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Environmental Risk Assessment of Antimony Contaminated Soil

HUA Yong-peng, CHENG Sheng-gao, HUANG Ting, LI Xuan
(School of Environmental Studies, China University of Geosciences, Wuhan 430074, Hubei, China)

Abstract: Based on the method and requirement of environmental risk assessment in Guidelines for Site

Environmental Assessment and the guidelines for risk assessment of USA superfund act, contaminated site of certain

chemical plant in Wuhan was taken as an example, the method of environmental risk assessment of antimony in soil

was discussed; ecological risks of antimony contamination and health risks for children and adults with the exposure

pathways of oral ingestion, dermal contact and breath inhalation, were calculated by the means of human health and

ecological risk assessments. The results showed that the contaminated soil was not hazardous waste, and contents of

organic contaminant and most heavy metals were lower than the corresponding criterion, but content of antimony in

part was higher, the most mass fraction was 1 262, 7X 10 °, and the mass fractions of antimony for 66 % of soil

samples were higher than the recommended fixed value (26 X107 °); non-carcinogenic risk of contaminated soil was

very high; there were some ecological and toxicological effects on organism for contaminated soil, and the land could

be re-used after soil mediation.
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Tab.1 Qualitative Assessment of Exposure Mode Tab.2 Reference Value of Intaking Amount
for Contaminated Soils
Cs 95% 361.3X107¢
; Ry/(mg -+ d~1) 200 100
R N Fc/107°¢ 1076 106
. . I 0.5 1 0.5 ‘ 1
6280 E/(dva 1) 350 350
De/a 2 6 7 ‘ 24
180 596. 62 m?, m/kg 15 55.9
6280 _
/d 365X 2 365X 6 365 X7 36X 24
R 1 70X 365 70X 365
) ’ As/Cem? « d™ 1) 1 800 5 000
b o
Inp/(mg s cm™ 2) 0.2 1 0.2 1
b
Iaps 0.1 0.1
’ Tpep/(m? » kg™ 1) 1.32X 10 1.32X10°
;@ ’ > Ro/(m? +d= 1) 5 20
° 3
I = M Tab.3 Assessment Results of Pollution Exposure Mode
mt /
A _ CSF(‘ASI/\FIABSEDE (mg'kg’l «d™ D)
mt
_ CsR,ED¢ 5.8X107%  2.0X1073
mt I pry 2.1X107%  7.3X10"*
I ;Cs 2.5X107°  8.7Xx107¢
iR,y s Fe s I s E 7.9X107°%  2,8X1073
. . 3.5X107%  4.,0X10°3
’ E sm ’ t
—1 —3
A s As 3.1X10 3.6X10
7.5X107%  8.8X1078
;Im-‘ §I;\1ss
6.6X10 % 7.7X10°3
;B
I R 2.7X107%  2.7X10°4
7O PEE T ° 5.4X1075  5.4X104
Zs 3. 9.4X107%  9.4X1078
2.1.3 8.1X107% 8. 1X1071
(D 1.9X1074  5.4X10°*
I . 9.3X10°%  2.7X10°?
ED
(L egp) o Iep 3.2X1078  9.4X107¢
70 ), 1.1X107%  3.3X1073
35 gr ( N ) z 3n
’ o
" (2) o
Ck = >, (I, XF) ‘ y
:CR H Ii ° HR
7 s F
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Hy = Z D, ’
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H HR H D,- Z s
. & »
4X107" mg/(kg+ d), 3
2X107° mg/(kg « d), (D
. ) 4, , ,
4 . 1262 7X10°°,66%
Tab. 4 Integrated Quantitative Assessment of Risk 26X 107°,
. { »
b
b Y
41 192 28 137
’
. b
’ b o
’ (2
’ ’ { »
o 4 b b
o b
1,
’
’ o
2.2
[1] .
[yl ,2004,16(1) :131-135.
[ 2] McCallum R 1. Occupational Exposure to Antimony Com-
b b
pounds [ J ]. Journal of Environmental Monitoring, 2005,
’ 7(12):1245-1250.
[12]
° [ 3] [United States Environment Rrotection Agency. Comprehen-
’ sive Environmental Response, Compensation, and Liability
. R ; Act[Z]. Washington DC; United States Environment Rrotec—
tion Agency,1980.
b Y Y Y b
[4] , .
° A A (1. .2007,20(5) ; 84-88.
° [5] Luo Q S, Catney P, Lerner D. Risk-based Management of
, Contaminated Land in the UK Lessons for China [J]. Jour-
( 5) nal of Environmental Management,2009,90(2) :1123-1134.
6 s s .
5 , [6]
[JJ. 22007,32(6) :5-7.
5
[7] DBI1/T 656—2009. [s].
Tab.5 Acute Risk Calculation of Ecological Effect (8] ) (sb) .
» ,1991.,22(5) :209-210.
/1076
[97 GB5085.6—2007, : [s].
7 000 0.1 95%
[10] HJ/T 2.1—93, [S].
100 3.6
[11] [M].
B) .4 361. 3
150 2.4 2003.
5 X106
15 24.1 [12] R [M].

,2009.



