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A Study on the Effect of. Oil Leakage for Soil Contamination,

Plants and Groundwater

B 119 B = A < * B
Jin, Sung Ki ‘< Doh, Duk Hyon - Choi, Kyu Hong

Summary

Our experiment investigated the degree of soil contaimination caused by oil leakage. Each
soil sample was taken by boring 5, 8m below the test areas, located 5 to 30m from storage
tanks at oil stations. According to the results from a series of laboratory tests(both soxhlet
extract test and gas chromatograph test), Traces of a light oil were found in all samples
except in Djg, rocky soil and gasoline and petroleum were not detected. We concluded that
soil contamination was caused by the corrosion of storage tanks or alternatively by oil overflow
caused during the flooding of underground water seeping into the tank during heavy rain
fall or the spillage caused by carelessness during lubrication. Old stations without a concrete
box enclosing their metal tanks run a greater risk of oil leakage. To research the effect
of oil leakage on plant growth and underground water, We examined the results of research
conducted overseas. According to these results, when oil leakage occurs, plant growth is
repressed and agricultural crops experience low productivity levels. Also, the contamination
of underground water can be serious when oil spreads to the aquifer layer. As a result
of these problems, to prevent oil leakage and minimize its contaminating effects at oil stations,
it is necessary to improve facilities of storage tanks and have the monitoring system of
oil leakage.
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Fig. 1. Relationship between lubricator and
underground tank.
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Fig. 2. Mechanism for the corrosion of brow
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Fig. 3. The plane figure of concrete box at
newly building oil stations.
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Table-1. Location of soil sampling and properties

Sampling | F#4 B2 RE A # EAIZ
4x | adFe | AR As | vF E 4 g
A4 A2} (m) (m) TAEFH
()
Y1 40 30 5 269 | £dixAdY JE Yl, ML
DJ 30 30 5 2.61 v K DJs, GM
AAAERE
8 269 | Fzdo] 49l D), GW—GM
A8
SL 20 10 5 2.61 A E SLs, SM
8 2.69 JAE(FAFE) SLs, SM
SY 10 10 35 268 | ANz 49l SYss, GM
A HAEAR
GRAVEL. SAND SILT OR CLAY
SIEVE ASTM 1973377 l4 10 30 40 50 100 2(&0
;? 100 ] N _ Yi.
\IS 90 DJ SIB_ o 115
§ sl ]
% 70 N N S N A
5 e ! W “
N \\
E 50 AN 3
2 40 \::\ N N
B gl S I ] -
éﬁ 20 . ] \““\“ [ ™ \\
2 & = ;
93020 10 543 2 1 05 0302: 100 50 30 20 10 543 2 1

Grain size(mm)

Fig. 5. Grain size distribution curves
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«= A cylinder filter

V. mfiRY BEHER

a) Standard Diesel

15.13%

Lh>3 SBBBR ° MANUAL INJECTION & 19:46 AUGC 208, 1993
ARER %

RT RRER TYPE ARER %
Petroleun ether e e w mm
1.7@ 49.51 vy 0.252
1.7 34.88 vy °.178
1.76 264. 41 vy 1.346
1.79 59.95 Yy 9.305
1.82 242.92 vy 1.237
1.85 265,23 vy 1.251
1.87 183.13 vy 8.932
1.92 266.87 ¥y 1.339
1.97 235.96 Yy 1.202
2.008 161.51 vy 8.822
2.98 217.1% vy 1.106
2.15 248,99 vy 1.227
23.99 2.19 169.19 W 0.556
2.22 78.02 yv 0.397
2.30 135.47 Yy 0.690
2.33 183.75 Yy 0.528
2.40 186.85 vy 8.951
2.44 8S.27 Yy ©.2681
2.47 $3.51 vy 8.272
. 2.%2 64,60 vy 8.329
Fig. 6. Soxhlet extract tester 2.53 76,45 W ©.309
2.61 78.13 Yy 0.398
2.66 21.08 vy 0.158
Table-2. Gas Chromatograph conditions e s e
2.79 20.44 ¥y 0.104
2.82 27,45 vy 9. 146
. 5 2.87 36.90 vy 8.188
Oven Temp. Initial Value [200C 2.9 s e.19
Oven Temp. Initial Time |5min N
o) Gas Chromatograph® %3 7]£¥ Chroma-
Oven Temp. PRGM Rate {3C/min . 4 2 A4 () HE
. < Fig. 73 oy o X
Oven Temp. Final Value |250C togram= Fig. 7 Y a4 )
Peak Width 001 79 Chromatograms JeER™ Z42te] {759
Threshold -3 kel 93] HA4g v E F3le E9 DJg
At 211 A A o] Ao SR kst v
- .
Detector 1 Temp. 3¢ A RE NRE A% RHY BHSS E2ED
Injection Point 1 Temp.  [300C

Column

Ultra 1{Crosslinked Methyl)
Silicone Gum)
25mX0.2mm X 0.33um Film
Thickness

Aoz Jvepygth, =3 ZtZe] Chromatogram
ol 877, 23.79] REEFRIS Hhirold e tE
olBdol e Aoz e HAAHoz
##ihe S8 st A HEHA ¥dn

Carrier Gas(He) Pressure

29psi(25ml/min)

Bt A7 FLHL YAe Ehet &
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b) DJ;
AfrEe] FALEXY
DANG 5M
23.92

ThPX S8BBA MANUAL INJECTION @ 17129 AUG 2b 1993
ARER %

|

RT RRER  TYPE RAREA %

1.62 21768.18  BY 98,688
1.66 16.21 vy 0.074
.72 16.61 v¥B 0.973
1.88 @.44 BB 0.082
2.19 3.81 BB 0.017
.77 56.85 BB 8.23%9
8.98 19.66 BB a.e89
18.38 4.50 BB @.020
12.67 3.36 BB @.015
12.94 1.57 BB @.e07
13.57 1.2 BB 0.005
14.24 @.65 BB 0.003
14.38 8.97 BB 2.804
15,14 3.40 BY @.01%
15.18 1.29 ¥ @.006
17.68 3.53 BB @.016
18.56 @.25 BB 0.081
19.48 3.57 BB e.016
26.24 2.57 BB e.o12
22.19 6.02 BB 8.02?
23.02 143.7% -1} @.652

TOTAL AREA = 22@57.50
MULTIPLIER = 2

¢) SLg
BAfrEe FARES

SIN 8M

p—— 8.77
=

L were

22.01

Thed 5880A MANUAL INJECTION @ 18:11€ AUG 28, 3993

ARER %

RT AREA TYPE AREA %
1.61 21287.68  BY 99.15%
1.7 12,17 wy 6.e%7
1.72 12.88 v8 8.0%6
2.19 4.26 BB @a.020
8.7? 27,89 BB 0.130
B.98 11.98 BB ©.856
18.37 3.38 8B e.016
11.66 3.13 88 0.01%

12.04 1.33 BB 0.006
12.67 3.12 BB a.e15
13.57 B.63 BB ©.083
14.328 .82 BB 0.004
15.14 3.23 BB 8.e1%
17.87 3.9 BB 8.014
19.49 2.%@¢ BB @.612
20.2%5 2.2¢ BB e.010
22.13 4.83 8B a.019
23.81 85.66 BB a.399

TOTAL AREA = 21469.10
MULTIPLIER = )

Fig. 7. Gas Chromatogram
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