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Abstract: To assess pollution characteristics and the degree of heavy metal pollution and to discuss their prob-
able sources, the topsoil of Yongkang City was divided into seven zones based on a survey of the region. Alto-
gether 203 urban soil samples were collected, and ten kinds of heavy metal elements were analyzed. Then a
single factor evaluation and the Nemerow integrated pollution index for different functional zones were em-
ployed to investigate pollution characteristics of heavy metals. Also a multivariate statistical analysis was used
to analyze sample dates. Results showed that mean concentrations for heavy metals (in mg-kg™) were As
(6.57), Co(10.57), Cr(119.55), Cu(22.97), Mn(528.51), Ni 22.45), Pb(37.67), Ti(5 751.81), V(84.37),
and Zn(90.25). The single factor integrated pollution index for order of different heavy metals was Cr > Ni >
V> Co>Ti>Cu>7n> Mn > Pb > As, and the Nemerow integrated pollution index order was indus-
trial zone > wraffic zone > parkland zone > residential zone > woodland zone > municipal zone > culti-
vated land. Results of the principal component analysis indicated that Cr, Cu, Ni, Pb, and Zn were mainly from
hardware manufacturing industry and local transportation; As and V came from industrial and natural soil form-
ing processes; and Co and Ti mainly originated from hardware manufacturing industry. [ Ch, 2 fig. 8 tab. 22
ref. |
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Table 1  Classification standard of the Nemerow integrated pollute index
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BUo B AE KR T R T 3R 2 0 O 2 R 4y B0 o 6.57, 10.57, 119.55, 22.97, 528.51, 22.45,

37.67, 5751.81, 84.37, 90.25 mg-kg™',
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Table 2 Concentration of heavy metals of the soils in Yongkang

TC R B 5 B/ (mg-kg™)

i H
fif Bl i ! il B it £k . B
e /ME 0.01 0.12 56.43 1.41 53.67 8.28 1.80 2 628.59 0.89 39.21
S NIE 46.75 66.49 740.82 440.55 1 728.69 78.11 264.01 10 244.50  229.47 932.17
THH 6.57 10.57 119.55 22.97 528.51 22.45 37.67 5751.81  84.37 90.25
A 105.21 92.80 47.46 176.97 54.13 34.95 68.19 23.13  109.67 94.65
4 T 3 T 5 6.49 7.20 45.37 18.03 429.10 12.45 35.12 4091.00 53.51 72.13
WHLAH 5 9.20 13.20 55.99 17.60 620.51 24.60 35.70 4406.11  73.60 70.60
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Enrichments of heavy metals of the

soils in Yongkang
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Table 3 Single-factor pollution index of heavy metals of city topsoil in Yongkang
i H fi il b il i B Lt Bk B BE

i /ME 0.002 0.016 1.243 0.078 0.125 0.665 0.051 0.643 0.017 0.544

i KA 7.203 9.234 16.328 24.434 4.027 6.274 7.514 2.944 4.288 12.943

SEHE 1.012 1.468 2.635 1.274 1.232 1.803 1.073 1.406 1.577 1.251
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Table 4 Results of city topsoil single-factor pollution index of heavy metals in Yongkang

YRR fif Bl % kil Hif B it R ik FE
PREE S 120 86 0 131 91 3 115 11 106 110
R AP 54 77 25 55 89 142 79 180 10 77
R e 17 18 148 4 18 50 5 12 26 7
B REES 12 22 30 13 5 8 4 0 61 9

PR IEANRE AN S S A% T 4 S u R M IE RN o ASAIT ST F A A 22 545 15 B A8 B0GE R P 7Kk BRE T Tl )2
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Table 5
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Nemerow integrated pollute index of heavy metals of city topsoil in cultivated land

IR B A2 F b Tolb Al AR WECCHEMM Ak s hzs:il Hr b

SN} 17.94 6.59 17.94 10.60 1.32 6.73 5.35 433

F/MHE 0.88 1.48 1.82 1.37 2.11 1.88 0.99 0.87

B {E 2.63 3.20 3.74 272 1.88 2.84 1.98 1.83
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Table 6  Relation coefficient of heavy metals of the urban soils in Yongkang

fif i % ! il o T Bk il B
i 1
A 0.281%* 1
% 0.211%* 0.128 1
il 0.083 -0.064 0.800%* 1
i 0.121 0.193%%* 0.165%* 0.145* 1
B 0.195%*  -0.023 0.784%%* 0.735%* 0.025 1
i -0.230**  -0.109 0.348%%* 0.597%* 0.080 —-0.427%%* 1
Bk -0.074 0.500%*  -0.249%*  -0.268%** 0.072 -0.280**  -0.054 1
B 0.451**  -0.126 0.148%* 0.084 -0.001 0.155% -0.119 —0.419%* 1
BE 0.103 -0.089 0.717%%* 0.894 0.255%* 0.643%%* 0.641%%  —0.252%%* 0.102 1
Y. ##P<<0.01; *P<<0.05,
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Table 7 Characteristic vectors,eigenvalues and contribution rate of PCA in Yongkang

AT Jiﬁé’ﬁ?ﬁ'ﬁ ‘ ‘ ﬁ/@%)ﬁ ‘ |
FEAEAR TR /% 23t TRk /% FFAIE AR TR /% FIT Tl R/ %

F 3.85 38.50 38.50 3.79 37.88 37.88

F, 1.72 17.24 55.74 1.76 17.55 55.43

F; 1.65 16.46 72.20 1.68 16.76 72.20

x8 WEREMS ST AFTER
Table 8  Factor load matrix of components
e A P S S AR G

F, F, F, F, F, Fs
i 0.064 0.809 0.337 B 0.825 0.195 -0.014
Al -0.056 0.088 0.877 i 0.701 -0.420 -0.080
% 0.851 0.230 0.146 [N -0.286 -0.415 0.705
il 0.948 0.026 -0.015 #l 0.071 0.804 -0.259
i 0.212 0.072 0.449 B 0.924 0.015 0.000
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