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Theoretical Research and Immobilization Practice of Heavy Metal Polluted Soil in a Closed Lead—-Zinc Smelter

and Surrounding Farmland in Tongguan, Shaanxi
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(1.College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China; 2.Key Laboratory of Plant Nutrition
and the Agri—environment in Northwest China, Ministry of Agriculture, Yangling 712100, China)

Abstract: The goal of remediating polluted soil is to ensure safe reuse of the polluted soil by reducing the concentrations of pollutants in soil
to the environmental standard limits. However, there is currently lack of evaluation on techniques and their performance of soil remediation,
which has limited applications of the soil remediation in China. In this paper, we proposed technique selection standards and efficiency eval—
uation criteria of soil remediation, based on the related regulations of soil pollution control, the ecological risks of pollutants, and the current
situation of soil pollution, and then examined the performance of proposed soil remediation techniques in laboratory and in—situ polluted field
in Tongguan. The results showed that both soil remediation techniques and their performance evaluation criteria were practicable. This re—
search could provide some valuable information for restoration of polluted sites, remediation of polluted farmland soils and protection of agri—
cultural product safety.
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Figure 1 Studied area and sampling sites
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Figure 2 Variation of heavy metal content in soil profile in studied area
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Table 1 Heavy metal content in 0~20 cm layer of farmland soils

HRR F i /g kg PfE/mg kg IR — AR Emg kg Kerp T S mg kg OGS SRS

Cd 0.30~5.31 0.26 0.2 0.118 1~18

Pb 20.44~328.82 94.63 35 16.3 9.10.14.17.18
Hg 0.11~0.50 0.28 0.23 0.086 14.17.18
Cu 19.5~31.3 26.1 35 26.6 o

Zn 59.3~71.3 68.6 100 732 T

Ni 18.9~38.0 28.4 40 39.7 ¥

As 7.66~10.1 10.3 15 13.6 ¥

Cr 43.1~55.9 532 90 69.3 I
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Table 2 Concentrations of heavy metals in leachate from polluted soils before immobilization
WiH Wk As/mg* L™ Hg/mg- L™ Cd/mg-L" Pb/mg* L™ Zn/mg* L™
SEFRRT) KR AFE HJ/T 299—2007 0.83 0.75 5.83 23.00 10.56
HJ/T 300—2007 0.75 0.75 5.63 22.38 10.18
HJ 557—2009 3.34x10° 1.55x107 0.12 0.68 1.09x107
IR R A H HJ/T 299—2007 1.06x10 4.98x107 0.051 0.19 0.10
HJ/T 300—2007 1.08x107 4.63x10° 0.044 0.18 0.09
HJ 557—2009 ER A ER A 7.03x10° 1.07x10° 1.07x10°
GB 5085.3—2007 5 0.1 1 5 100
GB 5084—2005 0.1 0.001 0.01 0.2 2

B3k AR T GB 5085.3—2007 AR fEFRAE,
1M A B Y5 % - 3848 i Hh Hg \As Zn .Cd A1 Pb 54
JE YR T GB 5085.3—2007 (bR fEFRAE . 2F—
AN R RG e AL BRI T5 e 3% Heg  As Zn .Cd F11
| R NS TR T a1 D O a7 (L E 2SR
H3E B (NayS . CaO & Ca(HPO,), M H A
AW E S E Fe U RIS R & A=Y E Py, %
Hg As.Cd 1 Pb ¥ HAT RAF AR fRICR s (X
XEGYR LI, 858 Ca(HPO,), WSINE#E 5%,
CaO FHEET 19, YA RIFE B RERCR A
FE T A A B R 35 LS & R 2% Na,S—1% CaO il
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IO E 4 e SRR A 5 S S R R VA R
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Y LB SRV, VAR - 3th i) ) 5 =R
TEPRE USSR A 12025261, Shy i, ARBIFSE 4 B FFE IX
ST G PR B A8 52 ah ) R FE G H B, AR AH
KINEARME L SGA B H bR, 456 48 1 AP
PERON F B, B AR -3 T B L PR
(A S (B B R R (3R 3), It — 204 iR TR
F 5 2 138 R e P00 2L 07 52 (18 3)

TEHEA 15 Y 1 B S FE R BRI, WT R IRER 3 Al
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DDA s o 4 R 109 G B AL L PR TR (R 2 R Y 5
YO R AT T o 2 b M R < R ¥ 8 ) (R
IF, TR FH O 24 A At e o B T Qe T
S ANA Wy ] ) AR 4 D BRI, A LA mT
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FLME S Al LA 25 ) PG S R T AR i 5 OB 55
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R IBUSE A2 4 S OL A 2 bk vk s 1 1k 19 T kAT 8
SO0 T PR S A SRS T R K
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Table 3 Alert, limit, and emergency values of heavy metal pollution in farmland soil (mg=kg™)

s As Cd Pb Hg Cu Ni Cr Zn
3L 15-25 0.1~1.5 35~80 0.1~1.0 50~150 60~100 90~250 150~250
FEL TR (1 25~50 1.5~5.0 80~150 1.0~5.0 150~300 100~200 250~500 250~500
IE=YIE] =50 =5.0 =150 =50 =300 =200 =500 =500
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Figure 3 Remediation framework of heavy metal polluted soil
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Figure 4 Schematic diagram for remediation practice of

metal— heavily polluted soil
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