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Compound Pollution Characterlstlcs and Ecologlcal Rlsk Assessment of Heavy Metals

in Sml and Groundwater of Typlcal I‘ndustrlal Lands 1n Shanghal
LI Xiao-man, LI ng qmg , YANG Jie, HUANG Shen fa, ZHANG Shi-yang, JI Min [ =

(State Environmental Prolectlon Engineering Center for Urban Soﬂ Conlammatton Control and Remediation Shaighal Academy df Environmental Sciences, S'hanghal 200233

China}” J" B
Abstraet; TlI\é pollution de'éree, distribution characteristics, and synergistic ecological risk of heavy metals were studied by analyzing'the contents of As, Cd, Cr, Pb, Hg,

-

and Ni values in soil diid groundwater of three types of typical industial land'f'chl_qgncgll industry, metal processing, and hazardous waste treatment) in Shanghai. The results
showed thét the soil and groundwater in 30 potential pollution areas of the th‘ree"t;pes of industrial land were polluted by heavy metals. Cd, Cr, Pb, Hg, and Ni were obviously
accumulated in the surface soil, whereas As, Cr, Pb, and Ni were accumulated in the groundwater. The content and variation coefficients of heavy metals in the soil gradually
decreased with the deepening of vertical depth, indicating that the impact of human activities was lessened. The pollution sources of the various heavy metals were different; Cr
and Hg in the soil were mainly from metal processing and the hazardous waste treatment industry, whereas Cd, Pb, and Ni were accumulated in the soil of all three industries.
In groundwater, As mainly came from the chemical industry and hazardous waste treatment industry, Cr mainly came from the metal processing industry, Ni mainly came {rom
metal processing and the hazardous waste treatment industry, and Pb accumulated in groundwater of all three industries. The Nemero comprehensive pollution index of the soil
and groundwater in the metal processing industry was the highest. Cr, Pb, and Ni in the metal processing industry had synergistic pollution characteristics in soil and
groundwater, which may have heen closely related to soil heavy metal content, migration, and enterprise management level. The potential ecological risk of heavy metals in soil
and groundwater was generally in the mild to moderate range, the potential ecological risk level of Hg and Cd in soil was relatively high, which was mainly affected by the
toxicity of heavy metals, and the potential ecological risk level of Ni in groundwater was relatively high, which was mainly affected by the content of heavy metals.

Key words: industrial land; soil; groundwater; heavy metals; compound pollution; ecological risk assessment
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Table 4  Pollution index of heavy metals in soils of different types of industry
, . IS YR EL(P,) e B
AT 2RA CREROLE - - b;ﬂ;”
As Cd Cr Ph Hg Ni 15 YL+ (Py)
#)2 0.95 1.45 0.92 1.32 0.94 1.13 1.51
T w2 0.89 1.01 0.91 1.13 0.72 1. 06 1.25
A 0.81 0.81 0.83 0.95 0.53 0.98 1.08
xKEZE 0.95 1.01 2.49 2.57 0.94 2.29 3.87
BT W)= 0.90 0.77 1.93 1.19 0. 69 1.79 2.35
M A 0.82 0. 66 1.43 1.03 0.44 0.91 1. 40
xKEZE 0.76 1.03 0.94 1.01 1.44 0.85 1.58
J[ER R W)= 0.75 0.79 0. 80 0.94 0. 88 0. 82 1. 11
M A 0.76 0.61 0.77 0. 80 0.51 0.79 0.90
2.2 HURKES R E G5 YRR BRSO 2y R FRMEA B 1,29, 7.42, 2.24 F
2.2.1 HFOKEE 4R i o A AR SRRE 1151 1% £ HEE R FENE T ZRBYE T 100%),

20007 ,6 M RITRIEM T KPR, R TKESE, LHIE As, Cr, Pb FINi TEZ
HEBGEITWMES. p(As), p(Cd), p(Cr),  AKIEILMEK.
p(Pb) . p (Hg) Ml p (Ni) FHME 435 40.0129,  2.2.2 AREFTIHET KI5 GAe 50507
0.0005. 0.3712, 0.0224. 0.0001 F1 0.230 1 DA R 7K W 2RAR A bt T8 N 2 25
mg-L~", A As| Cr, Pb ORI Ni B b FAK & V5 Jed Bom A R /K BE S5 Je e 8505 H, 45 5 0
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Table 5 Heavy metal concentrations in groundwater at typical industrial sites

/ME iCON |1 Rk N Rl R K BRI T2

RIm /mg'L_l /mg-L_l /mg-L_1 PRz /% /% /mg-L‘1
As ND 0.223 0.0129 0.027 4 212.53 96. 03 0.010
Cd ND 0.023 0. 000 5 0.0022 457.05 48.41 0. 005
Cr ND 19. 600 0.3712 2.143 1 578. 14 99.21 0. 050
Pb ND 0. 408 0.0224 0.0558 249. 05 94. 44 0.010
Hg ND 0. 004 0. 000 1 0. 000 4 422.62 22.22 0. 001
Ni 0.000 18 9.240 0.2301 1.0522 457.92 100. 00 0. 020

1) ND AR T A7 ik R, 25 SR Sttt e Wi 12 172 46 IR I35

6 ME 5. WD 25675 Y s B ge ik 25 - Y S, Horp, Cr, Pb Il Ni JCE LA T35
KE, SR TATI S A5 Y850 25. 38, )8 T P B 1, H 4 14.00% ., 10.00% Fi
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R BB E, oA 18.92% A
13.51% si ik B E BTG Qe A5 9. nl WL b 7K
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Table 6  Pollution index of heavy metals in groundwater of different types of industry

L LR FIG QR R (P,) WL 25 A
1Tk S
As cd Cr Ph Hg Ni HRARE(Py)

kT 2.31 0.06 0.19 1. 84 0.10 0.94 2.88
ST 0. 62 0. 04 18.24 1.42 0.02 17.62 25.38
&R 1.17 0.20 0.38 3.67 0.17 13.65 11.79
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Fig. 5 Single factor pollution index of heavy metal in groundwater at typical industrial sites
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Table 7 Potential ecological risk results of heavy metals
~ _ PAITVERAE AR SR (E,) LA
% Y LH_J YA AVEETR i BN
iz Gt As cd Cr Ph Hg Ni A SRR (RI)
=)= 9.52 43.62 1.84 6.62 37.66 5.67 104.93
T w)= 8.86 30.30 1.82 5.67 28.84 5.28 80.78
LiokIkiis 8.11 24.39 1.66 4.74 21.09 4.89 64.89
Rk 23.11 1.89 0.38 9.18 4.19 4.68 43.43
RE 9.48 30.28 4.98 12.83 37.77 11.45 106.79
AR Rz 8.98 23.04 3.85 5.93 27.79 8.97 78.56
LiukIkis 8.15 19.82 2.86 5.13 17.76 4.56 58.30
Rk 6.25 1.18 36.49 7.11 0.96 88.10 140. 09
RE 7.60 30.96 1.88 5.07 57.69 4.27 107.46
f5 e ‘ffﬁ)?:—'w 7.54 23.79 1.60 4.68 35.00 4.10 76.71
Lok ik 7.64 18.28 1.55 3.99 20.47 3.93 55.86
R K 11.71 6.02 0.76 18.37 6.63 68.23 111.72
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