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Abstract: The' freatment of cadmium- -containing wastewater is of great slgmﬁcdme for the emission control of the heavy metdl cadmium.
Here, a superparamagpetic nano-Fe,0, @Si0y functignalized materlal (MFS) was/prepared via a co-precipitation method, and the
adsonﬁtlon thermodynamic and, kinetic characteristics/ of Cd** were studled by isothermal adsorption tests'and kinetic experiments. The
adsorption procesé' and mechanism of MFS withi respedt to Cd’ W'ere also studied using BET, XRD, and SEM. The Langmuir equation
well descnbed the isothermal adsorption characteristics of MFS and the maximum adsorption capacity was 69.49 mg-g~'. The
standard.‘free energy (AG), enthalpy (AH), and entropy changes ( AS) showed that the adsorption reaction was a spontaneous,
endothermic, and entropic process. The optimal initial pH of the adsorption reaction was 7. The four interfering ions (Mg’ *, SO~ ,
Ca>*, and NO; ) in the solution had a certain inhibitory effect on the adsorption reaction. The pseudo-second-order kinetic model
showed that the adsorption process of Cd** was divided into two stages, namely a rapid external diffusion stage and a slow internal
diffusion stage. The removal rate of Cd** was still >73% after using the MFS three times. The BET, XRD, FTIR, and VSM analyses
showed that SiO, was successfully modified on the Fe,O, surface. MFS is mainly spherical in structure with an average particle size of
38.7 nm and has a saturated magnetic intensity of 85.38 emu-g~'. The XRD, EDS, and XPS analyses revealed that Cd** was
successfully adsorbed by the material, and the main mechanism was the coordination reaction between Cd** and —OH on the surface of
the material.

Key words ; cadmium pollution; superparamagnetic nano-Fe,0,@Si0, functionalized materials (MFS) ; Cd** ; adsorption; mechanism
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remin S fF FIRTAE I 6 h, RG4S ES IR R S

PR/ ik 55 KU Ve, VR T U KA 2 AR (R-

MFS).

FH 021 mol - 127 HICI A1 NaOH Jat 4548 19 p IS 74
KEHRFREL 0.1 g REMFS ?%AD%EP,WAZSD?TE%%
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5 RS RE R HPCE * 1 2B o 51—~
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0/ B O A 000 A 5 1) e T AL, R
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AR TOULZE ¥4 i) R AIE 5 >R I 9% [ Nicolet 1S10 £1 4b
eI A L KBr JE R, XF BT 45 44 RE i 47 41 40 6 %
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Versalab JCI 2 2 DI e R sh kL i fE 581 RE AT HF
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L | L | L L L 1
0 20 40 60 80 100 120 140

ce/mgL™!

B 1 MFS 7 Fe,0, 3t Cd** HRFH SR RIS

Fig. 1 Fitting of the adsorption isothermal model for Cd?*
adsorption by MFS and Fe; 0,
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(R B R, >R P 3k 25 &) 5 2 R B Y Langmuir A5
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PRI AT
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¢ 1
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qe qmaxKL

T, g, F g, 50 500 2 R B 790 - 767 0 o 70 23 1
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MFS X Cd®* B W B4 1) T 50535 )2 W B A s 40
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AT AE Langmuir 2 K, 22— # %L, 7T FoR

MRS ES B A 0IGET), K, AEER K, 1d B0 5 A
RS54 B 45 A A JER . Freundlich 77, K,
AR EER S R RE 1 i 9R 59, K K, W B BE T &
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LI MFS 554 8 (455 e ) .

F1 MFS X C&** WS RBME R S RHES BE
Table 1  Isotherm constants for Cd?>* adsorption on MFS
Langmuir 157 Freundlich 5%
WA - = - T
In/mg" g K, /L-mg R Ky/(mg-g™")-(L-mg™ )" n R

MFS 69. 490 0.014 8 0.9758 65. 180 1.04 0.8982
Fe; 0, 13. 760 0.213 4 0.8652 4.320 6. 49 0.864 5
2.2 FRBERIERS MFS L0 B 0 e —
2.2.1 REERIRNE (AR SE R ) 0 *
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(2 AT RFE T A R BE 25 T %) Cd** IR B AR SR
RIS, 25 R AN &1 2 Jr 7, i LUA AN TRRJEZ F
MFS %o C® * (W BRI E AR — 85 (EL B 25 I IOt e
S, W B S > 52 R DA S 3 298- K 2
%308 K % 318 KR, MFS X Cd** AR I 2 bk
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mgtg "I F ) FV

U B 12 R 44 3 25 4R A B B A Y ol g
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Table 2 Parameters of the adsorption isotherm model

for MFS adsorbing Cd**
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