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BTEX Contamination Level of Soil Samples around
Gas Stations in Korea

Hyun-Mee Park, Ji-Hyun Kim, Young-Man Kim and Kang-Bong Lee

Advanced Analysis Center, Korea Institute of Science and Technology,
P. O. Box 131, Cheongryangri, Seoul 130-650, Korea

BTEX concentration level of soil samples around gas stations in Korea were monitored by methanol extrac-
tion followed by Purge & Trap/GC/MS. By this analytical method, the extraction recovery was 87-99% and
the repeatability(RSD) was 5-13%. Detection limits of BTEX were 0.1 mg/kg for BTE(Benzene, Toluene and
Ethylbenzene) and 0.2 mg/kg for X(Xylenes). Calibration curves showed good linearities which the correlation
coefficients(r) were higher than 0.999. About 10.1% of soil samples taken around gas stations were con-
taminated with BTEX, and those sites contaminated with BTEX were presumed to occur gasoline spill or gas-
oline tank leak. BTEX concentration higher than 200 mg/kg were detected at three sites of soil samples and
its concentrations lower than 32 mg/kg were monitored at 67 sites. These BTEX contamination levels were
monitored as a function of gas station area and the installation year of gasoline tank.
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Table 1. Experimental conditions of Purge & trap and GC-

MS
Parameters Conditions
A ERxA
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EY 2n 28°C
SEAF 7FG A 7k 2 7
-FPAIZH 2 7
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-EY e A7k 8 &
SEY FE 2k 225°C

GCMS =74

-As: DB-1(30 m x 0.32 mm x 1.0 pm)
AYEer: 35°C(5%)-15°C/2-200°C (5%)
T YT 250°C
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Table 2. Detection limit(DL), relative standard deviation
(RSD), recovery and calibration

Benzene Toluene Ethylbenzene Xylenes

DL(mg/kg) 0.1 0.1 0.1 0.2
RSD(%) 7.6 5.9 6.3 13.1
Recovery(%) 87.2  96.0 99.5 98.4

Calibration(r) 0.9996  0.9999 0.9999 0.9995

Fig. 1. GC/MS chromatogram of blank sample.
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STHTable 2). RSDZFE 5.9-13.1%=% Y53 AAES
RBoF Y, 71E3Hl= benzene, toluene, ethylbenzene
o] 0.1 mgkgelA3L, xylene isomerse 0.2 mg/kge| S

Table 3. Concentrations of BTEX in soils sampled from gas stations in Korea

No. Site B T E X No. Site B T E X
1 L] 2 4.2 27 F 0.6
2 L] 0.9 4.7 28 2 9.5
3 < 75 1166  40.4 173.4 29 2 36

=% 6.9 89.2 23.2 111.2 30 ] 2.8

9] 6.2 73.1 26.5 109.8 31 ] 0.4

4 ] 35 32 ] 1.8
5 ] 0.4 33 Hi 7 3.0 5.4 0.8 2.8

6 0.5 34 T 1.7

7 2] 0.2 35 2] 0.2

8 ] 0.4 36 2] 0.5 1.3 0.3 2.2

| 0.4 37 ] 0.7

9 L 0.3 Hlj 2% 0.6

| 0.4 1 0.9

10 2] 0.2 38 2] 0.3

11 U] 0.3 Hlj 2 1.0

12 4 0.7 4 15

13 12 0.2 39 2= 0.5

14 B 0.3 2 0.7

15 Hj 0.2 44 ¥ 0.4

16 w2 4.1 40 L] 0.4

17 ul} 0.3 4 0.4

9 0.5 41 ulj 0.2

18 Hl} 0.8 0.2 9.1 14 il 0.1

19 ulj 2 0.2 42 Hj 0.2

20 ulj 2 0.4 43 Hj 0.2

21 2] 0.5 il 0.2

Hl} 0.3 44 ZE 0.2

22 ] 0.3 il 0.2

4 0.2 45 ulj 7 0.2

23 ] 0.5 46 ] 0.2

Hl} 0.5 Hj 2% 0.2

24 Fd 0.2 0.9 5.3 T 0.2

25 B 0.4 47 T 0.2

26 ] 1.4 48 ] 0.2
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Fig. 2. The Number of sites contaminated with BTEX as
a function of contamination level.

Table 4. Ratio of contamination sites according to the
installation time of gasoline tank at gas stations

No. of

Installation

No. of Ratio

year of sample sites detected %)
gasoline tank P sample sites ¢

65-80 39 4 10.3
81-85 36 6 16.7
86-90 71 6 8.4
91-95 184 18 9.8
96-99 136 14 10.3
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Fig. 3. Extracted ion chromatogram of GC/MS for a
typical soil sample.

Fig. 4. The ratio of area contaminated with BTEX in
Seoul, Kyungkido, Jejudo, Chungcheongdo and the
rest areas.
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