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Dynamic Headspace and Gas Chromatography-Mass Spectrometry
Method for the Determination of Benzene Series in Soil

DENG Xingdiang WANG Ying-ying' CHEN Yun-nan XIE Zhen-wei
( Sichuan Province Environmental Monitoring Station Chengdu Sichuan 610091 China)

Abstract: A gas chromatography/mass spectrometry coupled with dynamic headspace method was estab—
lished for the determination of benzene series in soil. The sweeping temperature sweeping time and desorption
time were optimized and the detection limits were from 0.37 pg/kg ~1.74 pg/kg. The low and medium con—
centration of blank spike showed the recovery rate were form 82.0% ~115% . The RSDs of seven times” repeti—
tive determination ranged from 4. 8% ~15.1% . At the same time the benzene series in the soil around the pa—
per mill were detected using this method and the result was benzene and toluene were detected in the soil around

the solid waste piles.
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;2.0 g/l 4 - Accustan—
dard : 500 mL
pH <2 180 g
4 C ; ( )
N ( ) (20 ~50
) (=99.999%) ; o
1.2 X fAt
35 C
10 min 40 mL/min;
260 °C 2 min; 25 C
260 °C 120 mL/min
6 min; 150 C 150 C.
: DB - 5MS (30 m x
0.25 mm x0.25 wm) ; 200 °C
220 C
1.2 mL/min; 50 C 5 °C /min
100 C 30 °C /min 280 Co
230 C; 0 min;
m/z 35 ~450.
1.3 ARfEFH &
2.0¢ 6 20 mL
10 mL 0.2 pL.

1.0 pl.2.0 pl.4.0 pl.8.0 pL.16.0 pL
0.2 pla0.5 pl.1.0 pl.2.0 pL.

4.0 nL 8.0 pL 4 - ( )
(200 mg/L) 10 min
1.
1 ng/ kg
Table 1 The concentration gradient of the calibration curve
pg/ kg
1 2 3 4 5 6
7.83 39.2 78.3 157 313 626
7.57 37.8 5.7 151 303 606
7.54 37.7 5.4 151 302 603
7.56 37.8 75.6 151 302 605
7.59 38.0 75.9 152 304 607
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.1 The resolution of benzene series in the case
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Fig.2 The resolution of benzene series in the

case of different sweep time
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Fig.3 Five kinds of benzene and substitutes
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Fig.4 The resolution of benzene series in the case

of different desorption time
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1.2
7 s
:0. 14 pg/kg 10.36 pgl/kg .
0.55 pglkg 00.12 pg/kg 4 -
0.20 pg/kg ( HJ 168 -
2010) . 2,
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Table 2 The standard curve and correlation

coefficient of benzene series

R p/(pg kg™')

y=4.39x10°x  0.9999 0.43

y=1.09x10°x  0.9996 1.13

N y=1.36 x10°%  0.998 7 1.74
y=1.30 x10%x 0.999 4 0.37

4 - y=2.91x10°x  0.9979 0.62
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7 RSD  4.8% ~15.1%

7 30 AY o
3 82.0% ~115%
3
Table 3  Recovery rate of benzene series in soil
w/(pg e kg™") w/(pg*kg™") 1% RSD/%

7.85 9.00 115 4.8
78.5 81.2 103 5.5
7.57 7.45 98.4 15.1
75.7 84.2 111 10.3
N 15.1 14.9 98.7 11.7
151 162 107 7.0
7.59 6.70 88.3 5.6
75.9 74.4 98.0 7.4
4 - 10.0 8.20 82.0 5.1
100 91.5 91.5 3.4
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5.78 pglkg  2.83 pg/kgo
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