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Abstract

(CMC) onto the surface of Fe;O, magnetic nanoparticles, which was developed using a coprecipitation method. This

A novel magnetic nanoadsorbent was prepared by the covalent binding of carboxymethyl chitosan

nanoadsorbent was characterized by transmission electron microscopy (TEM) and X-ray diffraction patterns (XRD), etc.
Moreover, the adsorption performance of the nanoadsorbent towards Zn* ions was investigated. The results showed that
the mean diameter of the magnetic nanoadsorbent was 18 nm and the amount of CMC was about 5%. The nanoadsorbent
showed high efficiency for the removal of Zn* ions. The adsorption rate was so rapid that the equilibrium was achieved
within 2 min. The isotherm adsorption data obeyed the Langmuir model, with a maximum adsorption capacity of 20.4
mg g™ and an adsorption equilibrium constant of 0.0314 L -mg™. The thermodynamic calculation indicated that the

adsorption process was exothermic and the enthalpy change was —5.68 kJ - mol™.
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Fe,0, fl CMC-Fe,0, () TEM JE5i WL 1. i &l
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REMR /D, Fe,0, F K12 %) 16 nm, CMC-Fe,0, -
PIRiA2 29 18 nm. FEH] CMC 8 i P (g A2 g £ 8
i, B 2512 Fe,O, FZR, 302t FHA S WA AE
Fe,0, WUk 2 1 174 . CMC-Fe,0, 44 K 0k ik 42 43
i U2, FERARTE F N 14~23 nm(> 60%), Rtz sy

K 3(a) FIK 3(b)2> 51K Fe 0, Fl CMC-Fe;0, 1
XRD . 7 (a)F(b) Bl 135 H 3 Fe,0, 1 6 FFIEIE
(260=30.1°.35.5°.43.1° .53.4° . 57.0°F162.6°) 73 H %} [ij
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i T CMC &A= 34, T Fe O, TEA SR
e fif, AT o R B CMC & i &
623 K PR FIATHE R A B0k CMC 5 Fe,0,
H BT oA 5.2 mg:100 mg.

2.2 Zeta B

B 1 Fe;0,(a)fl CMC-Fe;0, (b)#KXHIFH TEM 551
Fig.1 TEM micrographs of the Fe;0,(a) and
CMC-Fe;0, (b) nanoparticles
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Fig.2 Particle size distribution of CMC-Fe;0,

nanoparticles
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Fig.3 XRD patterns of Fe;0, (a) and CMC-Fe;0, (b)

nanoparticles
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Fig.5 Effect of pH on the adsorption capacity of
CMC-Fe;0, nanoparticles at different initial

concentrations of Zn* ions

F2(b)
Fig.6 Equilibrium isotherm (a) and Langmuir
isotherm (b) for the adsorption of Zn* ions
at pH=5 and 300 K
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T A4h, CMC 7E Fe,O, Tt 2 1 19 £ 8 J2 AR 1, 1
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BRI e B iR, L R B &8 B 1.

pH=5.Zn* ¥J 1 W J& 1200 mg - L~ I}, i B2 %
Zo T B2 DL P 7 ). TS T i, W PR TR,
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Fig.7 Plots of gqvs T (a) and In(q/C.) vs 1/T (b) of
Zn* adsorption by CMC-Fe;0, nanoparticles
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