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Changes in the ecological risk of heavy metals after soil remediation in a typical

Brownfield: A case study of Guixi smelter in Jiangxi Province
ZHANG Jinting, SUN Hua® , XIE Li,” HOU Dawei

Department of Resource Environment and Urban Planning, Nanjing Agricultural University , Nanjing 210095, China

Abstract: To date, few studies have addressed the ecological risk around brownfield areas in China, and most of these
studies have only evaluated the potential harm of the risk source, without considering whether the risk receptor can
withstand the ecological risk. Therefore, in order to conduct a more comprehensive ecological risk assessment, this paper
added the risk receptor analysis in the ecological risk assessment of the area surrounding a brownfield area and ecological
risk assessment of the surrounding areas included both hazard analysis of the risk sources and ecological vulnerability
analysis of the risk receptors. In addition, few studies have examined the change of ecological risk over time. Therefore, the
present study measured ecological risk at two time points. GIS spatial analysis, which was used to determine spatial
differences-in ecological, indicated that, before remediation, the Sumen area, Jiuniugang, the Shuiquan area, and
Chuanshanlong posed a very strong ecological risk, whereas the Shenjia-Linjia and Changtangzhoujia areas posed a medium
risk. The ecological risk was greatly reduced following remediation, and the previously very strong-risk areas were reduced to
the strong risk level, whereas the medium-risk areas were reduced to the low risk level. This demonstrated the effectiveness

of remediation while there were still some regions, even though only a small part, were in strong-risk levels and they should
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be strengthened to restore in the future. In the present study, the ecological vulnerability of cultivated land was the largest.
It is necessary to further remediate some regions which have the strong vulnerability and large risk to improve the ecological
levels. Therefore, areas with large ecological vulnerability and low ecological risk should be targeted for improved monitoring

and prevention measures, in order to avoid the occurrence of strong risk.

Key Words: brownfield; ecological risk; heavy metals
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Table 1 Reference value and toxicity coefficients of heavy metals

IR BRI R (me/ke) R A
Heavy metal elements Heavy metal background values Toxic response coefficient
Cd 0.108 30
Cu 20.3 5
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Table 3 Analysis of heavy metal content in soil
At 3t EEEILER TR/ (mgkg) P/ (mg/kg) PIE/ (mg/kg) 8 R b A L 461 %
Period Heavy metals Content range Mid-value Mean value Percentage
(C3=4:0) Cu 2.35—247 45.25 67.76 48.72
Before restoration Cd 0.02—3.71 0.42 0.62 58.97
BE s Cu 0.70—67.90 14.35 21.61 12.82
After restoration Cd 0.01—1.30 0.16 0.24 28.21
x4 BEXTEESHEYRKE FHE—NE
Table 4 Grading standard of E and RI
. , Cu B Cd S
BEKX T T Cu & it cd # it N e G
T a4 . . ) Total quantity Total quantity
Remediation Plant Fesh weight/ Dry weight/ Content of Cu/  Content of Cd/ of Cu/ of Cd/
. ants
region (t/ hm?) (t/ hm?) (mg/kg) (mg/kg) (e/dm?) (& hm?)
DiNg| i TR 531 178.5 499.5 8.4 5970 100.35
KR ENEES 240 41.25 1159.5 39.75 3195 109.5
LA SRR 172.5 52.2 1950 41.1 6810 143.1
Judid AR 16.05 8.85 4110 39.45 2430 23.25
Judid TN A H 33.6 13.8 6165 54.75 5670 50.4
JLA PR 39.45 4.2 1545 789 435 222
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Table 5 The result of potential ecological risk of each regional
Cu WBTEAES CdBTEAS LAWIEAES
LN geE] X e faESH faEZHL f&HF TR 5 HE SRR A5 )
Period Block Potential ecological Potential ecological Integrated potential Ecological risk level
risk parameters of Cu  risk parameters of Cd  ecological risk index
(LR} MK 27.57 213.27 240.84 AR5 RS
Before restoration K- 15.99 42.59 58.59 e A IR
LR 23.87 171.72 195.59 AR5 RS
TKRX 9.21 215.28 224.49 ARSI
KIEAHK X 1.83 39.68 41.53 e 2 AU
Hilide 5.77 184.97 190.74 AR 3L
BEIS FITX 9.28 81.33 90.61 SRR
After restoration WR-MEKX 5.52 19.44 24.96 R
JLAE i 6.92 63.38 70.3 T A IR
KIRK 3.75 92.01 95.77 5 XU
KIFAHKIX 0.74 19.44 20.19 AR XU
Hilidh 1.62 65.85 67.47 rh 25 R
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Fig.2 Potential ecological risk level map before remediation Fig.3 Potential ecological risk level map after remediation
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Table 5 Vulnerability index of each landscape type of land use

. e ST A _
+ 0 5 o B ot o S Bt T
Landscape. type of land use Cultivated land ~ Bare land Woodland Grassland Waters . . Garden Plot
industrial land
= 6%
ol gLl 0.6077 0.2157 0.4182 0.3414 0.4355 0.4358 0.4095

Ecological vulnerability index

HIZE 5 AT, 2% bR S50 A0 G 55 B8 5k R BN/ IMIUCH - Bt R T Il K st el 3 |
B BRI, AN ) Lt R P SOOI TR A AR 2SS PR BEA T P AS BN AT 4 by [R5 DX A DR 23
DAY A= M 55 BE R, o AKOR X PR IX O] X LA i R A B AL R L 3 1L g b o LA e o R 8 | 3
JE G2 DX IRl DX A AR 2SI 58 BE A, Hhy B SCAR A KU AR w0, T T IXC LA b KR IX R LS S B 2 s
ISRAFAE T 4 )8 Cd I AR S R R I DX, X LU IR 4 RN AR AE AR A IE 55 BERER , O HLAE SRR A R L IXC

http ; //www.ecologica.cn



18 1 SR A MR HAE S AT M G AR A R A A —— LIV SHE R R ] 6135

AR DX R AR FL 3 LA B B T K AR DX A8 DX B, 0 3k 26l DX A7 7 18 A 25 XURG: BT S e, PR - RN
R 5 X 00 A A5 55 BEOR (BTG 2 WA 5 Jes 1 A 25 XS R R AR, BT LSk WA X R R DL 47

3 S N -

i TP SR M

%

0 1km
|

A M i)

SEMLMESS BE TR RG22 wmAK% 02157 0.4182 WM 0.6077
B 02157 [0 04095 [ 04355 M 0.6077 = ARG B WA W 03414 [ 04355
[ 03414 [ ] 04182 I 0.4358 [0 0.4095 W 0.4358
4 ESRBEEETEER 5 EERIARE LA RSN ESRE
Fig.4 Sketch map of ecological vulnerability index Fig.5 Ecological risk in different landscape before restoration
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Fig.6 Ecological risk in different landscape after restoration
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