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Chemical Analysis and Eco-toxicity Diagnosis on Organics Contaminated Soil from an Abandoned Site
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(1.College of Resource and Environment Science, Nanjing Agricultural University, Nanjing 210095, China; 2.Nanjing Institute of Environ—
mental Sciences, State Environmental Protection Administration, Nanjing 210042, China)

Abstract : Recently, soil environmental problem of abandoned industrial sites is gradually rising in certain area of China. Research on site/
soil investigation and eco—toxicity test will contribute to identification of risks related to site/soil contamination. In this study, soil samples
were collected from an organics contaminated site. Soil samples were analyzed for concentrations of heavy metals and semi—volatile com—
pounds. Eco—toxicity test using corn( Zea mays ), cabbage( Brassica chinensis ), and earthworm ( Eisenia fetida ), were performed. The results
showed that various types of contaminants, including pesticides and some carcinogenic polycyclic aromatic hydrocarbons, were detected in
the soil samples. Heavy metals concentrations in the soil were well below the related environmental quality standards. Soil samples from the
J-2 spot were most seriously contaminated, and samples from the J-3 spot and J-5 spots were less contaminated. Only one contaminant was
detected in soil samples from other spots. The soil used in the eco—toxicity test showed significant inhibition effects on plant and earthworm
growth. The inhibition rates of root elongation of corn and cabbage were 4.71%~70% and 57.03%~100%, respectively. Cabbage seems to be
more sensitive to the contamination. The mortality test showed that death rates of earthworm in soil from the J-2, J-3 and J-5 spots all
reached 100% within 7 days, while for the contrast spots, i. e. the J-1 spot and J—4 spot, all the earthworm were alive during a test period of
28 days. For soil from the J-1 and J—4 spots, the inhibition rate for body weight of the earthworms after 28 days were 45.58% and 50.54%,
respectively, which are obviously higher than 13.93%, the inhabitation rate of the contrast spot. A general conclusion is that chemical analysis
in combination with eco—toxicity test may be an effective approach to identify potential hazard and risks related to contaminated soil/site, and
furthermore, provide useful information for decision-making of environmental management.
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Figure I Contaminated site sampling location
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Table 1 Content of heavy metal in soil

KEERL Cu Zn As Cd Pbh Hg Cr
J-1 133 559 14 <01 245 02 498
2 129 704 1.6 02 384 0l 48.8
J-3 1.0 476 09 <01 249 0.1 50.5
-4 217 760 23 0.1 334 02 57.3

J-5 17.7 62.5 1.8 0.1 29.3 0.2 579
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Table 2 Detected concentration of SVOCs in soil(mg-kg™)

Kol MR AR U
J-1 J=2 J3 J4 J5
NIES ENU ND 352 ND ND ND
pRUIE:S ) ND 038 ND ND ND
3&4- B ND 206 ND ND ND
2,4- R ND 0.8 ND ND ND
2,3,4,6-PUSRE; ND 232 ND ND ND
2,4,6- =GN ND 027 ND ND ND
2,4,5- =G Ay ND 025 ND ND ND
E275:7 28 %% ND 1.89 0.026 ND ND
2-FHEZE ND 212 ND ND ND
JEW ND 057 ND ND ND
JicA ND 27 ND ND ND
Vil ND 246 ND ND ND
B3 ND 68 0.028 ND ND
p3 ND 132 0019 ND ND
PR ND 675 021 ND 0.021
B ND 6.62 023 ND 0.046
HIf(a) B ND 358 0.091 ND 0.025
i ND 3.88 0.16 ND 0.07
7,12-ZHI3EHIf () ND 02 ND ND ND
I (b) & (k)P ND 546 032 ND 0.084
#H(a)i ND 336 0.083 ND 0.059
Bidf(1,2,3-cd)tE ND 338 0.9 ND 0.071
2RI (a,h)E ND 0.5 0.074 ND 0.038
#I9F(g,h, D ND 138 0.3 ND 0.055
Ak 1,3- 45K ND 0.2 ND ND ND
1,4-—50K ND 020 ND ND ND
1,2-Z50K ND 033 ND ND ND
1,2,4- =50 ND 042 ND ND ND
AR ND 071 ND ND ND
1,2,4,5- UGk ND 0.5 ND ND ND
INFEA ND 051 ND ND ND
BARRMRSE SRR MR _(2-25E0 ) 135 717 257 0.66 1.78
AL 2 Xt B ND 308 ND ND ND

E:ND SRR

ZETCHH LRI, & 23R 4R 100% ;8% -2 5 J-3 544
A, At X/ N SR R SRR A I J-2 5 4
FERXT NS R MR R, o 0%;)-3 5 T4k
IR R HFRAET 80%.,]-2 5 5B/ NS R 252 7]

R BEREAHENRFE(SMREFHZLIL)

Table 3 Percent germination of plant with different site in soil

TR J-1 J-2

J-3 J-4 J-5

FHK(55h) 100%=0 100%=0
JINFA3R(60 h) 92.59%26.42% 0+0

100%+0 100%=0 100%+0
77.78%+11.11% 92.59%+6.42% 92.59%=+6.42%
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Figure 2 Inhibition rate of soil on root elongation of plant
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Table 4 Morality rate of earthworms in soil

SRR BET-H(3 d) FET-HR(7T d) FET-H(14 d) SET-H(28 d)
J-1 0 0 0 0
]2 100%=0 — — —
1-3 20%+10% 100%=0 — —
J-4 0 0 0 0
J-5 6.67%+5.77% 100%=+0 — —
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Figure 3 Variation of weight of earthworms in soil
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