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ABSTRACT

The BTEX contamination of soil around gas station in Korea was investigated in 53 gas stations in 2013 by official test
method on soil pollution. Each gas station was divided into oil tank area, line area, and surrounding area. The
concentration of BTEX in 1066 sites of 53 gas stations was N.D.~ 3437.36 mg/kg. The order of average concentration for
area was as follows: line area (20.91 £ 144.79 mg/kg) > tank area (15.11 + 110.08 mg/kg) > surrounding area (10.79 +
111.40 mg/kg). It was the number of sampling site exceeding regulatory levels at surrounding area the most at all. The
average concentration of xylene was the highest, while that of ethylbenzene was the lowest.
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Table 1. Condition of GC/MSD and Purge & trap for BTEX
analysis

Description Condition
Purge & Trap

Trap k-trap
sample volume 5 mL
Purge Flow 40 mL/min
Purge time 11 min.
Purge temp. 20°C

Dry purge time 1 min
Desorb temp. 250°C
Desorb Preheat  245°C
Injection temp.  180°C

Bake 4 min. at 260°C
GC
column HP-5ms (30 m x 0.25 mm L.D. x 0.25 um F.T.)

40°C (4 min) hold, 12°C/min at 100°C, 100°C
(0 min) hold, 20°C/min at 200°C, 200°C (2
min) hold

Injection temp.  200°C

oven temp.

Carrier gas He (1.0 mL/min)
Split ratio 1/20
Aux Temp. 280°C
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Fig. 1. The number of sampling sites of BTEX concentration
exceeding regulatory level. (a) Limit of quantification (b) soil
pollution precaution values (c) soil pollution action values.
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Table 2. Average concentrations of BTEX measured of collected soil from 53 gas stations

Area No. of site Substance Mean = S.D. Max. Min.
Benzene 0.44 +£3.00 47.76 N.D.

Toluene 3.29+28.30 731.56 N.D.

Tank 265 Ethylbenzene 1.87+13.25 271.15 N.D.
Xylene 9.51 +69.30 1,558.11 N.D.

BTEX 15.11 + 110.08 2,572.96 N.D.

Benzene 0.80 £5.15 127.46 N.D.

Toluene 5.10+43.22 936.03 N.D.

Line 296 Ethylbenzene 2.54 +£14.40 273.06 N.D.
Xylene 12.47 £ 86.74 2,071.96 N.D.

BTEX 20.91 + 144.79 3,407.64 N.D.

Benzene 0.38 £3.85 116.66 N.D.

Toluene 2.71 £38.25 1,162.93 N.D.

Surrounding 505 Ethylbenzene 1.29+11.43 380.76 N.D.
Xylene 6.40 £59.95 1,777.01 N.D.

BTEX 10.79 £ 111.40 3,437.36 N.D.

*Limit of quantitation: 0.1 mg/kg

**Soil pollution precaution values: benzene 3 mg/kg, toluene 60 mg/kg, ethylbenzene 340 mg/kg, xylene 45 mg/kg
***Soil pollution action values: benzene 9 mg/kg, toluene 180 mg/kg, ethylbenzene 1,020 mg/kg, xylene 135 mg/kg
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Table 3. The ratio of gas station of the BTEX concentration exceeding regulatory levels with installation year

No. of contaminated

. 1 0,
Installation year of No. of gas gas stations exceeding the regulation Ratio (%)
underground storage tank station " ” " ”
Precaution values Action values Precaution values  Action values
1965~1985 3 1 333 333
1986~1995 16 8 8 50.0 50.0
1996~2005 13 7 6 53.8 46.2
2006~2013 21 12 9 57.1 429

*Soil pollution precaution values: benzene 3 mg/kg, toluene 60 mg/kg, ethylbenzene 340 mg/kg, xylene 45 mg/kg
**Soil pollution action values: benzene 9 mg/kg, toluene 180 mg/kg, ethylbenzene 1,020 mg/kg, xylene 135 mg/kg
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