oo S sleos sy @ S 4 ol (Sl e
Tt oo 9 oS Sl L (oS jlade (S (g5l AL
ol ol .(1)0}\431 s 4 1) canjlase g Ll wilgs
95 a1y 9ok 4z g ogz 38 0)50 50 SIS ean VT I3l
o Jb)la} u_iuga..:y) ).‘olﬁc )l ‘5&‘:‘ 09> R od; ul}
_ ) e e s
@leiS)p o g Dldgzse )0 () ged Cools b oS
T . . oL
2 anls s s 0 aS ols olde ey Jsb o S
(g Joie i) JI o b & (Gome oger (ol O jlopy
YL S g (S (o oger Jie g oe oS
2 05> (Sogll odes il (2)s))s S0 05> Ay S
abal SElS e (JSIT LS mlo oo o] slalese
555 5 wlio 5 K ady (S wlio by
4 ol se o) dlez 5l as 5)ls 5929 631 sllow 5l S
ae) 50 5w ojgpel lime (4)o,S ojlil < i
il ool JLis 4 iy b.fl sl 5l ol Bis
olld Bl LUle YU Gds cud b b agie o5 obodl
olls lang LUl Qizg o5 s glacdale L o>
2] ST bline &l 356 aile Slgegil 1l aiius
shele slaog S5 Vb o2 4y o Cond 4y 42551 FE30,
e ul Jop3 1) G cn et Slogshaw 59, 2 Ol
Lodlrgil pl sumblos Caols umen g aS oo
Slawe G ol b dass ol slalass 511 olge ol (g5lulos
(5-T)asS o ool (cumblize
oy s @l sle sl jlogez Bdo 5ok cnl ) 5, 0l
SHlgl lal o .28 S I ce)n 090 (serberh

b gl (adigy (o b (s ¢y 58] 0ST pnbolisee

1- bioaccumulation
2- biomagnification
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Figure 1. Schematic of the functionalization of the FesO4 nanoparticle with APTMS
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Adsorption isotherm Parameter Value R
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b(l.mQ) Y%
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