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W E: CERMSE A IESE T R Fe;0,@Si0,-NH,, #id 214N (IR) . X Gkl
HFREIE X (XPS). HRBNFE S BRI (VSM) 4 i+ B A58 (SEM) X kAT TR AE, [RIEFF5E
T pHAE . W RRFEREE] A0 A v EE A X Fe;0,@Si0,-NH, W FiF A PE (5 mi . 45 L] . MR R
25°C. pHAE M 5.16. AN~ 0.01 g, WS E S 50 min B, Fe;0,@Si0,-NH, X Cd?* 4 W i} &
173.91 mg/g; Fe;0,@SiO,-NH, X Cd>* (% W [ & T4k 27 Wbtk , i — 2 5l ) 27 A R RE S5 4 i 405 WA T
o J124 47 R 5 Langmuir 55 i W BFFRE 75 BE 45 47 415 38 Fe,0,@Si0,-NH, Xt Cd>* i Wy B o 72, 2T
Langmuir 25 Ji WK BiAS 7R 352 345 0 W B 175.43 mg/g, S (3 ir . SO 50 %0,
Fe;0,@Si0,-NH, XF Ca> (W Bt e A & HLR A 2

KR REPEWRRR, HEAeE, WL,
FESES: X703 XEkERER: A

1 81 B

W (C) E R —MBUE RS ESE, FA
A HME DL B R AR T 4% 32 093, CdP Rl LA
KL B RO 2 R R N A, IR
B S5 28 B AN AT AR AT AR T AR
HARIFE, WHAKF CdEFEMAKT 3 pg/Li.
BEHEAT, KBR/KMAR Ca> 1 5 A HE R
vk, DUUEVE . B Bk, B A ik A,
RIS, WHEH T BA ZBRER . HIEMH
8 AR SEAR S 2 BIAATH HEARNY, %05
AT DAAL B K & (1 5 42 @ oK, T BLAR />
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84.03 mg/g. Fayyazi RO & 1 i VL W B 771
Fe;0,@Si0,-NH,-COC,H,COOH, Jf I H: W [
Cd*, X Cd> 1y KW b &0 448 mg/g.

A FE LA Fes O W UL R a4 K, R
Stober 25 i) £ Fe;04@Si0,, ) FH itk o 18 B 575 3-
I I = AR SRR (APTMS) 7E Fe;0,@SiO,
REHEEAETRA, W &5 8 0 R
7 Fe;0,@Si0,-NH,, K H 4L 4h 6 i 4% (IR)
X B £ % HL T RE VA (XPS). 4R B AL 5 g 5 T
(VSM) FlH1 4 B 7 S UBE (SEM) 46 % P fg
177 RAE . 45580 715 T B 2610 2R AT 1 R
P W2 B 751 Fe;0,@Si0,-NH, XF Cd>* [ W [ HLF
DA A Sy B P PR B 700 00 e % L AE B 4 J Cd 5
1B 7 TR RS2 .

2 SCIGERSY

2.1 SRIHAH SLEE

W5k 2 AT A 1 3 2K ) N FeSO,e
7H,0. FeCly*6H,0. Cd(NO;),*4H,0. Z7K(25%).
H . Jo/K GBE. IERERRVY .08 (TEOS). 1EC
Bt F1 3- 2 ik A 2k = WA BE R S (APTMS), 3K
IyHT 4t

8 B AR e 21 A % 3 {X (FTIR, Nicolet
6700, 3 [EFEB /KRB A ). X LR
THEMRY (XPS, ESCALAB 250Xi, 35[HZEER K
H/RBHE AR Ff BT RS (SEM, Zeiss
Sigma 300, £ [E 2w 23 ) A AL IR & 55 5
it & A=A (ICP, OPTIMA 8000DV, 3% [HI14:
BIRER AT
2.2 BRI Fe;0,@SiO,-NH, # &

22.1 Fe;0,f %

73 I FR & FeSO,* TH,0(2.78 g) F1 FeCly» 6H,0
(541 g), FHHERF|EEA 250 mL 225 -F/KFIFEM
W, TR T R e AR . SRR RS
Z A GIRE N 70~80 °C)H, 43R i 4 80 °C I
NG &5 208 25% 127K 60 mL,  FF FH OREF 5
BEHBAR 1, DL 650 r/min FRIHE i 4k 228 4 1 b,
SRJG R E 30 min, {82 LEEW, HEBETKE
TK LB IUED 4~6 X, a2 IR Z
B3 Ve, ARG KRR 7E 60 °C R A2 T4 12 h,
JEBURE. BHEE . T8I Fes0, 10N A
222 Fe;0,@Sio, Hl#%

¥ ARER (1 g) 28T B 20 mL 25 5 /Kl

60 mL Z A AR, A 20 H30 mine SR
JE IO FEL R INE /K (1 mL), 4k2E3 3 30 min,
3 LR IR N TEOS, TEOS 5 FeyO4 A F & LA
11: 4, =R TFHEE240. RNSHRE, ALK
RSB 3~5 IR, BRERR RN, FHHEET
KB 3~5 IR, KH4FF i 7E 60 °C K 3125 T 4
12h, &H, ZAEMIENA,.

223 Fe;0,@SiO,-NH, i %

B AFRES (5 2) 5 APTMS (5 g) 3 #0T 100 mL
IECEd, JFRIZIHEEE 20 mine. BEJE, KRG
YITE 80 °C R [HI9AE 12 h, -4 FH Rk 73 25 B 459 7=
Y, HTK CEESG 3~5 R, TR 2B PRI %
35, KFERTE60 CCREZ T 12h, 729
R R R P W B A4 KL FesO,@Si0,-NH, 0
2.3 Fe;0,@SiO,-NH, IR pff sL36
2.3.1  pH XS B & (1) 5200

HY 25 mL i &K FE 4 200 mg/L F Cd> W,
TN 0.01 gMEBF, 25 °C4& M~ & T1HE IR &
ARG . Al pHAE 22 2.04 3.0, 4.0.
5.0, 6.0 F17.0 3547 558, W FH 50 min Ji5 0
Wi Cd I
2.3.2 W s ISt e o 4D 5

HX 25 mL Ji & 9K & 200 mg/L. pH A 5.16
(R CA2 AW, N 0.01 g REPEWE I AHRE, 25°C%%
R E TERIRG S P IRG M, e, 3.
5. 10 25. 50. 90 1150 min HEATELARE, RJE
D52 0 CA R
2.3.3 IURMR RS B R Y S

HUpH A4 5.16 ) Cd* ¥ 25 mL, A 0.01 g
W B, 4> HIEE 25, 304 35140 °CF T & T
PE IR 3 9 TR IR G B, b a2 B R R
34204 40, 60+ 80+ 100, 150. 200. 300-
500 F1700 mg/L. SN 50 min Ji5 BURE, I 52 VT
HCA IR E
24 HIEAMEBSSH
24.1 WfES X

W B SE IS 25 R, H AR B T RO AL B
3500 r/min &50> 3 min, WX EZTE TGS 0.45 pm
JEME, FH ICP WU E FF & AR CA2 ik B, AR 2K (1)
TH SR PR 77 P 5 R B B 0., AR (2) TH B
LbrE g B-EER IR, BCFHEET
.
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_(Cy-C)V 1 K= 9de ®)
Qe_ m ( ) d Ce
_ CO_Ce 0 _ AS© AH?
n= c. x 100% (2) InK,= R " RT 9)
A QN VFHE &, mg/g; CofC. 5N AG'=AH"—T-AS° (10)

CA* WIUR W B A BT IR BE, mg/Ls VIR AR
B, Ls om N Fe;0,@Si0,-NH, K i & ,
g; N NERE, %.
242 Wifzh 7y eE A
K UWE— 280 715 5 FEFNHE R B )15 05
FEXT IR B 2 77 2R AT U o
HE— 8 1157 AN -
log(gqe—q) =logge— 2@53 3)
Kb K ORHE— BRI EEG g NTERS 8] B
I B &, mg/gs g NPT R M &, mg/g;
t AW BT IE], min.
=8 15 T AN -
t 1 t
a B quﬁ ! Z
A K v 2 B R
243 SEEIR AR
Langmuir 55 i W% P 152 284 1 28 1% 5 2 R ik
KA

4)

C. 1 C.
40 anki " an ®
e C oW B a2 3]~ 47 B s v v 1) 42 i 25
WPE, mg/g: Ko NPT 828 gn AEORR
M, mg/g.
£ Langmuir 55 7 W B3R o, 73 B85 3 4L
(Ru) 72 F SR VT Al <6 & 25 -1 W B 2810 IR B 791 ) 5 i
WL HitE AR
Ry

1
“17K.Co (6)
X CoONVITHIKEE, mg/g.
Freundlich 55 ifit W P A5 7Y 1) 2 P 5 152 3%k
ﬁj“j:

logg.=log K+ % (7

o C W S B R R ) 2 IR
mg/g; Ke Al n AW 4L
244 W )E

WS H, WH BN (AGY), B
(AS?) FIHEAZ (AH?) AT LIARHE DL R AR E T 5.

A TAWMIRE, K RAWE, H8.314)/
(mol*K).

3 GRS

3.1 EHEIR 41 #) Fe,0,@Si0,-NH, B R AE
Fe;04. Fe;0,@SiO, Al Fe;0,@Si0,-NH,
LA RN 1(a) s . B 1(a) AT LAKHL,
3FIBRIILESTT. 1640 F13420 e AL HBL T 34
WY, FLrR 577 em ! A R UAC U 2 Fes O, KT
o Fe—O [RFAE TR WL, 1640 cm! #3420 cm!
Ak ) TR U 43 ) S R 3R TV P O—HL A 4
PR BN SO I 25 PR BRI s Fe;O,@Si0, A
Fe;0,@Si0,-NH, $47F 469, 804 F11091 cm-! &b !
L3 AN, ot 469 ecm AT 1091 eme! Ab R
A 73 X6 B Si—O—
Si I 4E R SRS 4R 3, 804 eme! Ak [ W A U
U i T P A A DY T A B T ) RO R A 4 iR
3], XK SI0, T4 il V)8 ZE1E Fe,O, 3R 1M 5
Fe;0,@Si0,-NH, I 7E 1490 cm'y 1560 cm! &b
B2 AW Ui, HA 1490 eme! 4b Dy C—H T
25 ih 3R S IR Ig, 1560 eme! 4b Dy N—H i N 25
it PR 2 W g, 3X 3R BH NH, O 4 B D) i 45 75
Fe;0,@Si0, £ M, 4% T Fe;0,@Si0,-NH,.
Fe;0,@Si0,-NH, ff] XPS i B 41 & 1(b) Fin. H
1(b) 7] LA 15 i, Fe;0,@SiO-NH, 7 523,
399. 284. 154 Fl1105 eV 4b B T 45 & fE %,
HorHJE T Ols. Nls. Cls. Si2s fl Si2p {104,
X R E & H & H T Fe;0,@Si0,-NH,.
Fe;0, fll Fe;0,@Si0,-NH, i 4 1k il £& 41 B 1(c)
Fis. HE 1(c) FTLAEH, Fey04f1 Fe;0,@Si0,-
NH, RIEAIRZALZE 535918 61.2 emu/g F132.2 emu/g.
Xb B 2 Bh W RO A ARG AL T DL B,
Fe;0,@Si0,-NH, [ 1 AR A 28 H B T 550 B 5
)R IX A H T SiO, 878 f1-NH, B 3 3L [ &
0 HLA7 Ji & ) Fe;0,@Si0,-NH, F1 T & i) Fe;0,
Bk . R Fey0,@Si0,-NH, 1 Al HiE AL AR
T Fe;O, tH B 1 KR B2 () Ak, H HATh e 8 72
AMIR G AE TR SE 3K R B o B . Utk
4b ., Fe;0,@SiO-NH, B KL 1) ] 5 2 B 55 T
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Fe;0, likL . Fe;0, Ml Fe;0,@Si0,-NH, ) 35 45
FanE 1(d) 5B 1e) Frox. HE 1(d) F1E 1(e)
AT, FesO, BN R T A7 E BN BRI B M, T

&p@mmm&%ﬁ%ﬁﬁ%ﬁﬁﬂ%%Tﬂ
M, XA&Sio, M EMERERANSEZES
LR

Wavenumber (cm™)

=S b c
’ & (b) Ols gol- ©
' —Fe,0,
= AR Fe, 0 @SIO -NH,
S 15601490, | 80 =0T jf ==
8 ‘ @ 3 ,/
g \ 5717 || 2 £
k= £ =
§ | l 3 = //
s | je— — i
3 Fe,0, "{ 469 Cls  sios si2 T 4
—Fe, \ | 12s Si2p
Fe.0,@SiO, : oA NS __F_//
Fe, 04@510 -NH, =-1091 | -80F
1 1 1 1 1 1 LN 1 1
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1 FPRIEAE: (a) Fe;0,. Fey;0,@Si0, Fl Fe;0,@Si0,-NH, (LI 4G HE B (b) Fe;0,@Si0,-NH, [ XPS 1 E; (c) Fe;0,
A Fe;0,@Si0,-NH, I HI£E; (d) FesO, A LB J; (e) Fe;0,@Si0,-NH, 4 # iR Gl .
Figure 1 Material characterization: (a) FTIR of Fe;04. Fe;0,@Si0, and Fe;0,@SiO,-NH,; (b) XPS of Fe;0,@Si0,-NH,;
(c) VSM curves for Fe;0,4 and Fe;0,@Si10,-NH,; (d) SEM image of Fe;O,; (¢) SEM image of Fe;0,@Si0,-NH,.

3.2 WRBTHEEES T
3.2.1  pH XS B 5 [ 52 0

PH G B 5 1R 52 P61 2 FroR o TERIE S I
pHIEHE M, Fe;0,@SiO, X} Cd>* ) it KW [ izt
NF Fe;0,@Si0,-NH, X Cd2t 1) B K W B &
Fe;0,@Si0,-NH, 7£ pH {8 N 2~5 fIJa Bl W, Xt
Cd> 1 W B &= Bl pH 3G I ifi 34 K M pHAE N
5.16 W), Wbk B 5 KA (173.91 mg/g); 1E
pH N 5~7 VE B Y, R B R I T B i
55 Sanati ZERUHF 7ML Cd2 2 [ K B pH 1) 48
GAEE RS s R A SR B VS
3.2.2 WAt T o W o ) 5 i

W 2 o P BT ) PR A8k T BT 3 B AU
Al LA, #E 50 min N, Cd2 I Bt & 56 I A
AR B 2% #8350 min J5, WP E AL
B S o 2k 380 W BT 1687 1 B T80 DM 50 min, - DR ES 6F

300 —a—The adsorptlon capac1ty of 100
Fe,0,@Si0,-NH, for C
250 The adsorptlon capac1ty of
o) Fe,0,@Si0, for Cd* 180
2 ~+~The removal rate of Fe,0,@SiO, for Cd*| &
£ 200 [-—a— The removal rate of <
> i ]
2 Fe,0,@sSi0, for Cd** — 60 E;
§ 150 %
- 140 £
.2 100 o
3
Z 50 1%
<
0 0

B2 pH O B s
Figure 2 The effect of pH on adsorption.

IS F T B B /9 173.91 mg/g. {EHT 50 min 9, H
F Fe;0,@Si0,-NH, R [H iG M A 86 %, Cd ]
DLBE PRIE R B s 50 min J5, Fe;0,@Si0,-NH, 3%
VA PE AL D (5, 5 O P R D [
i, 7E~PHr BB Ao wl e, #E— bk
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W BfEEsFfE] L WM BN P4k SR . BT 250 00
N N ——TFitting curve of pseudo-first order kinetics
FC3O4@Si02-NH2 W Bﬁ J$ @J /[Zﬂ %D E 3]5 /jé é[i éi []& l}ﬁ PR —£ _ittin_g curve of gseudo-second order
. N 500 1netics 180
Co', CRRBRRBIMM AL ES S 0N 2 S
2 E W B B TR AR A AR — 3 Zisob - d60 &
= 4 30°C =
] v 35°C 3
240 | —a— The adsorption capacity of 100 § 100 etyf— *40°C 40 g
. Fe,O,@SiO,-NH, for Cd*' & 2
L0 —a—The rémova rate of Fe O,@SiO-NH, | 2
CED 200 - for Cd?*t 374 2 2 80 2 50 420
Z 160 / S e
2 - 160 5 0 1 1 I L 1 L 1
& s 0 100 200 300 400 500 600 700
= 120 - / = Initial concentration (mg/L)
2 . . 40 2
s Orf 5 B4 CA IR BRI OB 5 Fey0,@Si0,-NH,
2 ol 120 o Cd W 2l 12 2%
»/
0 “‘ Figure 4 The effect of Cd>* initial concentration on
1 1 1 1 1 1 1

0
80 100 120 140 160
¢ (min)

B3 5 o st ) S R o e i

Figure 3 The effect of time on adsorption.

0 20 40 60

3.2.3 WU R B B T SR

W B R B B G Cd2 ik B AR A an B 4 FTOR .
BB 4 0], BE G CA W) ah vk B R
Fe;0,@Si0,-NH, XF Cd> W B = 2 B0 ol
B s B e, IR AE CAP WIMRIKEE N
200 mg/L If FEA I B B KW B . AE B AR
25. 30. 35 Fl1 40 °C XF M W B & 4 5 N
173.91. 175.58. 176.65 1 177.88 mg/g. Cd**#¥]
B FEAR T 150 mg/L B, Cd>* 2 B 2 Bl 411 46 W
FEAR A R IE AR Y CR IR IR EE
AT 150 mg/L i, Cd2" 25 Bk 2R Bl 4] 4 < FE AR 4k
EUTREM B XS T YK EE T
150 mg/L 5}, Fey0,@SiO,-NH, Xif Cd>* i W [
FEAIA BIRR T, MW IRE G i — PR T
b cd R
33 WRishAFELSH

K HE— G 5l 3 5 A5 T R HE — G B g 2
MR 5 Fe;04@Si0,-NH, Xt Cd W3l 11 AT A
(E4), MEHKSHENE L. NUESH (R
AFRCI () e Bt &2 (go) WA, THE =R Eh I A
eI A & B B T3 AT . X
Ut B Fe;0,@Si0,-NH, X Cd> [ B AT 19 @ T4k
S e,
34 EPHER S

K H Langmuir f1 Freundlich %5 I Wy Ff #5784
Xof S U WP AT LA, A 2R o i
Kl 5(a) M 5(c) . WEMAESHNE 2.

adsorption and adsorption kinetics curves of Fe;0,@SiO,-
NH, for Cd*".

F1 Fe;0,@SiO,-NH, Xf Cd> ML 5l /120 & 55
Table 1 Adsorption kinetics model parameters for the
adsorption of Cd** by Fe;0,@SiO,-NH.,.

HE— 2R3 i #E B )Y

q.(mg/g) K (min") R*  g.(mg/g) K;(min") R
180.44  0.0441 0.7822  193.42  0.0004 0.9953

MR 2] LIS, Langmuir Il & #H 5¢ & %0 (RY)
15 T Freundlich #2284, 156 ] Langmuir %% 4 g
B AT M 3R Fey0,@Si0,-NH, Xif Cd* ) 25 I8 W B
SRR, X R R A IR B R R B RN 88 A TR
Bt o AR 4 Langmuir 25 35 W PRS2 1F 545 3 25
30. 35 fl140 °C%1F T Fe;0,@SiO,-NH, % Cd* [
WSz B S 1l 7% B 0 i N 17543+ 179.53. 185.53 Al
193.05 mg/g, It T & [ W B 7 (R 3). 1
Langmuir & 8 i, R B FE W) 46 IR BE A8 10
WK s (b) Frox, ROITEO~1, HBEEVIIHIRE
() 38 I B RN o 4 B R (Ry) VTR R
Fe;0,@Si0,-NH, X} Cd2 Wy 324 523, 2 0<R, <
UHF, T B 4 S 28 VR B b ) 3 THT A2 38 B 1 5
R =00, VLB R=1K,
IR PR 2R PR s R TR, 5 WRSE E  B 230,
AR, Fe;0,@Si0,-NH, %f Cd?* A BT 1) W by
fEF . 7E Freundlich B  vf, nff 5 2~10. 1~2
FTO~1 43 AR R RAUF . 22 RO HE B4, gk 2
Jfi7s, #E25. 304 35H140 °CEA R, X Cd*
W B, nAE 595 N 415, 3.92. 4.05F14.45, X
Tt B Cd2 W [ 3] Fe,0,@Si0,-NH, 3 1 & B I
W 1230,
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t esc @
——30°C
0.15F —v—35°C
—*=40°C —_
Lo
on
& 0.10F g
=
on
i)
0.05+ .
0 :‘h‘ 1.2+
L L 1 1 L L 0 I I 1 1 ¥ N 1 I I I I
0 100 200 300 400 500 600 0 100 200 300 400 500 600 700 0 05 10 15 20 25 30
C(mg/L) Initial concentration (mg/L) logC_ (mg/L)

B 5 W5 IR 2R (a)Fe;0,@S10,-NH, % Cd2 W Fff 1) Langmuir #5784 (b) 73 25 R R, FEHTAE 2 (101 s ()
Fe;04@Si0,-NH, % Cd> W [} (1) Freundlich f5 2 .
Figure 5 Adsorption isotherms: (a) Langmuir isotherm model for the adsorption of Cd**; (b) The variation of separation
coefficient R; with initial concentration; (¢) Freundlich isotherm model for the adsorption of Cd?*.

K2 Fe;0,@SiO,-NH, Xf Cd> [ 25 B AL L5 240
Table 2 Isotherm modeling parameters for the adsorption of Cd?" onto Fe;0,@SiO,-NH,.

Y ZH 25°C 30 °C 35°C 40 °C
qm(mg/g) 175.43 179.53 185.53 193.05
K (L/mg) 0.3314 0.3295 0.2724 0.2198
Fangmuir Ry 0.04~0.13 0.04~0.13 0.05~0.16 0.06~0.19
R? 0.9998 0.9997 0.9996 0.9983
Ke[(mg/g) (L/mg)'' 52.38 48.18 50.56 54.24
Freundlich n 4.15 3.92 4.05 4.45
R? 0.5735 0.6085 0.5773 0.4804
W3 ASIAIEFR TR Cd> MR B 7 WA R 1T . X 3 B2 AN Fe;0,@Si0,-NH, Xif
Table 3 The adsorptior; (::ragz(ity of adsorbent materials CA T M A 220 B, 5 e — 25l g S A A 1),
W) W% R (mgly) 5% S0 éég%iq%;AgﬂnﬁwF%m@ﬁoﬁqbﬁ
MoaSIOSIAN e 5 CA> W Fp L ARG N, MR B Cd2* i [V S i

(VR ELEE G N, Fe;0,@SiO,-NH, 2 i 45 1) & 4=

Mesoporous magnetite

48.54 26 AR
(Fe;0,) nanoparticles [26] T
CSVT composite 147.64 [27] =4 Fe,0,@Si0,-NH, Sof CA2H W i i 1 22 2 8
OP-OH-H-25 124.90 [28] Table 4 Thermodynamic parameters for Cd*" adsorption
GPAC 51.47 [29] on Fe;0,@Si0,-NH,.
- AH® AS°
Mag@Fh-P 64.1 [30] AG(kI/mol)
Fe,0,@Si0,-NH, 175.43 A5 (kJ/mol)  [J/(mol-K)]
298 K 303K 308K 313K
. 23.60 94.60
3.5 R SIFESH 460 -5.08 -5.55 -6.02

SR 2R (9) oF PR B s 36 B JEAT 20 A, HHOG
WIEBHONFE 4, NESTUER, AG<0, 36 WHHE
% B Fe;0,@Si0,-NH, %F Cd2* W [ i 72 & 5 & N AR Tt Fe;04@Si0,-NH, Xf Cd> 11 W Bt #l
(1. BEEBEENTI S, AGIEWAS N, W T B, e TRk Cd2 5 1 XPS 1% B 1 EDS i &,
I A R T Fe;0,@Si0,-NH, % CA* R . AHO> Wi 6 M 7 Fix. BHE 6 %1, W Ca> 5 7E
0, ¥t Fe;0,@SiO,-NH, X CA> Wy ik #2 & W XPS i H 8L 7 Cd3d %, EDS Kl (Bl 7(e))
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PREFEHIL T CdyoER, XKW Cdu R i

I Bt 7E Fe;0,@SiO»-NH, . B 7(b) ' Cd 76 & ofs

AT HER: T NJTE A0, M AE Bl 7(b) <

L LB MERN TR A 0. X E ;

K 7(c) 5 7(d), T LLKILTE N JCE H L X 5 :

CdILENM A ENET, X2HTRILEERAIM Nis CIs  sipssizp

R s Cd3d |

BLIE 25 i 5 e F T 1 C 3 3t PR o 10 |

R B S A R, AN, R EBIN LR mv®&%@4®§%mlm
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The Preparation of the Magnetic Adsorbent Fe;O,@SiO,-NH, and Its
Adsorption Performance on Cd**

LIU Yong-xia, JIAO Peng-peng”, WANG Qing, YANG Dan, YU Xiao-na, JIANG Dong-liang,
WANG Sheng-yu, WU Hao
(School of City and Architecture Engineering, Zaozhuang University, Zaozhuang 277160, China)

Abstract The magnetic adsorbent Fe;0,@Si0,-NH, was prepared using step-by-step synthesis method in the
liquid phase. The prepared adsorbent Fe;0,@SiO,-NH, was characterized by infrared spectrometer (IR), X-ray
photoelectron spectroscopy (XPS), vibrating sample magnetometry (VSM), and scanning electron microscopy
(SEM). Simultaneously, the effects of pH value, adsorption time, initial concentration, and temperature on the
adsorption performance of Fe;O,@Si0,-NH, were studied. The results showed that at a temperature of 25 °C, pH
of 5.16, Fe;0,4,@Si0,-NH, dosage of 0.01 g, and adsorption time of 50 minutes, the adsorption capacity of
Fe;0,@Si0,-NH, for Cd** was 173.91 mg/g. The adsorption of Fe;0,@SiO,-NH, for Cd?>" was chemisorption.
The Langmuir isotherm adsorption model better described the adsorption process of Fe;0,@Si0,-NH, for Cd?*.
The adsorption capacity calculated by the Langmuir isotherm adsorption model was 175.43 mg/g, which was
close to the experimental measurement value. Thermodynamic data indicated that the adsorption of Fe;O,@SiO,-
NH, for Cd?" was a spontaneous and endothermic process.

Keywords Magnetic adsorbent, Heavy metals, Adsorption mechanism, Cd
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