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Table 1  Anlaytical results of total heavy metals and their
bioavailable states
_ Co Pb 7o O HHE AYS AYE  ANE
PR L an am am
R AR AR AR G P 7n o

FHE(mykg) 48.8 90.2 637 0.108 3.90 15.7 155 0.019
P2 (mg/kg) 605 213 1455 0.096 9.9  56.9 376 0.021

BRRE(%) 124 236 229 88.8 256 362 242 113
T 4.84 4.40 4.43 346 5001 551  3.06 1.49
[l:3;74 24.0 203 20.0 143 244 328 8.73 1.16

B/ME(mg/kg) 6.45 17.9 56.8 0.030 0.866 1.0 2.60  0.001
RKf(mg/kg) 388 1268 7820 0.590 57.0 379 1644 0.078
. 5% 30.6 266 140 0.050 2.31 124 231 4.38x10°°
[E X0t S .
50% 35.2 3.1 227 0.080 2.67 19.2  2.67 9.80x10
3.59 3.11x102

k) 25 pg w2 431 0120 359 497

MRPE 1 AP BRI 2 R i XS4 7 36
BT, 3R 2 PRI AR R, Zn 1975 e de
PE, HORJE P Cu, 11 Cd Joy5 3. 15 Zn BY75 4%
RS S U E IR I Zn 35 3 B0 —2F LU
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AR 2 A7, H R RR PR RS Uk X Ul A
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Pb \Zn F{5 QM G T5 0 mRE R ) B,
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Table 2 The evaluation results of single pollution index

FLRE iR EER TEER O BEER RRGR
(%) HE(%) HE%) WE%) HE(%)
Cu 24 3.64 - 100 - -
Ph 44 5.46 33.3 3.3 3.4 -
In 4:Ht 34.5 21.1 10.5 15.8 52.6
Cd 24 0 - - - -
HHACu 364 - 100 - -
HYAEP  10.0 40 10 - 50
H¥E I 38.2 4.9 14.3 9.5 33.3
A Cd 0 - - - -
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Fig.1 The evaluation results of comprehensive pollution index
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Table 3 The correltionship between bioavailability of heavy metals with total content and the physical-chemical properties of soil
TLH Pb 44 Cu 45 Zn £ Cd &t HHE Cu HUEZn [HHEPL HHES W FHUR pH A
Pb 45 1 0.056 0.398 % * 0.192 0.007 0.419" " 0.974"* 0.269 * 0.443** -0.243
Cu H 1 0.082 0.013 0.987 * * 0.196 0.062 0.192 0.180 -0.008
In 4ar 1 0.127 0.054 0.910* * 0.319* 0.200 -0.027 -0.029
Cd 24 1 0.010 0. 146 0.123 0.365** 0.433** 0.148
ARES Cu 1 0.160 0.015 0.163 0.120 0.007
ARES Zn 1 0.371**  0.129 0.082 -0.090
HRGS Pb 1 0.208 0.435** -0.280"
AR Cd 1 0.182 -0. 149
AL 1 -0.145
pH 1
AR ™" 7 RIRTE 0. 01 BAFACEPIAHSC ARIES ™ 7 3RR 0.05 BAFACE-NAHSE,
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Fig.2 The relationship between the total heavy metals in soil and their extraction efficiency
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Ecological Risk Assessment of Heavy Metals in Industrial Land and
Farmland Soils of Tianjin with Toxicity Characteristic Leaching Procedure

WANG Jing', WU Yu-feng' , WANG Bin', ZHANG Lei*, WANG Xin', ZHAO Yi'

(1. Tianjin Environmental Montoring Center, Tianjin 300191, China;
2. School of Management, Tianjin Polytechnic University, Tianjin 300160, China)

Abstract: Toxicity characteristic leaching procedure ( TCLP) is a currently recognized method by the USA for
evaluation of heavy metal pollution in soils, by extracting the effective state of heavy metals in soils to evaluate the
degree of heavy metal pollution and ecological risk of the pollution area. In this study, the TCLP method was used
for extracting the effective state of heavy metals in industrial land and farmland in Tianjin. The total heavy metals
and the effective state of heavy metals were measured by Inductively Coupled Plasma-Mass Spectrometry (ICP-MS)
and Atomic Fluorescence Spectrometry ( AFS) , respectively. Single Pollution Index and Comprehensive Pollution
Index were used for the ecological risk assessment of heavy metal. Results show that Zn is the primary pollutant,
which comes from galvanizing and metal products factories, and electroplating plants. Secondary to Zn pollution is
the Pb and Cu pollution but no pollution of Cd. Pb and Zn may have the same source or alternatively Pb is
associated with Zn. Most of the soil is safe with heavy metal pollution rates of less than 30% , but the farmland is
slightly polluted by Zn. Total heavy metals is the main influence for the effective state of heavy metal. When Zn
concentration is more than the environmental quality standard limits (300 mg/kg) and Pb concentration is more
than 80 mg/kg, effective states of Zn and Pb show a positive correlation with total metals. Therefore, TCLP method
can be used to quantify the total and effective state of heavy metals in soil.

Key words: toxicity characteristic leaching procedure ( TCLP) ; soil; bioavailability of heavy metals; ecological

risk assessment
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