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W FE #ESEHNRETRIER T S-ZnFe,0, UAMEAURMEMER T, i3 Cd() WL B RBEAT o 45
T S-ZnFe,0, XF +IEHAA BUF MEIALRCR s 1EWMRIE pH A 5, S-ZnFe,0, TN 1.5% (wt) T, fM&EN
5.69 mg-kg™' AYTE YL 3 CA(IT) MR BERCE BZS FHALZ 96.02%, S-ZnFe,0, T35k IR I8 77.94%; S-
ZnFe,0, FEHM i LML A . B FocHe e 5 | S5 VRS2 Bl 388 Cd(ID) BIMWRFE, tIErh KRB m s v A ke
B KA YGE A, W SRRk REh 25 A S5 b7 A BB 34.13% F1 22.65%. F447 Pb(1T). Zn(Il), Cr(1M).
Ni(Il) B pbxd () pydr EVER, 100 Cu( 1) {4 CA(ID) AW SN T 12.92% . Frifil 4 (9 S-ZnFe,0, #iMEN
KR EAT BB . TR e B B O IR R S, TR AIC 498 Cd( ) 93, BRAK -3 Bess Y
KBRS, HFFTR] MRS Y R B RS

KRR RAE; #RTSYeIE; S-ZnFe,0,; flifk

4 (cadmium, Cd) /& HRFFEHESRIEEESEITRZ —, MUSKKA ., AKEIE A A =45 07
ARG Y, Al TR . B8, S AERMaEY A KA AR F 2, E L5
IR A BB N, RIETG U S PR RINE] 7%, Wl E RN, MAEPREEN+
eI L B O ARG BN, AR R R R B Yz — B, R YL R A Y R A R
H— KRBT

TERZ TR Y, BB TR R R L | AMIK . SR mE M) 2ot &
A RHIE S s G 330 S B 2ot S R ) IR A RS DT IS B s AR VR A MR A i B D R R AT bt T 7K
RS E S, BEIE R AR AR KRR B S 4R, B TRe S RIs i Akt Ik
FREEIEARH, PECRIME S SR AR RO ER G 25 B HIAEE AU YERE, DD s g m s . VK S
PERHGR A — R R REFHE AV INRIAR | S EER Y, FA RGeS, RESF & m bk
[ B R LSS Sk ek 45 Eg, SCIE S mMEEIRC, 1AL, REMAMELAIE SRS IS ERER], TR
KR 2B RIREES A A R BART, Hat oA K ELA ARG R VR Cd( 1) SEE 4
JEE TR, a0 RAHMI %% SR H 2R . RO gk . Fe,O, MM S T k2 A )
WETETE MR (Fe,0,/Ch-G-P) W LBR/KIE T 98% LA Lf¥) Cd(1T); LIU Z7 #£ Fe,O0, F iU A ik
Tk, X TR A, SRR ALY 67.80 m* g ! 1 Fe,0,@Si0,(-NH,/-COOH) RitE4kAt
Ak, XF Cd(I) BRI AT i8] 84.03 mg-g o HIEHE S RIEE S A ML HEREM AR R SR AR
B AN W g iis 8 TR O . A s HHAZ S5 Fe,0,@Si0, MEPENR 535 B
LAl 28 R AR S A RME B IR S w50y, W PHPFEED il & RBIRETEG K Fe,O,-BIRERTIRE
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A RE (MFH) %+ 3858 B4R 0 5B R n 3k 38.90%; 1~ Eopr %0 R &4 — o mk bty
Fe,0,@Si0, B Pk Wiki 6 8 3, M (10.9122.06) mg-kg ', FHE 1.64 mgkg', EERFKLE
84.90%"", M LR Lk 10 UK S RT A SR R 15.919%~18.55% 1Y - HE A, Hh A MR B BRIk
33.33%~50.26%. RARKUL, BEVEFIAEA MM R MRS U RO W, IR B el i
Cd( ) MR T AR B TR LB R 80R, (A3 S m B i R AT s et

AWFFE iz R K L4 T i L2t aReie MR R IRER A BL S-ZnFe,0,, TEBIEIEETHY
IR RAEZ R E RER] . 2 RHEZ BTABFSE PSR R ) CA(IT) B BRI IRCR . A THRIT H R
15U F IR I RE ST, A AHAE AW AL, SR WA ISR i, FESUERATR pH . AR
HRUSSEERE TR, o0 TEME . SR IRAIE SR K 4w BH B 119 5a P it 7
o, BT TR, DI R IR R RIS S R
1 #MR5EE
1.1 kR R R

S T EARFIINE [ b E R TR LA A BRAR], HNO,. HF & HCIO, Mg, L-2PheaEik
AWk, ZnCl,, CuClL-2H,0. NiCl,-6H,0. CrCl,-6H,0. PbCl,, FeCl,-4H,0 } FeCl,-6H,0 ¥ 43
Mréti.

HERIFLR 3N SR A PO SR IR i SR a1, AT ARG . KB AR &R AT
T2 E RS 100 At H. T3 pHE N 7.78, FHETCHAEN 7.41 cmol-kg ™!, HHEAHITSES
4372 g'kg!', BARSEN 5.69 mgke ',

HRAA P M A 39835 YL XU A5 bt (GB 15618-2018) , SR TR INAMNEE 48 S bk i 77 el &
AR R R, Bl E SR S HIEARMES), AR TEEML 100 Bififjfr, &A%
P E S B TS Y FREAIHRBE 225N Zn: 360.96 mg-kg'; Ni: 184.73 mgkg'; Cu(Il): 160.79 mgkg';
Cr(1M): 270.38 mg-kg™'; Pb: 272.48 mg-kg ',

1.2 S-ZnFe,0, MHIA0HIE R EBIFE

Ht—E it ZnCl, Al FeCly-6H,0 #2/8 1:2 (EE/R LA i THREAIK T, 8 pH & 11, 70 C KB HIR
4 h, FFARUTIEFBAKFIOK CBEEYE 3 #, 60 C BT 24 h, WHEEIRY ZnFe,0, 5—E & L2140k
R (BE/R R 1:1) S0 T8 B Atk , HCLEE WA pH 298 4~5, AR ZET 160 C TN
6 h, BHIRIIEH LK R IOK CEEEDE, 60 C TEZ T4 10 h, WHERITE S-ZnFe,0,.

£ XRD., FESEM/EDS. BET & VSM ¥, Frils bR A2 S-ZnFe,0, MEIEAKIIRL, ~F-H4KL
BN 28 nm, HLEREAN 85.92 m*g ', HARAIREILIREE N 39.90 emu-g ', HA LRI . W5
B ATRERE S B A
1.3 EHAFsEIEi&t

FIHEA 40 mm. K 300 mm A4 HLBEIEAE
VEWRAHETFESEES . SEORRT HPM AP AU A N B T |
FTEELAGRIE I RERRE , BE Gk SC Y = R AR Sy
B FERIRGA HIEA 4 em B 0YA AP IER 7
PLIR BB 1 AR RS S K H Y. i FHLBIE Z
S REAT R K OB . b 1 %
A, TSR RS, St B ——
i 1, e

i) - BE A5 FL I S-ZnFe,0, A1, & P rE
SEEE 21 MDA SRR . 1 S- o —j .
ZnFe,0, & Jin 71 & 56 B 2 5 0. 0.50%(wt). s
1.00%(wt). 1.50%(wt). 2.00%(wt). 3.00%(wt), 1 SREEREE
{#iF 0.10 mol-L "HCI. NaOH &k I8 #aliK i1 Fig. 1 Schematic diagram of the experimental equipment

0.0 mL-min”| = %Zﬁ]ﬁ‘
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pHEHZ 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0. 10.0 /E AWM, HWIH WAYESEE A5 ffH
)& Zn(11). Pb(I). Ni(Il). Cu(Il). Cr(Il), ZrnRFEM IR . W pH (E A F R8BS
H CA() RE RO R IRAATE A 5 . A TSI BB/ NSRS 22, SECHE AR s 40 P VR S TR) B 1 11
HERLAE, AT AL AR AR R RO S W AT — R IORE , BT IR IA 2 0.45 pm P8 A5 08 )5 0
Cd(I) ¥, WU, ZiR L AR SIS 5 i i AR 5281k, FHREW 9 )7 0 S-
ZnFe,0, M BRI TRAE 34T
1.4 SHEE

KA (HT 962-2018) 7E7K L LR 2.5:1 BRI pH E, CRREESSHE (NY/T 295-1995) IBHE]
Fackhzsht, EETREPEAL-IMIIEAE (NY/T 85-1988) M- HEAHUR & i, e ifis: (HJ 832-2017) 115
SRR, Tessier TAGARPGE! I IR RFIER, FBEES SR TR (ICP-MS) I AR A
PRE T Cd( ) BV EE . P8 B AR 2T AR 635 (FTIR, NICOLETS1, Thermo) 43HTA4 4 2 B hE
H, X SIEHTFHERRY (XPS, Thermo ScientificK-Alpha) 43R HEITCE IINZS
2 #HR5TS
2.1 S-ZnFe,0, FEX} Cd( 1) FERAISINT

BRI X C(T) BB ant& 2 ffzs . & 2(a) Mk Cd(n) pyuk sk, H3erppgnl i
Cd( 1) BRI TRAE AP N RS, WAL W B 3 R & S-ZnFe,O, A1HI B 1 72, 52 B K IA T
Cd( ) By BEBERT TR ARKTREIR AR . Horp, 28 A4l (CK) RS Cd( 1) iR e Btk = 2(b)
TR TAAN S-ZnFe,O, #8411, I H. S-ZnFe,0, FI#K CA(IT) BKIA R L, MR, S-
ZnFe,0, HE<1.50%(wt) i - AEMRE Cd(TT) Wk BRI AT T 2 SE RN R M R S a3 . MR A
0.50%(wt) J 1.00%(wt) BF, EAEME CA( 1) WREESAIFEMRES 5 130 mL A1 100 mL B BB, FiE
0.22 pg'L™" FAE 047 pg-L™', JFEM0.11 pg- L F= 0.24 pg'L™'. S-ZnFe,0, i =1.50%(wt) i, +33
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COn e s COmmRER A7 84
10060 A S EEAYE ERBS ’
8.2
=
75%
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ABHH /wt AR R/ mL
(c) NIRRT RN IRAAIE A & Lt (d) SRR R = T A R pHBE RV R iy A8 1k

E 2 S-ZnFe,0, HEXITIE Cd(11) #iAERIZIm
Fig. 2 Influences of the dosage of S-ZnFe,0, to the leaching of Cd(1l)
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PRI CA( ) WREEIEIH N, HEARYERFAE 020 pg- L' AR, I S-ZnFe,0, J5 +4E Cd( 1) AYkiA i/
FasEkbH, i S-ZnFe,0, MRHIINAXS 18 Cd( 1) A B B AT BRCR , 7EpRHHE N 1.50% (wt) i
Cd( 1) By 20T 58 95.72%, TG A A BT S (K 2(b)) , HTA AR Cd(IT) ki
PHEARF GB 3838-2002 {Huge/KIREmAmE ) FERY 1.00 pg L',

ANFRPEZSH CA() WEPEANIR], SRR YRR, Al AR ) H A 2RI AT sS4 2s A
TR 2 B X FE s . B ATES St SR Tessier dELRARHGENTNE 5 IR RIRAFES
A7 EE AT AT, SERANE 2(c) PR . &5 A R EIE R B A b LRI 38 s (37%) >4 A4
(B1%)>TRIREREE B (23%)>FRIES (5%)>AHEE G (4%). WSIN S-ZnFe,O, MEHH L3P AR &SR
PLEE AR 5 HA8 BN, nIACH S FIRIRER 25 A A0 o FLIUR IR, R A4 5 L e B4 tk, LA
b AASEER RIS IR A SO . SRRV N 3% (wt) B, AT AR A R IR R 45 A AR 7 LA A
33.48% M1 21.57%, FHIEEEASERGE GG 22.45% F132.81%, 525 A4IMLL, FEAARIKE
AR, S-ZnFe,O, MEHINE M AT S8 AR 45 B AR R B AL WA GBS KA NS A8 . TR
RUH X CA(TD) BRI S22 56w, R RCR AR 2081 pH g 4tk , H pH H7E 5.5~7.0 {E I .
 2(d) AAFERRHHE A EAEA R pH (ERshASAR LR, TLIEH, BN S-ZnFe,O, FiJa B pH (A
FIAEIEA R, BEMEE T pH (HLACE UG S8 12 s R S KOs, X2 I s T i s
FoKIERU, 0 S-ZnFe,0, BITRIIFFASREM 3% pH (A,
2.2 AR pH 3T Cd( 1) BERAYER

AN pH 254 F 30 S-ZnFe, O, ARLEIRIPEFAR], i pH (E 2D Btk bk K 4 e i i 42 Jm g
TR/NEBESEY RIE] pH FRERE IR Zeta A7, WA 3(a) s, THEEURAE pH N 2.0~11.0 7
Rl AR, R G SRS pH (EAYIE KGR . S-ZnFe,0, MPRHYSEHLSFE pH y 2.8 B, Hoesfidk
£ pH i 2.0~7.0 Ju[EINBE pH # KGR, b5 R EHEAE pH R 8.0 BHE&T 0, 1Mi/s i far i &34 .,

I5r 40
10 —=— Jiln A ~ pH —=—3 —e—d
st \ —o—S-ZnFe,0, L300t =5 —v6 7
: —*—8 —»-9 —e—10
z 0 2
£ .| = 20¢
z 0 >
= -10f %
E -5t = 10J
g 20¢ g 0.3
N —25F izﬂ 02t ~ ¥ 3
—30 F ES s
35t £ 0.1 - ——
4ol o
2 3 4 5 6 7 8 9 10 11 12 0 20 40 60 80 100 120 140 160 180 200
pH AR/ mL
(a) K S-ZnFe O, [ Zeta L] (b) AIRIpH T kiR Cd( T Yk B Bifibk 75 s b K A 84k
o116 COnssiss CORMEAES
0.12r ; A S ERANA EERRES
100%
o 0.10F
E‘ )
Eﬁ 0.08 | i 5%}
=
% 0.062 0.066 %
—_~ > a
= 0.06 0,056 0.055 0.052 E g |
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L o004t 5
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B3 AR pH X% Cd( 1) BREIFAD
Fig. 3 Influences of pH to the leaching of Cd(1I)
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4 S-ZnFe,O, MEIHE N 1.50%(wt), WEHK pH 4351024 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0 i,
+38 Cd(ID) MBI LLANE 3(b) s WA AR TP AT 60 mL 43 CA(IT) APkl BB, ki ik
FERERE B T N FERLRY B, CA(IT) AIRISTE pH i 8.0 PR & T, Hm ks S
pH i 6.0 BHIR A AR ZE 2.51 pg L' IKIAHE 60 mL J5, Cd(I) iR EEAR pH FIHA T
FaE, BN 0.26 pg L™, Hrf pH h 5.0 BRREE AL, KT 0.06 pg'L™'. #¥ 180 mL 5, AA
pH 250 T B HiAE Y CA(T) BBl pH 3R el /b J5 3 s (i #a %, 78 pH oy 5.0 iR,
0.04 pg-L™', TfE pH N 8 I Ei ki m i pH 4 5.0 BHHARRIMRE, X 116 ng' L™ (1 3(c)) »

&l 3(d) A EHHE T, 2R pH WA RIER G 1 E R0 A & e ol. BT LA, &
AR pH WIERIERG, B3P DRSS A SN TEAFAEE (B 65%) , HUSEA ML G4
(17%) , AR pH Fizdi A Bl HARTEARRE A D, BRIRERES G5 5 AR (290 0%) , Hik
SN A MR A, X S ATTSEIR A2 R

— AR, pH<8.0 i} Cd( 1) fE/KIEW T FBLL CA>AFEAE, i pH 34 RE W A= i Cd(OH)", 4
pH=10.0 J5 W FZLL CA(OH), VITERIEAFAE . SR TP RIEAEAREE T R 2, SRR E AL &
. PHETAC A s AR S S ERAAAEIEA, P S-ZnFe, 0, MABHE 3P e
BRI N5 BN - AR B B E A . s, MR MR, H S IR IARES & A e
PG, X 0 4 m BHE T RURR R I3 K, AR Cd( 1) M. tesbh, RS RE s
F IR R AR TR YR S RO, g IR Cd( 1) RYMERER RIS, X S-ZnFe,0, MEBEE, 7E
IRBE pH MCARR, LI BR R R A R B HR e I R M G X K. 7E pHART 7.0 B, 3T S-
ZnFe,0, F iy f s far, X CA(T) B M B AR Bl pH 38 K385, {2 pH 4 F 7.0~9.5 JEFl}, S-
ZnFe,0, M T iR R A B mr e, 8 Z A ERe s [VERIIGSR, (EAS AR CA(In) BB BE T8
55, BEH pH ARSEE IR FRCR BRI S . AEMATTHT, A0 pH (A LPAUREEFMA W pH H, &
TEVER) CA(IT) H TR MR R R B A R A, SRR pH=8.0 i Cd(TT) kAT T
HAA R 2R, A, bR AR B ) SR S N, BRSSPI BN
A5, AR SR 5 UM . B TRV pH ZREEREK, AR SO, X Cd( ) BB RE
WpfiZ i, Cd(I) MR A SR . ELAE pH YEEN, SR T S-ZnFe,0, MISHUKIR IR
SR MANGEESNE, HIMRE S IR AR
2.3 HESEXT Cd(I) BHBIEh

Cd(T), Pb(Il), Zn(I), Cu(Ml). Cr(Il), Ni(Il) E+H5Yh i W LM ESREE T, ef1E
BARRWEEE, R AT, ARGE ) RN S8 B TS TE A
Y, IR 1.50%((wt) B S-ZnFe,0, MBI ST/MES), TR pH 2 5.5, TEERATHTT
FAEWIAE LR, RIS B XA - SR A R

WA 4(a) fs, 5 CK ML, 5 FEEEBRTINNT S-ZnFe,0, MR MERIIAE ITEAELE R, [ 3, +
8 cd( ) MBSIAEMIA R 70 mL JE st AR E R B Cu(ll). Cd(Il) B4 4 Cd( 1) pyRsiL
B CK P H BRI T 12.92% 4b, HpE4E IR —FERME—e > cd(l) Bvae s, H
H Zn(11), Cd(TT) ZA&+AH Cd(T) BB R DRI, 15 39.52% (K1 4(b)) o« M3 Cd(TT) 450
LR AR, WE 4(c), PRSI N EEAAAEIEA . Zn(T1) K Cr(T) AES ] BH 54
KAENGEEGEFG T, S35 38% F136%; Po( 1) MIESINFBERE SN 5 IR 16%; 1 Cu( 1) A7
TsEEs TSR A H, X% AR CA(TT) P s A SR — B

IAFER A INAGEN 4 CA(T) R RERA T A R R — 7 T T RE A el A B XA ] 42 25 71
W HIANTR], T o — 7 &4 S =2 (R A e it . ARYE 2.1 ARkl T -3 pH (WA fbnT HEWr, 78
WA pH R 5.5 ZEAOWRE ST, AR pH (ERIATE 5.5~8.5 ZIal, 7EICAM T Bt F e R R
4 Cu() 5 Cr(1) (WUIERHRF AL pK,, 57510 19.6 A1 30.2) ATREF=A: Uil HARYI B FIEA, HIF
B75 0 N w9 @ v & D PR o e 011 o e A B R ey OB N B e oS S SR e g e B P e
[FIE, WSIZE I — oK AL AR TR GERREIRAR, SAHA S5 A48 B 7 —%
IS EORT LRSI T R AU A A SR A T4 B 3e P BN RE T B RN, IR S AN R/ IRt — 28K
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ﬁ? 0.02 —a—CK —4-Ni —vPb

) —e—7n 4 Cu —+—Cr

%920 40 60 80 100 120 140 160 180
AR Y mL
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Fig. 4 Influences of coexisting metal ions to the leaching of Cd(1I)

i RO R pK B9 RITTE/N : Zn(11)(8.2)>Pb( 1 )(8.8)>Cd(11)(9.7), i%x—4kit 5—2E Fe,0, FH Rk
VST 24 8 SR M ZE AR . T80 SRR SR AN B B - ARSI B, XS Cd(TT) 1Y
WP = B EERRIRS |, TX Po( 1) AIRER ZECE M AN ER, PRIk Pb(TT) Eb Cd( 1) SE255) 9l 45
MR ARHEGE RN Po(IT) A0 T Cd(IT) Ao eE, 305 L3RR, S-ZnFe,0, FHBHHIML IR A
JE CA(T) B E2 RN . AR, LB A rTxs Cd( 1) B piHpe 7 Po(11HPY, H
Lewis RIS AMRERE CA(T) S 1L Pb(IT). Ni(Il). Zn(II) EAAIALY, L-2EHE2mRAY-NH, FI-COOH &
B, ARSI SEIRGS A B Z AP, HIL Cd(1T) 2 A4 | AR ept e . Ph(n) Mdsn
R T ARIAZSHARY o4t FTRER: T PO(IT) 7E kS e At (A A CA(IT) Al it ST I 2
N Cr(1) % Zn(11) 5 REAAE HLES A 255 b7 ELRE T e DA i h 4 B 1 5 2 Mo 381 1 kit Sk
I, JERKE Fe-O-Cr & Fe-O-Zn &JRECA Y, AR5 CA(11) HBEHE £ 5 b} 2 i Y -NH, & -
COOH #A ik, @ Cu( 1) 34T Cd(Il) B F2FEFATEEZ R T Cu(1l) 5 Ccd(1) Z =4
TSI, 2 AR ARE A B AR T BT S A LT, IR T Cd(TD) ik, X5
BENETTAYEB 5% KA G- By oe 45 R —34.
2.4 S-ZnFe,0, HUNRFMIHIE

ABFFE T S-ZnFe,0, #ELE ZnFe,0, B MARL L-Peafoietming, FTIR 4554 (Bl 5) Rt Rk
KT e N4 3 ZnFe,0, F1fi: 76 1 042 cm™, 1 623 em ™' AMRURAGIN ] C-N Bfp4ER5) |
N-H 5 1 N 25 i 4 sh o | e i 2 3L AR AR 0, SRIEFRFAEIE 0 A AE 1 099 em™'. 1393 cm ™', 1428 cm'
1737 ecm™, 2854 cm™ J% 2922 cm™ &b, Z5IEJET C-O @ h4riRsl. O-H @iy iRz, C=0 &)
fEdRal K O-H SPARHRS); 3 430 em™ MHT AR TE R IYRFEIE AT REIH B T N-H SR s F oA
B REUIFHGE, FIEARELEREHIEESIEIE Cd(1) MIRE S22, HARIEREAAIRIE (HSAB), &
fig (CA(I0)) XEIERLAEA SR AU, R T A I B A S A A A2 Cd(TT) B A [ 1) —
AHEFHE, AP, FTIR 25 IfEARkg] LB si e ii g, REAHIES ZnFe,0, 55T
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S-Fe-O ¥ S-Zn-O ##, X5 KALWAR % [17ff —— R —— S
FREER—E,
N RJE S-ZnFe,O, 1F 580 cm ™' LY Zn- 3l

O. Fe-O HERYFFAF VN BA i imcs, TR
AR TFRES S cd(D) I da e I id &
P R AR PTRE R RS Cd( ) By AR g
THA Y Fe-O-Cd 5 Zn-O-Cd, 7F 2 854 cm™',
2922 em™ AbFERFEILIESR L 3 430 em ™ AMRHAIE A | R | B B[S
m%g%%m;axd-@gg’ LFEEU? TW@X#@%&%ET%@ 4000 3500 3000 2500 2000 17]500 1000 500
R BRI b, 7E 600~1 800 em™ Z [AI7F7E Wave numberfem
fJ-C-N, -C-S. -S=0. -R SFFEPRFEWELE N i
Ja kAT 2R A, A RIS R AR A AR
WA, AT I Cd( ) AR LE 145G RV ITE

Kl 6 24 S-ZnFe,O, WIS XPS 0Hr45HR. HhIE 6(a) MIEEIFRTLIE L, RVEHHE T Cd 3d FEE
U, BRI CA(TT) B e LR T . Fe 2p AFAHIEE] 6(b) H' 710.51 eV, 711.92 eV, 713.69 eV AbflE
1 724.86 eV By 51UTJE T Fe 2p,, il Fe 2p,,, HH 710.51 Fl 718.32 A EIE W EA Fe( 1) HITF
1E, 713.69 eV Fll 732.27 eV AL HYIEZ R Fe(Il) FA7ER, [ 6(e) 19 Cd 3d A5ANIE T, T 405.27 eV,
412.04 eV IESHIXTRL Cd 3ds, A1 Cd 3d,,, AIWAGIEIGE RN G CA(TT) M ASREAESE . E 6(d) 1Y S
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Leaching release behavior of soil Cd(II) under the magnetic nano-S-ZnFe,0,
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Abstract A soil column leaching test was carried out to study the leaching release behavior of Cd(Il) in
cadmium-contaminated soil under the S-ZnFe,O, magnetic nanomaterials. The results showed that S-ZnFe,O,
had a superior passivation effect on soil Cd. Cd(II') leaching release from contaminated soil with Cd content of
5.69 mg-kg ' was reduced by 96.02% compared with that of the blank group, when the leaching solution pH was
5, and the dosage of S-ZnFe,O, was 1.5%(wt), and the average effective recovery with magnetic separation
recovery of S-ZnFe,0, could reach 77.94%. The adsorption of soil Cd(Il) by S-ZnFe,O, was mainly through
surface complexation, ion exchange, and electrostatic attraction, a large amount of cadmium with high activity in
the soil was transformed into Fe-Mn oxides-bound forms and organic matter-bound forms, and the proportion of
cadmium in exchangeable forms and carbonate-bound forms decreased by 34.13% and 22.65%, respectively.
The coexistence of Pb(1l), Zn(1l'), Cr(Ill), and Ni(Il) ions promoted the immobilization of Cd(1l) of the
material, while Cu(Il) increased the leaching of Cd(Il) by 12.92%. The as-prepared S-ZnFe,O, magnetic
nanomaterials have the advantages of being highly adsorptive, recoverable by magnetic separation and simple
preparation method, which can greatly reduce soil Cd(Il) activity and lower the risk of groundwater
contamination by soil Cd release. This study provides valuable insights for the remediation of cadmium-
contaminated soil.

Keywords soil column leaching; cadmium-contaminated soil; S-ZnFe,O,; immobilization
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