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Effect of Sepiolite on Sorption of Cd by Typical Paddy Soils
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Abstract : The adsorption—desorption of cadmium(Cd) by clay minerals or soils have been extensively studied, however, the effect of the
application of sepiolite on Cd adsorption—desorption in soils remains poorly understood. The aim of this study was therefore to investigate Cd
sorption and desorption by 3 typical paddy soils pretreated with sepiolite through a batch equilibration method. Our results indicated that the
sorption amount of Cd on each tested soil increased with the Cd equilibrium concentration, after adding cadmium ion ranged from 0 to 20 mg-
L7, but did not reach a maximum. Freundlich equations were fitted well (R>> 0.962) to all the sorption experimental results. Sepiolite not only
enhanced Cd adsorption, but also increased the retention of Cd by the three soils. At the same initial Cd concentrations, sepiolite added at 5
and 10 mg-kg™ increased the adsorption amount by 17%~34% and 25%~60%, and decreased the release percentage by 1.4%~13.6% and
10.3%~25.0%, respectively, as compared with the controls. Solution initial pH was also an important factor affecting the adsorption of Cd in
soil. The enhancement of Cd sorption caused by the solution initial pH increase was apparent with the pH ranged from 2 to 4, but the effect
was minimal with the pH ranged from 5 to 8. Moreover, addition of sepiolite obviously increased the sorption amount of Cd by the 3 soils with
the pH ranged from 2 to 8. These results provide support for the feasibility of sepiolite used as amendment for the immobilization of Cd in pad—
dy soil.
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F 3000 remin? B.0> 15 min, WE FFR. RiEH
95% L BEGEYE 2 IR, A 1 mol-L™ MgCL ¥ 8
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i 3 IREH .
1.4 &% pH EHIRIm
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i 3 IRER
1.5 MEFE
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BEF BRI Cd MR TR TsE N, i T IR B
I Cd YR EER(Cd 5 & 2~20 mg-L™), SR I Kt ith
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RBNFRT, TEWIS Cd WREEARRAELLT .3 FlukFE L+
SO 4bFEXT Cd HYMR I B —E 25, LR LY
Yext Cd i B B AR, T 38 U8 FH % R O 2 0 L
HUPIE AR BN S REA 3R & 3 Rk Fg L+
XF Cd AWK, ECALCR T 6 A S 2 Y 3 DR T 3
o HXTHR(SO)AHEL, L8 B B FH AL S5 4k
IR B B 43 3 A0 17% ~22% ,27% ~33% Fil 24% ~
34%; TAHNL S10 A0 i) 3% fin 0 2 43 33k B 25%~
44% . 37%~60%%1 29%~39% .

% F Freundlich J5 72 (InQe =1/n InCe +InKj) .
Langmuir 5 # (Ce/Qe =1/QmaxCe + 1/(K; Qmax)) Fll

1 kBt EA MR

Table 1 Basic properties of the three paddy soils used in experiments

} ) ARSI mg kg }

e Bt pH & CEC/cmol-kg?  HHLF/g-kg? promp. e o 4 Cd/mg-kg™
EAN: ¥/ FEuga+ 5.0 133 339 160 18.1 83 -
HieH WITE 49 9.17 418 213 21.6 63 -
abie WA 5.1 11.8 29.8 142 274 89 -

RS R ART AR, RA
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Figure 1 Effects of sepiolite addition on Cd sorption in typical paddy soils
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Table 2 Isotherms parameters of Cd adsorption by soils with addition of sepiolite

S e Freundlich 572 Langmuir /772 Temkin 5712
Kr 1/n R? Qmax K. R? a b R?
FAN: ¥/ SO 66.6 0.807 0.994** 625 0.122 0.987** 208.2 79 0.940%*
S5 157.1 0.61 0.966%* 434.8 0.676 0.947%* 190.2 185.5 0.935%*
S10 502.4 0.797 0.975%* 909.1 0.917 0.459* 263.3 360.5 0.815%*
wIEH SO 46.5 0.794 0.988%* 555.6 0.088 0.842%* 179 46.2 0.910%*
S5 117.6 0.634 0.973%* 434.8 0.418 0.935%* 185.1 144.6 0.929%*
S10 375 0.577 0.994** 500 25 0.921%* 194.6 320.5 0.889%*
FARG SO 58.8 0.82 0.978%* 769.2 0.081 0.542* 203.96 67.5 0.875%*
S5 213.6 0.599 0.985%* 454.5 1.1 0.992%* 195.8 2323 0.957%*
S10 355.6 0.496 0.962%* 416.7 4 0.954** 173.6 317.3 0.941%*

¥ Qmax K. 1/n Kiab ARIAFEREE, * F = S5HIFRTE 0.05 1 0.01 BEKE,
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Figure 2 Effects of sepiolite addition on Cd desorption in typical paddy soils
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Figure 3 Effects of solution initial pH on Cd sorption in sepiolite added typical paddy soils

w4 R, W pH ERZE T W Cd R
M, WM R AR BN 5% . v pH (EIAE 5
B}, £1 8 U6 L B UR HH AL VU 4 W & 2 s Bl i
KAER 97%.90%F1 91% . B INMEHLA )T, 3 Fh 3R
W B i £k BEVA MR pH (B2 LA 5 SO Ab AR,
{BTEVE pH (EiAE] 4 UG AR R BT %. 7
pH=4 B, 2T 88 S5 1 S10 AbFH W B2 43 )3k ) %
KAEHT 97%F1 99% & e H (4K 91%F1 99% , L1 VH e
f13% — L A543 B8 90% 1 99% . ¥ #h pH (B TE
2~8 ML RPN, S i A Y R A R K 3 Rk
%t Cd B KR, H S10 ZbFR A KR B S T S5
AbFE,

3 itig

Levi—Minzi 2503 J B+ 3%} Cd AWK A] FH Fre—
undlich FEBIFHIE . Freundlich FREHEE KAME
A DAME R X 4 TR B 7 R A 5 B 4845 , K 1B

B, FRon X E 4R BT A W AR R R
K4, 3 FokRE LR IEEA R HIE TN K3y
R THAE, WHEHEEARMERN 10.0 g-kg? B Ky
HIE R THIE N 5.0 g-kg B, AT LGN ARE
B IR X 3 FKAS X Cd AR BRI, TR
FIFHE 1n (BN R FR TR & A XS R, — A
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MgCL IR E . REIEHLA 3 FhKFE L 0% B Y
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Table 3 Effects of sepiolite on soils pH and CEC

S0 s $10 S0 s $10 S0 S5 $10
pH 4.97 5.90 6.93 493 578 6.98 511 6.43 172
CEC/emol kg 13.1 135 13.6 9.1 92 938 118 121 122
IR 5 HAR R BB A T R, TEBESER L PRTN
=A

BT Cd 43 RPAER ST, REBE AR T R B8R 43
FAELHEW, T AS BE AR IR B3R 4 B R 43 B MR
B, ¥ BRI AR 43T 5, BN N A N (L BB B8 3 38K
FE 5T Cd B9 SR FHRE ST, tLBEISIR XY Cd %
PRI BE T

F3FIH TIRMERA S 3 MokRg L pH EH
CEC M7254k, BN 5.0 F1 10.0 g-kg™ OMEHLE X 3 F
KA+ CEC ¥ 1 Ay , (BRI YR A4 pH (12
75 0.93 F1 1.96 /NHfy, EYRHY pH A5 0.85 Al
2.05 ANBANT, LLVNURAY pH EARE 1.32 F12.61 N34
£, X ST A AR G RR— e, TiEh
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