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Table 1 Geochemical background and baseline in different geological settings of the
Yangtze River delta

WAL TEWIEL MR IR WIVERL pRIE PR pPMLE MR R B BRI AKX
o 241 248 278 246 257 255 311 333 306 327 303 365 282
FEUE(E 243 254 253 247 255 267 282 282 332 319 300 279 276
[HeIED 0.99 0.98 1.10 1.00 1.01 0.96 1.11 1.18 0.92 1.03 1.01 1.31 1.02
F2 KIZANERRIESRELIEPTRSEMEEXEL
Table 2 Correlation coefficients of element concentrations in top soils and bottom
soils of the Yangtze River delta
JLE Ag As Au B Ba Be Bi Br Cd Ce Cl Co Cr Cu
HEKEEE 0149 0204 0.024 0446 0591 0444 0251 0381 0055 0435 0297 0415 0462 0.073
JLE F Ga Ge Hg I La Li Mn Mo N Nb Ni P
MEEE 0399 0445 0236 0302 0421 0381 0606 0272 0344 0279 0589 0543 0318
JLE Pb Rb S Sb Sc Se Sn Sr Th Ti Tl U \'
MPEEE 0116 0614 0132 0.072 0483 0405 0.107 0.704 0462 0.566 0435 0.629 0512
JLE w Y Zn Zr Si0;  FexOs ALO; KO Na,O CaO MgO C OrgC
HECEH 0282 0512 0218 0598 0531 0452 0451 072 0724 0782 0809 0235 0.282

e BEASEUCN 4553 EAR N 95% A5G Z A FHE R 0.081
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Table 3 Soil contamination grade standards based on preliminary
studies in the Yangtze River delta

TLR

CAOT%E D
CdUT%2)
CAT43)
CAT% 4)
Hg(T% D
Hg(77%2)
Hg(77%3)
Hg(77%4)
AsOTE 1)
As(T%2)
As(T% 3)
Cu(J7% 1)
Cu(J7%2)
Cu(J7%3)
Cu(J7%4)
Pb(7% 1)
Pb(J7%2)
Pb(J7% 3)
Pb(J7% 4)
Cr(J7% 1)
Cr(J7%2)
Cr(J7% 3)
Cr(J7% 4)
Zn(J7% 1)
Zn(J7%2)
Zn(J7%3)
Ni(77% 1)
Ni(77%2)
Ni(J7% 3)

HEHE(E

00717

0.0572

4.96

119

4226

2493

70.02

11.45

P
%
0.0376

0.0262

3.1

6.5

1532

17.23

28.57

6.3

5t
0525

0458

0.625

0.546

0.363

0.691

0408

0.55

T
4
0.15
0.15
0.15
0.15
011
011
011
011
11
11
11
25
25
25
25
73
73
73
73
594
594
594
594
986
986
986
24
24
24

—
LS
022
0225
03
0225
0.16
0.16
022
033
17
2
165
445
38
50
50
104
104
146
146
9338
9338
11838
11838
1843
1972
1972
376
48
48

= =% UIES

&I

2/ T O 2 C

03 037 045 TP
0375 0825 1425 2. 4. 8. 16 fishrifkz
0.6 09 12 FLP Y
0375 0525 105 $415. 25, 35, 7 f5idH
021 027 032 TP
036 066 1.06 2. 4. 8. 16 fiskrifkz
044 088 176 FLP Y

066 099 198 3. 6.9, 181%

23 29 35 TP

44 66 88 FLP Y

22 275 33 1.5, 20, 2.5, 3 {5id
705 103 142 3\ 4y 5. 6 fEbREZEEY

77 142 233 2. 6+ 10 14 bRk

100 150 200 % 1 A

75 125 250 12, 3. 5. 10
134 165 196 TP
165 287 593 2. 4. 8. 16 fishritkz
292 584 1168 FLP Y

219 365 730 12 3. 5. 10 5
1283 1628 1972 TP b 2=
1628 2662 404 2. 4. 6. 8 fibrrfEE
2376 3563 4752 TP
1782 2376 297 12 3. 4. 5 {50
2985 4414 670 TP b 2= 3
3944 5939 7888 TP
2958 3944 493 1% 1 f5id s

502 626 85.2 TP b 2= G
% 144 192 TP Y

72 % 120 1% 1 g

(DTG SR RV = MU Cd 15545 5
TG, SRR A T e s R GO I R A T e — i
R — G5 e T B Tk V5 Yk ) = sk P g5 g,

(2) I T N EE R R — 5 g GERR S
G5 ge DO =I5 G B ML A s
Yo gE/MEM T Cd —H5 Y 5 i T A BRAE )

()R, AT DU G b DX DX 3P 5 Sk 3 0 5 R R 3R
SR AR S, AN T g S e R
(BN R BRI 1.5 ff ), R QSR 2 (] 1)
23 8] 73 A 5 G M S e A IR IR S A AR I
X B IX AT 0 X

() VL= AU e A 0 T 3 DX Bl T 1495 2
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Table 4 Soil contamination grade standards based on preliminary studies in the
coastline areas of Fujian Province

. o bt AR T ié&
xR 4% Vg

CdOFZ1) 00717 00376 0525 015 022
Cd(7%2) 015 0225
Cd(7%3) 015 03
CdT%4) 015 0225
Hg(7% D 00572 00262 0458 011 0.6
Heg(Or%2) 011 016
He(J7%3) 011 022
Heg(Or%4) 011 033
AsCT% 1) 4.96 31 0625 11 17
AsCTE2) 11 22
As(JT%3) 11 165
CuiE D 119 65 0546 25 445
Cu%2) 25 38
CuHE3) 25 50
CuES) 25 50
Pb(T%E D 42.26 1532 0363 73 104
Pb(77%£2) 73 104
Pb(77%3) 73 146
Pb(77%4) 73 146
Cr(i%E D 24.93 1723 0691 594 938
Cri%E D 594 938
Cr(i%3) 594 1188
Cri%ES 594 1188
(7% D 7002 2857 0408 986 1843
Zn(J7%2) 986 1972
Zn(J7%3) 986 1972
Ni(TZE D 11.45 6.3 0.55 24 376
Ni(T%2) 24 48
Ni(F%3) 24 48

) =% Pugk
&I

7/ T I 2 C

03 037 045 TP
0375 0825 1425 2. 4. 8. 16 fishritkz
0.6 09 12 TP
0375 0525 105 $415. 25, 35, 7 f5idH
021 027 032 TP
036 066 1.06 2. 4. 8. 16 fishrifkz
044 088 176 FLP Y

066 099 198 3. 6.9, 181%

23 29 35 TP

44 66 88 FLP Y

22 275 33 1.5, 20, 2.5, 3 {5id
705 103 142 3\ 4. 5. 6 fEbREZEEY

77 142 233 2. 6+ 10 14 f5bRiEzz Y

100 150 200 % 1 A

75 125 250 12, 3. 5. 10 5
134 165 196 TP
165 287 593 2. 4. 8. 16 fishrifkz
292 584 1168 FLP Y

219 365 730 12 3. 5. 10 5
1283 1628 1972 TP b 2=
1628 2662 404 2. 4. 6. 8 fibrrfEE
2376 3563 4752 TP Y
1782 2376 297 152 3. 4. 5 {50
2985 4414 670 TP b 2=
3944 5939 7888 TP Y
2958 3944 493 1% 1 f5id s

502 626 85.2 TP b 2= 3
% 144 192 TP Y

72 % 120 1% 1 g
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Fig.1 Contamination grade distribution of soil cadmium in Fuzhou, Fujian Province

0o 20km

P 2 YLIRAE o T 4 Cd 15 9% A5 90kl 23 13

Fig.2 Contamination grade distribution of soil cadmium in Wuxi, Jiangsu Province
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Table 5 Relationship of soil contamination grade standards to clean soil values

REIBETRAERMENEEXAR

JUER A5 7 A T — Y TR R = ACES WESEPS
Cd 0.52 1 1.5 2.5 3.5 7
Hg 0.47 1 3 6 9 18
As 0.31 1 1.5 2 2.5 3
Cu 0.31 1 2 3 5 10
Pb 0.22 1 2 3 5 10
Cr 0.21 1 2 3 4 5
Zn 0.25 1 2 3 4 5
Ni 0.25 1 2 3 4 5
Sb 0.41 1 2 4 6 8
Be 0.16 1 1.5 2 2.5 3
Tl 0.18 1 1.5 2 2.5 3
Th 0.14 1 1.5 2 2.5 3
U 0.16 1 1.5 2 2.5 3
Ge 0.098 1 1.5 2 2.5 3
F 0.212 1 2 3 4 5
Sn 0.19 1 2 4 6 8
S 0.49 1 2 4 6 8
6 KII=ZAMNTIESRAERRE
Table 6 Soil contamination grade standards in the Yangtze River delta
JLE NEREE: — R TR BT VY 2575 ¢ TR
As 15 22,5 30 37.5 40 >40
Be 3 4.5 6 7.5 9 >9
Cd 0.18 0.27 045 0.63 1.26 >1.26
Cr 101 152 202 253 303 >303
Cu 37 74 111 185 370 >370
F 732 1098 1464 1930 2196 >2196
Ge 1.7 2.55 34 4.25 5.1 >5.1
Hg 0.078 0.234 0.468 0.702 1.404 >1.404
Ni 46 92 138 184 230 >230
Pb 35 70 105 175 350 >350
Sb 1.11 33 6.6 99 13.2 >13.2
Sn 4.59 9.18 18.36 275 36.72 >36.72
Th 18 27 36 45 54 >54
Tl 0.93 1.39 1.86 2.32 2.79 >2.79
U 34 5.1 6.8 8.5 10.2 >10.2
Zn 102 204 306 408 510 >510
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Grade division method for soil geochemical contamination and its application

CHEN Guo—guang', LIANG Xiao—hong', ZHOU Guo—hua’, ZHANG Ming', LIN Cai—hao’

(1. Nanjing Center, China Geological Survey, Nanjing 210016, Jiangsu, China; 2. Institute of Geophysical and Geochemical Exploration,
Langfang 065000, Hebei, China;3. Fujian Institute of Geological Survey and Research, Fuzhou 350013, Fujian, China)

Abstract: Grade division method for soil geochemical contamination has been established on the basis of the
concentration and accumulation grade caused by human exploitation of toxic elements. A preliminary study in the
Yangtze River delta and the coastal region of Fijian Province shows that the sediments or parent materials of deep
and top soils are of homo—genesis and their element concentrations have good correlation. Geochemical baseline
based on deep soil geochemical data can undoubtedly be selected as the reference value to assess soil
contamination because deep soil has not been affected by human activity and pollution. Soil geochemical
contamination grade standard of the Yangtze River delta was thus set up, and soil contamination of the region was
divided according to the standard. The origin and eco —geochemical effect of each contamination grade are
discussed in this paper. However, the eco—geochemical effects of soils of different contamination grades need
further investigation.

Key words:harmful or toxic elements;soil geochemical contamination grade;soil geochemical baseline;eco —

geochemical effect; Yangtze River delta;coastal region of Fijian Province

About the first author: CHEN Guo—guang, male, born in 1964, doctor, senior engineer, engages mainly in the
study of applied geochemistry ; E—mail: cguoguang@cgs.cn.



