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Si0, 20%
[23-24.44]
[41]
[42-43] [23,35]
Fz1 EERIBSETARSNA
Table I Research and application cases of silicate passivation agent
Cd Cu pH Cd Cu Pb Zn 64.81% 60.64% [21]
Pb Zn 70%  64.83%
Pb Hg - Pb** [26-27]
Pb Cd pH Pb Cd cd [28-29]
0.2 mg/kg
Pb Ni Cu 8 000 ~ 16 000 kg/hm? [30]
Pb>Ni>Cu
Cd cd [24,31]
Cd pH 1500 kg/hm? Cd [25]
5.94% 3.59%
Pb Cu - Pb Cu [32]
99.9%  98.2%
Ni Cd pH 14% [33]
Cd Ni
Cd Pb pH Ccd 10.44% cd  [34]
20.85%
Pb Cd pH Pb cd [15,35]
30% ~ 50%
Zn Cd pH Zn Zn Cd  [36-37]
99%  94%
[48]
2
2.1
Pb2+
cd® ™ 10.04% 15.71%
10.23% Brown %%
[19,45-46] [47] EDTA
Mtepra) MtEpra)
2+ 2+ 2+
Pb Cd Zn Cu Cu Cd Zn
49
16.0 g/kg Pb Cd Luo I 1.07 A
48.7%  56.2% 40g/kg  As 88.84% 99.82%
Cd 53.1% As
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(501 (-OR-SH) Liang [
1.56 nm 1.60 nm - cd cd™
50 - - cd”
2.2 7 g/kg 21.84 g/lkg  36.58 g/kg
2.2.1 2.3 -
19511 Cruz-Guzman
[27]
Hg*
L-carnitine- Pb**
BT i B3 Na,SiO;
Pb 70 d
Zhu B4 (LPSSF (POD) (SOD) 28.3%
) (MMT) - (LPSSF-MMT) 72.1% Pb Si
[56]
C
POD
2% LPSSF-MMT Ccd* Wu P7
Pb*" Hg** zZn*" Cu* MMT
15.79% 25% 28.57% 40% 42.55% Lukacova P*1 pH
2.2.2 SiO; 5.8 Knop Cd
Sio3 5 umol/L 10 umol/L 80 pumol/L Si
OH" pH (SOD POD)
cd
Pb** Cd* PbSiO; CdSiO; cd 100 pmol/L
421 Terzano
Spagnuolo ®* pH 7.9 Cu*" Cd* 15 g/kg
24 g/kg pH
30 3
1
Cu Cd 30%  20% 591 gpj 016 (17
Si-Cd
3
2.2.3 Ciesielczyk Y
Si0,-MgO Si0,-MgO pH
Ni pH<8 Ni 31 pH
Ni?* pH>8 pH pH
Ni(OH), pH=10.1 Ni(OH); Ni(OH); H
Si0,-MgO Ni
[60] H+
q*
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NKF-6
Pb2+
3.2
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(HA) - (HSKA)
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6+ [2] > ) N
3~3 U HSKA . , 2013, 32(3):
HSKA KA U” pH 409-417
4  HSKA U* 85% KA 3] . : .o
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6+ 5(7): 1441-1453
- HSKA U . . .
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Cu** 100 mg/L and Environmental Soil Science, 2014: 1-12
cd** Nitt Xue [68] [7] Wang Q Y, Zhou D M, Long C, et al. Indication of soil
cd cu¥ 7n?t Pb* H heavy metal pollution with earthworms and soil microbial
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Research and Application of Silicate Passivation Agent in
Remediation of Heavy Metal-contaminated Soil: A Review

WU Chenghui'?, LI Liang'?, LEI Chang', CHEN Tao', YAN Bo'", XIAO Xianming'

(1 State Key Laboratory of Organic Geochemistry, Guangdong Key Laboratory of Environmental Protection and Resources
Utilization, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China;
2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Heavy metal pollution of soil is currently the emphasis of soil remediation in China. Silicate passivation agent
such as clay minerals, monosilicate and silicon fertilizers are important heavy metal stabilizer. This paper summarized the
classification and characteristics of silicate passivation agent, clarified the mechanism of adsorption, sedimentation,
plant-microbial and influence factors for the passivation of heavy metal, and pointed out that it is of great practical significance in
the future to research and develop long-acting silicate passivator which is citrate acid soluble, slow-release and can not only
adsorb, sedimentate and inhibite heavy metals in soil but also promote crop growth.

Key words: Silicate passivation agent; Heavy metal; Soil remediation; Adsorption; Sedimentation
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