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The characteristics and prevention strategies of soil and groundwater pollution

——A case study of surface and heat treatment of metal industry in Shanghai

GAO Bisheng, GUO Lin, LIU Fang
(Shanghai Academy of Environmental Sciences, Shanghai 200233, China)

Abstract: The characteristics and risks of soil and groundwater pollution in the metal industry and the prevention and control
measures were studied from a case study of surface and heat treatment of the metal industry in Shanghai. The results indicated that
the heavy metal pollution in soil was mainly concentrated in the surface layer. The contents of cadmium, chromium (VI), mercury,
antimony, lead, nickel and copper were significantly affected by the industrial activities in surface and heat treatment of metal
industries. The soil pollution by beryllium, lead, antimony, nickel and copper spread to the deep layer. Except for cobalt, the
pollution of heavy metals was generally reduced with vertical depth. The distribution relationship of cobalt in soil concentration was
vadose zone > surface layer > saturated zone. Chromium (VI) was of the point pollution, mainly concentrated in the chrome plating
area. The pollution of lead and nickel was widespread and accumulated. Chromium (VI) and zinc pollution were distributed near the
underground pipelines in chrome plating electro-galvanized. Cadmium pollution in groundwater was found in the storage areas of
raw and auxiliary materials and the storage of solid waste and hazardous waste. 3.00% of samples were slightly polluted by copper.
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Table 3 Single pollution index classification standard
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Table 5 Descriptive statistics of heavy metals in soil

(a) RETEREMSTE

WEMFEPR  fRe/ME/mg kg K{E/mgkg! FHME/mg ke FrfiE/mgkg! TRAK% /% TFHFRE /mg kg

4 0.02 0.41 0.13 0.09 70.05 100.00 0.13
B (V) ND 698.00 21.92 108.06 493.01 19.57 5.70
£ 1.82 5.59 2.59 0.81 31.23 100.00 1.90
fi 2.86 13.30 7.83 2.47 31.50 100.00 9.10
K 0.02 0.32 0.10 0.07 64.42 100.00 0.10
(0 8.29 14.50 11.63 1.36 11.73 100.00 12.61
B 0.21 14.40 1.62 322 199.23 100.00 0.58
it 10.00 8 220.00 247.59 121227 489.62 100.00 25.48
] 28.00 1010.00 115.28 185.68 161.06 100.00 31.90
i 10.00 15 200.00 456.33 2218.11 486.08 100.00 23.59

(b) EAAT TR B
WEMFEPR  fRe/ME/mg kg K{E/mgkg! FHME/mg ke FrfiZE/mgkg! TRAEE% /% TR/ mg kg

4 0.01 0.01 0.08 0.04 47.33 100.00 0.13
B (V) ND 165.00 4.79 24.73 516.40 435 5.70
£ 1.99 2.94 243 0.30 12.22 100.00 1.90
fi 3.55 13.50 7.76 2.64 34.00 100.00 9.10
K 0.03 0.43 0.08 0.07 83.44 100.00 0.10
i 11.00 18.50 13.32 1.59 11.90 100.00 12.61
B 0.25 232 0.59 0.48 81.24 100.00 0.58
it 10.10 277.00 30.47 37.82 124.15 100.00 25.48
] 22.00 1 500.00 109.28 226.14 206.93 100.00 31.90
i 17.00 2 960.00 160.83 463.90 288.45 100.00 23.59

(c) HufnHy HIEpE S S
WEMFERR  fRe/ME/mg kg K{E/mgkg! FHME/mg ke FrfiE/mgkg! TRAEE% BHFE/% TR/ mg kg

4 0.02 0.02 0.07 0.03 44.52 100.00 0.13
B (V) ND 149.00 4.63 25.13 543.40 2.94 5.70
£ 1.57 2.85 2.08 0.37 17.60 100.00 1.90
fif 2.10 12.80 6.69 2.30 34.33 100.00 9.10
K 0.02 0.22 0.06 0.04 70.09 100.00 0.10
i 8.21 12.60 10.31 1.06 10.30 100.00 12.61
B 0.20 0.57 0.32 0.12 37.23 100.00 0.58
it 10.10 36.30 21.18 5.53 26.10 100.00 25.48
] 24.00 65.00 40.32 9.51 23.58 100.00 31.90
il 14.00 108.00 31.44 19.60 62.34 100.00 23.59
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Fig. 2 Single pollution index of heavy metals in soil
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Table 6 Descriptive statistics of heavy metals in groundwater

F/ME/mg L' H\AfH/mg L' F¥E/mg L' Fpifi2/mg L' ERA% WiLF/% TNARIE /mg L™

W IFEbR

pH 6.10 11.46 7.62
7’ ND 8.00x10°° 2.28x10°°

B (V) ND 110.00 3.46
i) ND 0.06 3.27x107
il 4.10x10™* 2.81 0.15
i ND 3.97 0.21
fif 3.00x10* 0.01 2.68x10°
" 5.80x10™ 22.10 1.23
B 3.70x10™* 4.02x107 1.59x107
B ND 1.70x10°* 3.78x10°3
i 4.50x107* 0.01 3.83x107
22 ND 8 330.00 368.56

5.5<pH<6.5

1.00 13.08 100.00 8.5<pH<9.0
1.15x107° 50.50 6.25 2.00x107
19.14 552.64 6.25 0.10
0.01 373.92 43.75 0.01
0.51 339.76 100.00 1.50
0.77 370.96 84.38 0.10

2.04x10°° 76.14 100.00 0.05

422 344.19 100.00 0.10
1.02x107° 64.16 100.00 0.01
6.04x107° 159.65 27.27 0.06
4.33x107 113.11 100.00 0.10
1552.59 421.26 87.10 5.00
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Fig. 3 Single pollution index of heavy metals
in groundwater
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