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Risk Assessment and Countermeasures of BTEX Contamination in Soils of

Typical Pesticide Factory

TAN Bing'?, WANG Tie-yu', LI Qi-feng', ZHANG Hai-yan’, PANG Bo', ZHU Zhao-yun', WANG Dao-han’,
LU Yong-long'

(1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. College of Environmental Science and Engineering, Liaoning Technical University, Fuxin
123000, China; 3. Research Institute of Zhangjiakou Environmental Protection, Zhangjiakou 075000, China)

Abstract: Soil samples around three representative pesticide factories were collected in Zhangjiakou City, Hebei Province, and
analyzed to identify their pollution characteristics and health risk of BTEX by purge-and trap and gas chromatography/mass spectroscopy
method. Total concentrations of BTEX in soils in Plant A, B and C ranged from 673. 50 to 32 363. 50 ng+g™"', nd to 6 461. 80 ng-g ™'
and 461.70 to 8 740. 80 ng-g~', respectively. Concentrations of detected toluene (4 619.50-7234.30 ng-g~') and ethylbenzene
(364.60-7944. 60 ng+g ") had exceeded the Canadian guidelines for industrial land (370 ng-g~'and 82 ng-g™'), and concentration
of xylene (19799.40 ng-g™') in dust in production area of Plant A was larger than the Dutch soil intervention value (17 000
ng-g~'). While concentrationsn of BTEX around Plant A ( Region I ) and Plant B and C ( Region I ) ranged from nd to 645. 81
ng-¢”', and nd to 309. 13 ng+g ™", respectively, which were below the Canadian guidelines for agricultural land. The non-carcinogenic
risk of BTEX in Plant A (2.90E-06 -1.32E-04), B (nd -4.30E-05) and C (1.29E-06 -5.64E-05) were all below 1, which
suggested that no obvious health risk existed in each plant. The non-carcinogenic risks in Region I (nd -2.02E-06) and Region Il
(nd -1. 10E-06) were below than 1, and also lower than those in factories. High risk areas were mainly concentrated in the downwind,
moreover, soils around villages and towns were also with higher risk. In conclusion, soils and dusts in each factory had been polluted
and the quality of agricultural land had been partly deteriorated. Finally, environmental management and occupational protection
countermeasures were proposed based on the research results.
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Table 1  Introduction of main products in the three factories included in this study
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Fig. 2 Location of sampling sites around each plant

Teledyne Tekmar Aquatek 70.
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IR IR () R AR IR 2 IR A R
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afigK.

AR SHOE . HRE 11 min , X1
12 40 mL-min ", RIFIRE 25°C , f#HTIRE 250°C
fEMTEIR] 2 min; AT E 300 mL-min_l; Pk
B RKIHE] 2 min, JEF 280°C i & 300 mL-min .

G % S 5 A% A DB-VRX (60 m x
0.25 mm x 1.4 pm) , 703 b 10: 1,654 30 psi, #F
FEFELEE 200°C , MS #2 R R 255°C 88 U5 i
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~min "' FHE & 190°C ,4%4%F 2 min, )54 6°C +min '
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RIE 2 WAFAE T e 20
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AP R TP XN R AR A
i, RS PR O A 0 DX B A A T XA R R W)
R IR s B iS5 Tk . i
C A= KR I R R & I T ARG X iR, C
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U8, TR A 0 KSR A I R AR
] i et LA T X 2R e A i S R 2

P P E D 4 b R T R G A
B bR [ N2 EE S 2011 AEA AL
T 1l A 38 R0 XU DV A0 7 56 1L ) A o v ) A K
st eV Y E A A SRR
B2 E N SEBRE L. AN S U & K
[ et T (E LA S A =2 - v s e T T 4 A DGR
FECEP TR 2 AT LU R 0 F R SRR
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ng-g )T AU T T 37 i - 58 IR 858 XURG 1 ¢ 0 1 1
HELE B TR IR R R Y
FHSEHLAE (4390 370 ng-g ' F182 ng-g™") , #BARE
BT IAE 12.48 ~19.55 Fl1 4.45 ~96.89 2 [a]. It
S A A PR X AR rh T SR A R (19 799. 40
ng+g ) WL ThnE R T EAE SE D Tk
Hi A AH EHESE (11 000 ng-g ') . AHXT Tfa7 22 3
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Table 2 Concentrations of BTEX in pesticide plants in Wanquan Chemical Company/ng-g~

24 R S HOR LR THZE E
SH-S nd? nd 364. 60 308. 90 nd

A SH-D nd nd 2 635.30 6730.20 nd
SC-D nd 4619. 50 7 944. 60 19799. 40 nd
SH-S nd nd nd nd nd

B SC-S nd nd nd 11. 10 nd
SH-D nd nd 383.50 394.70 nd
SC-D nd 5 640. 80 462. 50 358.50 nd

c SH-D nd 7 234.30 580. 70 925. 80 nd
SC-D nd nd nd 461.70 nd

demt Yy b i 1 400 3300 000 860 000 100 000 2700 000

JIEVN Tolb o FE SHE 30 370 82 11 000 50 000

faf 2% T 1100 32 000 110 000 17 000 86 000

1)SH-S: A6 X -4, SH-D . A= 16 X K2R SC-S A 7= X 48, SC-D A F=IX IR 3 2) “nd " F LA R 0. 5 ng-g ™!
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