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Table 1 The distribution of heavy metals in urban soils in Nanjing
Content of heavy metals (mg kg™ ")
Zones studied Pb 7n Ca cd "
283.8%+72. 1 218.3176.6 48.91+9.6 2.4%+0.7 8
24.4%5.2 164.7£41.2 16.3%£7.7 0.89%0.3 7
119. 8+110. 2 334.0%145.6 58.2%+48.9 0.81+0.6 10
54.5%+29.8 280.21+170. 6 32.2%27.3 0.9%0.5 13
66.1£33.7 202.4%+18.5 30.3%41.2 0.9810. 67 10
141. 6£67.3 382.6%104. 5 80.8%45.9 1.65%0. 65 8
17.1£103.7 273.7%£31.6 39.9%£39.9 1.13£0. 68
24.8 76. 8 20.0 0.19
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, Pb
Zn Cd 20.6% 12.2% 15.9%, Cu 30% Pb 7Zn
Cu 6% ~ 9% 56
" Pb Zn Cu Cd
s 0.9955 0.9822 0.8966 0.9245
2
Table 2 The content of different forms of heavy metal in urban soils
Content of heavy metals (mg kg™ !)
Forms Ph 7n Cu ol
0.3210, 500270 0.3230. 14(0. 12) 0.013 20. 17(0. 03) trace
4.51£1 17(3.85 2.15%£0.76(0.79) 0.52£0. &4( 1. 30) 0.048£0.005( 4.25)
6.04%2 17(5.16 8.131+9.37(2.89) 2.5 E1. 23( 6. 40) 0.0170.005(0.90)
24. 1319, 85 20. 62 33.35+19. (12.22) 12.00£13.79(30.2) 0.18%0.055(15.93)
9.34 %4, 3(7.90) 16.30£8.236.9%)  3.42%3 588 &) 0.012£0.04(1.04)
91.41 £109.9(62.2) 238. 17X 115.577.5)  21.26F25.44(56.5) 0.89%0.51(78.9)
1) (%)
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3
Table3 The main factors influencing the contents of heavy metal in uthan sois
Factors
Profile No. X, X, X3 Xy Xs X6
1 23.45 30. % 7.71 10. 00 5.4 3.00
2 4. 14 28. 87 7.80 9.38 4. 58 3.50
3 5.4 31.25 7.34 2.38 7. 12 8. 00
4 38. 17 24.35 7.68 2. 88 9. 14 10. 00
5 19. 16 22.76 8.04 2.94 6.7 2.5
6 37.9% 20. 92 7.70 1.97 8. 24 7.0
7 32.63 22.79 8.03 1.74 4. B 5.00
8 53.03 26. 42 7.89 3.46 10. 00 6.50
9 49. %4 22. 488 7.89 2.08 3.47 9.00
10 2. 43 23.15 7.62 3.33 6. 36 4.5
11 41. 86 21.53 7.53 2.73 2. 14 2.0
12 31.34 37.25 5.22 1.50 1.07 1. 00
2 Xi X2 X5 X4 X5 X (gkg™ 1) (%) pH
3 , 6 5
? ) )
232 ,
j» i, Pi= [[(MaxC/ Si)’+ (1/nZ
Ci/ Si)? % 0.51%3, P LG ,Sij Ji
(n=4), 4
4
Table 4 The pollution indexes of urban soils
Content of heavy metals (mg kg™ 1) -
Profile No. Pb 7n Cu cd ’
1 235 263 39 2.84 11.8
2 250 176 24 2.71 11.2
3 175 348 119 2.21 9.64
4 80 523 106 1.91 8.37

5 30 178 26 1.21 4.91
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Content of heavy metals (mg kg™ ')

Profile No. Ph Zn Cu Cd P
6 88 435 51 1.33 5.947
7 20 201 2 0. 34 217
8 45 566 157 1. 60 11.8
9 153 421 77 2.21 9.49
10 158 331 59 0. 34 525
11 70 308 23 0.59 344
2 58 226 3 0.19 312
nP i
233
[13] 7 7
. [13] . ’
4 ) [ Xa/ Xal, i 1~ 6,k 1~
12, X5 , 5
Table 5 Norlimensional numbers of the factors affecting the heavy metal pollution in urban soils
Factors
Profile No. X, X, X, X, X Xq
1 1. 000 1. 000 1. 000 1.000 . 000 1. 000
2 1. 026 0. 935 1.012 0.938 .85 1. 167
3 2.340 1. 000 0.952 0.238 .315 2667
4 1. 626 0.774 0. 96 0.288 . 685 3.333
5 0.817 0. 742 1. 043 0.2% .259 0.833
6 1.613 0. 677 0. 999 0.197 .519 2333
7 1. 387 0. 742 1. 042 0.174 .15 1. 667
8 2255 0. 839 1.023 0.346 . 852 2167
9 2,106 0.710 1.023 0.208 . 648 3. 000
10 1. 251 0. 742 0. 988 0.333 185 1. 500
1 1.783 0.710 0.977 0.273 .38 0. 667
2 1.332 1.194 0.677 0.150 185 0.333

:X] Xz X3 X4 XS XG

pH
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R P; Xo, Xo= Pij/Pu= Pij 11.8,
X1 X2 X5 X4 X5 Xg , 1 Xo(k) - Xi(k) I 6 Xo k
&(k)
&;(k)= (Min; Min,| Xo(k) = X;(k) | + Max; Max,| Xo(k) = X;(k) 1) / (1Xg(k)= X;(k)I
+ Max; Maxyl Xo( k) = Xi(k) 1) (1)
&k k i S A Xk k
6 A
Table 6 The calculation A of grey-relational analysis
Profile No. | Xo= X, I Xo- X, I X Xl | Xo= X, | Xo- X4l | Xo= Xl
1 0. 000 0. 000 0. 000 0.000 0. 000 0. 000
2 0.076 0.014 0. 063 0.012 0. 097 0.218
3 1.523 0. 183 0. 135 0.5 0.49% 1. 850
4 0.916 0. 065 0. 287 0.421 0.976 2624
5 0. 401 0.326 0. 627 0.12 0. 843 0.417
6 1. 10 0.174 0. 495 0.306 1.015 1. 830
7 1.203 0. 558 0. 858 0.009 0.575 1. 483
8 1.255 0. 161 0. 023 0.654 0. 852 1. 167
9 1.302 0. 095 0.219 0.5% 0. 156 2.19%
10 0. 806 0. 297 0.543 0.112 0. 740 1. 055
11 1. 491 0.418 0. 685 0.019 0. 097 0.375
12 1. 068 0.929 0.413 0.114 0.079 0. 069
:Xg= Py Pr= PUILS X, X, Xy X, Xs Xq pH
6 : Min; Mingl Xo( k) — Xi(k) I = 0.000 (2)
M ax; Maxil Xo( k) — Xi( k)| = 2.572 (3)
(D A s s A= 0.5,
&i(k) = (0. 000+ 0.5x2.572) /( AXg+ 0.5% 2. 572) (4)
7
7 B
Table 7 The calculation B of grey-relational analysis
&l h
Profile No. (k) (K (k) &i(k) (k) (k)
1 1. 000 1. 000 1. 000 1.000 1. 000 1. 000
2 0. 871 0.974 0. 892 0.978 0. 841 0.703
3 0.253 0.738 0.792 0.471 0.508 0.218
4 0.360 0. 888 0. 642 0.550 0. 345 0. 164
5 0.562 0. 612 0.451 0.808 0.37 0.552
6 0.317 0. 747 0. 510 0.627 0.337 0.220
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&P
Profile No. &(k) &(k &(k) &i(k) &(k) &o(k)
7 0. 300 0. 480 0. 375 0.982 0.472 0. 258
8 0. 291 0. 762 0. 957 0.441 0.377 0.306
9 0.283 0. 845 0. 702 0.464 0. 767 0. 190
10 0. 390 0. 634 0. 487 0.82 0.410 0.328
11 0. 257 0. 552 0. 49 0.965 0. 841 0.579
12 0.325 0. 357 0. 555 0.818 0. 867 0. 882
DE(k k
7 R,
R= SE(k/n (5)
=1
(5 Ri= 0. 434, Ro= 0.716,R3= 0. 649, Ry=

0.434 0.716 0. 649 0. 744 0.
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THE CORRELATION ANALYSIS BETWEEN THE CONTENT OF HEAVY
METALS AND THE FACTORS INFLUENCING THE POLLUTION OF
HEAVY METALS IN URBAN SOILS IN NANJING CITY

1,2
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(1 Institute " Resources Ecosystem and Environmentf a Agriculture, N anjing Agriculbural Unwersity, Narjing 210095, China )
(2 Chizhou Junior Teachers College, Chizhou, Anhwe 247100, China)

Summary

The urban soils are affected grealy by human adivity and charaderized by significantly anthropogenic
enhancement of heavy metals. It will be helpful for us to protect and to remedy the ecosystem of urban
soils better if we are learn the relation between the abundance and the fom of heavy metals in soil with the
physical and chemical properties of soils and the factors of surrounding environment. This study was con
duded to examine the content and the forms of heavy metals in urban soils in Nanjing, applying the theory
of grey system to analyze the fadors influencing the pollution of heavy metals. Such factors as soil organic
matter content, soil clay content, soil pH, the distance from industrial zone, the automobile flow, and the
fraction of residue in soils were ncerned in this paper. Grey rela ional analysis showed tha the most im-
portant factor is the distance from industrial zone. The factors such as soil clay content and soil pH are at
so mportant. Other facors are relatively unimportant.

Key words Urban soils, Heavy metal pollution, Grey-relational analysis



