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Abstract:In order to ascertain BTEX measurements of soils from industrial contaminated sites, static headspace, purge-and-trap and
solid phase microextraction (SPME) combined gas chromatography were selected to determine BTEX in the soils. This method of SPME
could not be used to analyze BTEX isomers in soils from highly contaminated sites because the high concentration of organic
contaminants eroded the SPME probe head. The recoveries for added standard ranged from 95.2% -98. 2% for static headspace-GC and
99.2%-101.3% for purge-and-trap-GC. When the soil samples contained low concentrations of BTEX ( < 60 mg/kg), the
concentration determined by purge-and-trap-GC was 12. 6% -37. 6% higher than the value from static headspace-GC. For soil samples
containing high concentrations of BTEX, the static headspace-GC result was higher than that from purge-and-trap-GC. The correlation
trend lines of individual BTEX isomers to total BTEX were similar for both static headspace-GC and purge-and-trap-GC results.
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Table 1 ~ Selected physical and chemical properties of benzene ,toluene, ethyl ,benzene ,and xylene isomers
CeHg CeHs CH, CeHsCHy  CeH,(CHy),  CeHu(CHy), CeH, (CHy),
78. 1 92.1 106. 2 106. 2 106. 2 106. 2
(1.01 x10° Pa)/C 80.1 110. 6 136.2 144.0 139.3 138.0
(20°C) /g cm 3 0. 8765 0. 8669 0. 867 0. 8802 0. 8842 0. 8611
(25°C) /kPa 10.1 ~13.1 3.6~4.0 1.3 0.9 1.1~1.2 1.2
(25°C)/mg-L~! 1800 347 ~707 113 ~222 113 ~223 122 ~223 107 ~215
Ig K, 1.1~2.0 1.9~2.6 1.9~3.0 1.7~2.7 2.0~2.5 2.1~2.7
lg K, 1.6 ~2.4 2.1~3.0 3.1~3.4 2.8~3.2 3.1~3.4 3.1~3.3
Ig BCF 0.5~1.5 0.2~3.3 0.7~2.7 0.8~2.3 0.8~2.4 1.2~2.4
DK, - Ko - ;BCK e
2 b
Table 2 Process of different measurements of BTEX
50°C 30 min, voc 0.45 , 35¢ 3.5 mL 80°C
50 pL 10 mL 60 min
0.6 mL 5 ml 250C 3 min
200°C,, 220C, 50°C 50°C 2():,’0%,’ 100(:/22(,)% ’ 200°C , 220C, 50C
3 min - 10°C/min ot s 3min 10°C/min 100°C,
100C 20C/min ~ 160°C. , | L/m”," 20C/min  160°C. ,
.1 mL/min, 1:15 ’ P mbmi .1 mL/min, 1:15
1:25
2) 3)
1) : . 20°C, 11 min; :180°C , 4 min; . 180°C, 15 min; :40 mL /min; 2)

;3)
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Fig. 1  Chromatography of BTEX
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Table 3 BTEX recoveries of static headspace and purge-and-trap
(n=5)/%
99. 4 99.8 100. 8 101.3 99.2
97.2 98.2 96.9 97.6 95.2
2.2
4 2
(1~3 , <60 mg/ke),
12.6% ~37.6% .
140 mg/kg ,2
5 6
9
49.7% 89.1%.
4 /mg kg~
Table 4 Total BTEX concentrations of soils by static
headspace and purge-and-trap /mg-kg ™!
/
1 8.7 12.0 0.7270
2 15.8 18.2 0.8677
3 44.9 50.5 0.8883
4 143 140. 1 1.0205
5 613 409. 6 1.496 7
6 783 414.1 1.8909
2.3 2
2 6
2
, 50 mg/kg
1 2 )
b
>2 mg/kg

10.4% ~84.9% .
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Fig.2  Concentrations of BTEX in soils from the industrial contaminated site
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Fig.3  Plots of concentrations of BTEX detected by purge-and-trap vs static headspace
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