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Escape pattern and concentration distribution of voilitile organic
compounds in the remediation process of contaminated sites
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LUO Meng' JIA Jianli'™
(1. School of Chemical & Environmental Engineering China University of Mining & Technology( Beijing) Beijing 100083 China;

2. Environmental Protection Institute of Light Industry Beijing 100089 China)

Abstract: The escape and concentration distribution of voilitile organic compounds( VOCs) in the
remediation process of a contaminated site was investisated. The concentration measurement was
carried out through the combintion of PID rapid monitoring and gas chromatography mass
spectrometry with sampling tube. At the same time the VOC concentration in the soils was detected
by purge & trap + chromatography/mass spectrometry method. The escape of VOCs in the
remediation process of the contaminated sites and the horizontal distribution of VOCs in the air was
simulated on the basis of two groups of data. The results show that the dissipation rate of typical
VOCs in the contaminated soil was high. For this contaminated soil the 1 2-dichloroethane was the
highest while benzene was the lowest. The VOC escape rate concentration is not negatively related to
the distance rigorously showing wave crest and trough alternately.
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VOCs %6 . .

7980A-5975C / VOC ( USEPA8260C:
2006) 11 min 40 mLemin ",
1
Table 1 Condition of soil sampling
1#(0.5 m+1.0 m)
2#(0.5m.1.0 m)
3#(0.5 m+1.0 m)
1.3
27
1.3.5.10.15.20.25.30 m 1.3.5.10.15.20.
25 m 1.5 m.
1
1 VvVOC
Fig.1 Location of sampling sited of VOCs
4 N N
( SPME) ( ACF) *
SPME QC4B Czmero CarbopackC /CarbopackB /
CarbosieveS. Czmero N 20 min
0.1 Lemin ™' 1.3 m
VOCs
(GC) . ( HPLC) . - ( GCMS) .
( PID) -

VOCs

vocC
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2 VOCs

Table 2 Detection method of VOCs in air samples

GC-MS 2021 plus

280 C
10 min
60 mLemin '
DB-VRX 60 m x0.32 mm x1.80 pm
(99.999%) 1.0 Lemin ™!
30 C 2min 8 Cemin~' 200 C
EI 70 eV 35—300 amu 20 ls
3
Table 3  Quality control information of sample testing
11- 12- 11-
/( ng*mL ") 200. 00 200. 00 200.00 200. 00 200. 00 200. 00 200. 00 200. 00
1% -3.92 -0.37 -0.67 -0.31 -1.90 -0.76 0.60 -2.20
2
2.1 VOCs
USEPA8260C VOCs
( GC-MS 2021 plus) 4. 4
4 D /(mgekg™")
Table 4 Concentration of VOCs in contaminated soil/( mgekg ™)
VOC
11- 12- 11-
1#( 0.5 m) 1.26 10.00 2.89 0.05L 0.05L 0.58 0.05L 0.05L
1#( 1.0 m) 0.82 7.31 2.00 0.05L 0.05L 0.45 0.05L 0.05L
2#( 0.5 m) 3.09 16.40 8.57 0.05L 9.32 1.42 6.14 10.00
2#( 1.0 m) 0.93 9.91 4.22 0.05L 4.08 0.88 3.36 4.62
3#(0.5 m) 58.80 84.60 138.00 44.20 332.00 27.20 87.70 99.40
3#( 1.0 m) 3.25 30.20 4.51 6.06 6.19 3.39 18.00 9.12
10.36 18.40 14.70 8.38 16. 60 4.65 15.20 20.52
1) C. . ;
;L 0.05 mgkg'. 2011 11 03 18 19
2.2 VOCs
( 5)
2.3 VOGCs

VOCs 3 : N
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29

30 . VOCS ~
31
VOCs VOCs
VOCs 2
5 Y /( mgem ™)
Table 5 Concentration of VOCs in air samples/( mgem )
VOC
11- 12- 11-
1* 0.48 21.80 3.26 0.12 6.34 0.17 0.25 1.92
2# 0.33 5.49 0.32 9.22 x10 2 0.48 — 0.08 0.15
3* 0.32 22.20 0.42 0.12 5.11 0.12 0.18 2.47
4* 0.41 26.30 4.51 0.12 4.09 0.15 0.21 2.55
5* 0.30 26.50 4.11 0.15 3.76 0.15 0.22 2.14
6" 0.10 19.30 2.43 0.14 3.19 0.10 0.17 1.23
7t 0.20 15.10 1.90 9.80 x10 72 2.89 7.51 x10 72 0.11 1.04
8" 0.05 5.49 0.32 9.22 x10 2 0.48 — 0.08 0.15
9# 0.54 22.20 0.42 0.12 5.11 0.12 0.18 2.47
10* 0.45 26.30 4.51 0.12 4.09 0.15 0.21 2.55
11* 0.26 26.50 4.11 0.15 3.76 0.15 0.22 2.14
12* 0.19 19.30 2.43 0.14 3.19 0.10 0.17 1.23
13* 0.23 15.10 1.90 9.80 x 102 2.89 7.51 x10 72 0.11 1.04
14* 0.24 4.79 0.34 5.93 x1072 0.87 — 6.05 %1072 0.18
15* 0.56 22.70 3.49 9.68 x 102 3.78 9.17 x 102 0.14 2.15
16* 0.31 24.50 4.04 0.15 3.05 0.12 0.16 2.37
17* 0.31 19.60 3.01 9.49 x 102 2.74 7.73 x10 72 0.11 1.66
18* 0.14 13.70 1.68 7.54 x10 72 1.29 — 6.34 x10 72 0.89
19* 0.10 14.50 1.52 0.11 1.06 — 6.89 x10 72 0.76
20* 0.05 11.60 0.67 9.74 x10 2 0.43 — — 0.32
o 1) : : : : 10.3—0.5 mes ™', <7 0.05 mgem >,
2 VOCs

Fig.2 Relationship of VOCs concentration in soil and air



2 289
2 VOCs
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12— 21.80 mgem ’ ; 8.38 mgekg ™'
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32
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1 1- 10.36 mgekg ™' 1 1- 0.48 mgem ™’
1 2-
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Fig.3 Change of VOC concentration with the distance
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4 VOC

Fig.4 Horizontal distribution of VOC concentration
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