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Immobilization Remediation of Cd and Pb Contaminated Soil: Remediation

Potential and Soil Environmental Quality

SUN Yue-bing, WANG Peng-chao, XU Ying-ming, SUN Yang, QIN Xu, ZHAO Li-jie, WANG Lin, LIANG Xue-feng
(Key Laboratory of Original Environmental Quality, Agro-Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191,
China)

Abstract: A pot experiment was conducted to investigate the immobilization remediation effects of sepiolite on soils artificially
combined contamination by Cd and Pb using a set of various pH and speciation of Cd and Pb in soil, heavy metal concentration in Oryza
sativa L. , and soil enzyme activity and microbial quantity. Results showed that the addition of sepiolite increased the soil pH, and the
exchangeable fraction of heavy metals was converted into Fe-Mn oxide, organic and residual forms, the concentration of exchangeable
form of Cd and Pb reduced by 1.4%-72.9% and 11.8%-51.4% , respectively, when compared with the control. The contents of
36.4% , 55.2% and 32.4% ,
respectively, and 22. 1% , 54.6% , 43.5% and 17. 8% for Pb, respectively, in the stems, leaves, brown rice and husk in contrast to

heavy metals decreased with increasing sepiolite, with the maximal Cd reduction of 39.8% ,

CK. The addition of sepiolite could improve the soil environmental quality, the catalase and urease activities and the amount of bacteria
and actinomycete were increased to some extents. Although the fungi number and invertase activity were inhibited compared with the
control group, it was not significantly different (P >0.05). The significant correlation between pH, available heavy metal content,
urease and invertase activities and heavy metal concentration in the plants indicated that these parameters could be used to evaluate the
effectiveness of stabilization remediation of heavy metal contaminated soil.

Key words : immobilization remediation; sepiolite; remediation potential; soil environmental quality; combined pollution
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Fig. 1 Cd and Pb speciation under different treatments of sepiolite
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Fig. 3 Soil enzyme activities after the addition of sepiolite
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Fig. 4 Effects of different contents of sepiolite on microbial quantity
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ARG, pH H-5 IR Cd A1 P & i |
IKABR 2853 Cd 1 Pb A& HIERG IS ML b B
PR Z BAAAE A GO R (R 2). Hir, 158 pH
H5 IS Cd A1 Pb 2 LU BRI FRE K Ph &
AR R AR (P <0.01) , 5KH
| REKAIRESE T Cd & BAFE B E AR (P
<0.05). SR, -4 pH {65 40 B M 28 5 2
()47 AE IEAR DG (HARBA . (P >0.05). WAl i, pH

JERU R L R AL I A AR PR o

A OCEEIA T AT LR VA 4 i Y e
PAEE RN I SR
TIERIVEAS Cd R Ph SR SUKAEZE L M REK

®2 TESHEHBEXEI T

Table 2 Correlationship of the different parameters

A TR

uEzN

pH S T Eed abed kCd et Eb BB KPb GERD CCTC A MEONS 1M UM M
pH 1 -0.82* -0.92™ -0.57 -0.72* -0.68* -0.71* -0.18 -0.96"" -0.85** -0.27 -0.24 -0.54 -0.63 0.33 -0.51 0.42
AIAEA Cd 1 0.87* 0.63 0.5 0.5 0.65* 0.15 0.79* 0.62  0.20 0.23 0.40 0.45 -0.15 0.55 -0.19
A Ph 1 067" 0.52 081" 051 046 095 076 0.31 0.13 0.60 0.67°-0.23 0.58 -0.18
%ad 1 0.43  0.72* 0.24 038 0.65* 028  0.54 -0.19 0.58 0.49 -0.54 0.30 0.10
i Cd 1 0.26 0.52 -0.21 0.70* 0.66* 0.18 0.52 0.64* 0.30 -0.48 0.16 -0.39
* ¢d 1 0.26  0.66* 0.78* 0.37  0.56 -0.21 0.51 0.68*-0.33 0.22 0.08
# Cd 1 -0.21 0.52 0.45  0.193 0.15 0.02 0.32 -0.35 0.14 -0.43
2% ph 1 0.31 0.0  0.43 -0.34 0.51 0.51 -0.24 -0.00 0.48
I Ph 1 0.83* 0.38 0.17 0.67* 0.61 -0.32 0.49 -0.36
* Pb 1 0.05 0.40 0.52 0.33 -0.06 0.64 —0.61
75 Ph 1 -0.62 0.51 -0.03 -0.63 -0.40 0. 12
AR 1 0.14 0.19 0.06 0.26 0.06
Jix i 1 0.33 -0.57 0.06 0.00
TR 1 -0.26 0.39 0.24
AT 1 0.42 -0.16
HA 1 -0.29
T 1

1) % A P<0.05, % A P<0.01
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WEBETE 2 A A7 7E 35 IE A C (P <0.05) , TS
Pb S50 Ph i 2 [ AE AR B 2 IE ARG (P
<0.01). HYIAN ST ESIE GRS R
FRERH G G P W BLEAR O, Horp i Cd F1 P S
ORI 1 DA BB K Cd B i 55 EWR B M =22 ) A7 A
BEIEMLLR (P <0.05). /KFEZE, M, KA
Feoe i 4R 7 5 A P B =2 (R A7 A A O, L
it 5 KRR N 43843 Cd & i Z R AE I ARG
EARAS . B T bR S 0 T A K SR S K A 18
REL BTG 5 R, i AL SR R T
AR IR 48 Cu., Cd 35 MRk e Ae R, wT L)
YERE SR Cu, Cd 55 HIEMIEMFEIR. A5
o B A R T TS Cd FD P B,
G 1 A T A S M % SR KON, DA I [
WA T Cd 1 Ph FEAIAR RS E . T+
SENRBGE A E R A G M S T IAAS od A P
PLEOKAEIR N Cd AT P 5 i SR A7 7R IE A5G 56
%, HLIREEIE S5 Cd A Ph & DL N TR il 5
K Cd B i i M 2 AR AR B IE A OGO &R, T DUE
R 4 BB E TS Y AN AR,

4 it

(1) 1358 pH B Rl TR 50 fE 3 i K,
15 HER Y Cd AN P H P A v B AT B 1)
IEPEIR BRI ER A5 G2 | B A 45 6 8 DL R
BAREAR ST, RIEATAEZS Cd M P &
Mg 4> Wik B T 1.4% ~ 72.9% 1 11.8% ~
51.4%.

(2) Jite FH A P o T /K R WS A s 4 Cd Al
P, AR L 5 3L i Vg Ay 5k %) 398 0 T R AR )
FOGXTRAH I, KREZE | i BEKR RS Cd &
MM T 5.1% ~39.8% . 0.4% ~ 36.4% .
21.2% ~55.2% M 17.4% ~32.4% , KRG, M,
BEK AN ARG 52 Ph 7 5 40 S0l L X BE Ak 3R AR T
3.7% ~22.1% . 19.2% ~54.6% . 18.7% ~43.5%
F12.4% ~17.8%.

(3) TETG Y L HER I A J5 — 8 R L ol
T ISR R, o S S R RN M O e
AT SN 0. 5% Fl 1% I 36 B S5 . 10 IR B %
PR YA TG T R AR, (5 % BAH LA A AS
WA it ni v A fo AN R R R e v G g rh 4

R 2 TR A a5 R BEORE L, A3 on o T
18.8% ~89.5% F119.6% ~46.9% . LI MEEL
TE 190 A BEA BT g N, B iR IK % 7. 6% .

(4) 3 pH (HS5WHA Cd F1 Pb &2 LK

A FIRE K Ph % i Z [HAFFEA B & A OCOC R (P

<0.01), 5/KREH | BEKFFEFE T Cd & BEAFAE T

FEHALKR (P <0.05). TES Cd a5

Cd FEZ I, I Ph & SRk Ph & BRI
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