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Abstract: Research about heavy metal soil pollution and its potential ecological risk in brownfiled redevel-
opment sites is an important frontier issue in environmental fields. Concentrations and accumulation of heavy
metals (Cu, Cd, Pb, Zn, Hg, As, Ni and Cr) in surface soil (0 - 20 cm) were collected from an area of about 29
km?® in the Tiexi Old Industrial Area of Shenyang City and analyzed over 71 soil samples. The reference value
of the Site Environmental Evaluation Guideline and the environmental background values of Shenyang city
were used to analyze the coefficient and rates beyond the soil standard then the Miiller land accumulation in-
dex and Hakanson potential ecological risk index methods were applied to assess the ecological risk of the
studied brownfields. The results showed that whilst the average concentrations for As and Cr were not
anomalous from background values, the average concentrations of Cu, Cd, Pb, Zn, Hg and Ni in the soil were
higher than their background values. This indicates obvious accumulation effects and the accumulated order
for these metals was Cd > Cu > Zn > Pb > Hg > Ni. The concentrations of some As samples exceeded the
threshold value of the guideline. Moreover, the heavy metal average concentrations in different functional
zones were significantly over the background values, especially in industrial, business and residential and
traffic zones. It was deemed that industrial activities and transportation have been the main factors that influ-
enced the soil quality in the case study area. According to the potential ecological risk assessment of heavy
metal soil pollution, the case study area owned extremely strong ecological harm, in which Cd especially
showed extremely strong ecological risk. As well as this, Hg indicated strong risk, and other metals for slight
risk. In summary, the soil of the Tiexi Brownfield Redevelopment Site was polluted by mixed heavy metals,
especially by Cd, Hg and As. These metals should therefore be the most important pollutants to be considered
to be remediated.
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Figure 1. Distribution of sampling sitesin Tiexi old industrial brownfileds
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Table 1. Analytical results of heavy metalsin soil samples (mg-kg™)
F1L THESPESCREBNESER(Mg-kg™)

N AR SPIIME + bz FE GEs2lin St bt (i )
Cu 21.3~1180 95.46 + 143.57 58.85 17.8 2500

cd 0.081~30.5 1.32+£3.57 0.42 0.10 75

Pb 0~625 114.96 & 106.90 84.5 27.5 600

Zn 28.5~1948.5 265.50 = 300.10 190.4 59.1 20,000

As 3.87~109 11.25+11.71 9.26 11.65 35

Hg 0.018~1.10 0.22+0.27 0.13 0.06 7

Ni 1.40~218.7 64.49 + 40.00 5245 20.95 1470

Cr 0.00~2.90 0.89+0.733 0.712 84.25 66,000
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Table 2. Theland usetype of the pollutant concentrations owning

max and mini values (mg-kg™)

® 2. SRYFEEXFNE (Mg kg™

LE mME T /M IX 35k T KA IR KA X 35
Cu 21.30 TolkIX 1180.00 TalkIx
cd 0.081 SCIEIX 30.50 FEX
Pb 0.00 Tk X Az 625.00 ACIEIX
Zn 28.50 ACIEIX 1948.50 TolkIX
As 3.87 AEIEIX 109.00 FEX
Hg 0.018 FIEX 1.10 Tk
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Table 3. Heavy metal pollution in different land use functional
zone

&3 FRIIEER 7 HESRNSREE

=

E it Cu cd Pb Zn As Hg Ni

TokIX 15172 1.02 146,53 316.06 1231 040 82.96
P 90.22 225 8791 25140 1350 0.17 52.87
X 64.44 117 12120 289.16 1024 021 43.08
4 i 6048 085 6025 17370 11.69 0.15 73.23
T Y 178 0.1 275 59.1  11.65 0.06 20.95
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Table 4. Numbers of sample per grade of Muller geo-accumulation indexes for heavy metalsin soil
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Figure 2. Potential ecological risk coefficients ( E; ) and indexes (RI) of heavy metalsin the soil of Tiexi old industrial brownfileds
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