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ABSTRACT

The objective of this study was to survey the oil contamination around the Mountain Baegun
at Uiwang city to obtain the preliminary data for bioremediation.

For measuring the oil concentrations and physical properties from soil, we analyzed BTEX.
TPH and pH, organic content, water content, permeability coefficient, gravity, porosity and
used the purge & trap method for analyzing BTEX. Using the Accelerated Solvent Extractor,
we pretreated the samples and then analyzed TPH using GC-FID as soon as possible. From the
analysis results, maximum concentration of TPH was 24.773mg/kg and BTEX was 101.7mg/kg.
The results of TPH at the Mountain Baegun were higher than the enforcement standard of soil
contamination(Korea) and the BTEX concentrations were also higher than the advisory standard
of soil contamination(Korea). From these results, the Mountain Baegun may requires to remedy
the oil-contaminated soil.

In addition, we performed the field bioremediation test for five weeks at the Mountain
Baegun using the microbial additives that were developed by our laboratory. From the results of

* Corresponding author : gotop1 @orgio.net
A3 FY 12002.4.17 ARASAL : 2002.5.22



4 AEA - R340 PR AL HeR

the field test, we could find the about 95% of the o0il was removed from the contaminated soil in
five weeks. So we consider that it is the one of the useful solutions to remedy the oil-polluted site.
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F& BEFAF, HF, ZFEE 238t BTEXE GC-FID$ Purge & Trap2 AHgdle] EAsHon,
TPHE 7H58m1327](Accelerated Solvent Extractor)& ©l-&3ldd EUARE AHa 3192w GC-FIDZ
A8kt

¥4 Az TPHY A% A1 24,773mg/kg, BTEX+E 101.7Tmg/kg’t A&5o] TPHY E¥Ldu#r|El
5,000mg/kg, BTEX®] E42d87]%Q 80mg/kgs B AHolA 2Asta UAch. by @4t A
LEx G EYEYe] vi=A] a3E & 4 U
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FRI : TPH, BTEX, Purge & Trap, 78327, 458484
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Fig. 1. The location of sampling spot at Mountain

Baegun(unit : m)

2.2 BTEX®| #4944

AEZe] WA - 224 - dgdA - 2HAS g
28 223 HAEYo] HAE stAIZulE 18
x2 ol EA& A7 A% Atk BTEXE Purge
& Trap(Tekmar3100)% Zeto] Al o] F2td 7}
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Table 1. Conditions of Purge & Trap for BTEX

Part Conditions
Valve line Temp 180C
Sample Heater Off
Valve oven Temp. 180C
Purge Time 11 min
Dry Purge Time 2 min
Cryo Focuser On
Cryo Focus Temp. -150C
Cryo Inject Temp. 210C
Sample Drain On
Bake Time 10 min
Bake Temp. 260°C
Sparger Volume Sml

~AZMEINZ(HPERI0)E 183t A, FF
som Mg A1eke Table 1.3 2. BTEXS
34 2 AFEME A3 Standarde Supelcorle]
200 #g/ml in methanol & A&t}

2.3 TPHS &4+

@AM EFS 200m o739 e F3to] ¢l
TE 7h5 g3 vl g ol WEF 3 0t~4TcY W
FAHE FASEA dEAR usien MRA%E
@2 (TPHAE S 2 FREHE AISE AHES
Aok, @H, TPHAEY FEL Accelerated
Solvent Extractor(ASE200, Dionex Co. USA)E
ol-g3stitt. olEd F&HL U.S. EPA 3545¢ %

Table 2. Conditions of Accelerated Solvent

Extractor for TPH
Part Conditions
Sample amount 20 g soil
Solvent Dichloromethane/Acetone(1:1, v/v)
Temp. 175 ¢C
Pressure 2000 psi
Static time 5 min
Flush Volume 60 %
Purge Time 60 sec
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Table 3. Conditions of Gas Chromatography for

TPH
Part Conditions
Detector FID
Injection Temp 200 C
Detector Temp 250 C
45 ¢(3min), 8 T/minto 70C, 30 C
Oven Temp. .
/min to 200 C
Injection Volume 204
Column HP-1,30m X 0.32mm X 0.25 um
Injection mode Split(20:1)
Carrier gas N,(99.999 %)
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Fig.2. Design and schematic of the reactor used in
bioremediation experiment of oil

contaminated soil at Mountain Baegun

SHAS AAET. dEe 20014 99 119%H
Ao, ARelA olgd HdFFAE Fig. 29
2}, Hh3Ee] dRNA AHE LHEFH 4%(v/v)
o vBE AAE Edstd dAledt EFE AA
o BAAEE wol7] Hstd F 18 EHERL, 1
BEGGH F¢E VA e 3714 248 AT

ndE AAER AHEE "a‘xﬂh ARst, 5714
g REo] fdladol dth. 53, nAEY Edls
2 AT B AT & l% F glew A 8%
AA vEE Al 71E9] AuAY AA8AE B4 A
UA @ Bdo] FAHZ des|ojol itk webr,
B Ao s Eqhle] dut BEZ S o] &3l AA|
BT A3do] A AAE At en FA AL
449 24L& Table 49 2t}'?,

Table 4. Specific properties of materials for the use of oil-degradation microbial matrix

Matrix Main compounds Color 10% of Water Holding Capacity
(g/2)
clay Si0,, Al,O,, Fe,0,, H,O white
celite white 1.157
zeolite Me, AL,O;, SiO,, H,0O white 1.133
bentonite Si0,, Al,O,, Fe,0, white 1.784
silica Si0,(60.08) white 0.844
kaoline Al1,S1,05(OH), white 1.183
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Table 5. Physical properties of soil at the Mountain Baegun

particle organic | water permibility| specific .
i
Gravel Sand(%) Silt+Clay| pH content | content |coefficient] pec' po;sny
(%) | Coarse | Medium | Fine (%) (%) @ | s | TV | B
22.78 22.18 32.64 17.38 5.02 6.29 8.02 22.85 [1.20x10% 240 58.64
3. 3 ¢ g olojx 54 EFHHAVIE AHEsIHen, ek ol
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o] E24
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Fig.3. Contour map of BTEX, TPH concentrations at the Mountain Baegun(BTEX, TPH unit : mg/kg)
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Table 6. Results of the BTEX and TPH concentrations at the Mountain Baegun(2001. 9. 11)

Site Depth Benzene Toluene | Ethylbenzene| m,p-Xylene| o-Xylene BTEX TPH
(mghkg) | (mgkg) | (mghkg) | (mgkg) | (mghkg) | (mgkg) | (mgkg)
0-0.9m ND 1.3 ND 16.8 ND 18.1 2626.0
1 0.9~1.5m 04 35 8.6 4.7 ND 14.5 2420.0
1.5~2.1m 6.7 ND ND ND ND 6.7 1508.6
) 0-0.6m 14 1.6 30.0 15.6 ND 48.6 4278.0
0.6~0.75m ND ND ND ND ND ND 29.2
0-0.5m 03 0.3 0.5 04 0.6 2.1 88.3
3 0-0.5m ND ND ND ND ND ND 140.6
0.5~1.59m ND ND ND ND ND ND 90.2
4 0-0.45m ND ND ND ND ND ND 63.2
5 0.45~0.85m ND ND ND ND ND ND 26.9
0-0.6m 0.5 1.9 ND 21.2 ND 243 3278.0
6 0-0.7m 04 10.8 8.6 4.5 ND 243 1641.6
2 0-0.9m 1.3 6.8 19.9 20.5 ND 485 5086.0
0.9-1.3m 2.7 326 ND 5.2 ND 403 4824.0
0-09m 0.3 0.9 4.9 28 31 12.0 14144
8 0.9-1.55m 0.5 4.8 10.3 104 1.2 272 ND
9 0-0.6m 1.7 231 ND 35.8 ND 60.6 16110.0
0-0.6m 1.3 20.2 ND 28.8 ND 50.3 6928.0
0-0.9m ND 1.5 19.3 10.8 ND 31.6 4744.0
10 0-09m ND ND ND ND ND ND 5742.0
11 surface ND ND ND ND ND ND 1095.0
12 0-0.7m ND 14 8.1 55 ND 15.0 1716.6
0-1.2m ND 1.3 9.2 200 ND 30.5 1694.4
13 0-0.7m ND 0.7 0.8 ND ND 1.6 ND
0-0.8m ND ND ND ND ND ND ND

o B 3,416mg/kgelct. ESHAEANLY ¢
27129 2.000mg/kgs 233 A8 F 1942
M. oz A2 5000mg/kge 27 A
E2& 147 AEden 3 24, 773mg/kg7t A
28 A= g}, Fig. 3&5 Surfer ZTEIPL
At d%e] BTEX € TPH SE2XE BAIG
Aoltt.

AN AHE 3 FFedd AGEdE
el FA67) U AURAPE "asn, o] Y
ZA} ATE v A FHY edRR| B
o A& FYshe Fe] ad Aoz Algd
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oA B A7 L3 v YE AAE o] 83}
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Table 7. Results of the BTEX and TPH concentrations at the Mountain Baegun(2001. 12. 7)

Bol 2@EEr} 271559 o 50274 FHE A
°2 U Zow Ho} 9¥2ry edo] Au
993, SHEF 2GAIH edslel ERNNE
72 B2 5 e 1A= Bo| E44s) )
o =9 - 5% AR Pasws} o w2
B oA Aoz AR,

159 39 dz7d RAswt A3 =4
20.000mg/kg7tx a7t FHHL W 5FEL

™ g ol

Site Depth Benzene Toluene | Ethylbenzene| m,p-Xylene| o-Xylene BTEX TPH
(mg/kg) | (mghkg) | (mghkg) | (mgkg) | (mgkg) | (mghkg) | (mgkg)
] 0-0.9m ND 0.7 53 14.2 2.8 23 2,571
0.9-1.6m ND 0.3 2 12 6.1 7.6 ND
3 surface ND ND ND ND ND ND 2,283
surface ND ND ND ND ND ND 11,391
9 surface ND ND 7.8 25.8 21 54.6 23,283
5 0-0.6m ND 05 35 9.5 1.9 15.1 931
0.6-1.2m ND 05 52 13.8 18.1 37.6 53
16 0-1m ND ND ND ND ND ND 150
surface ND ND ND ND ND ND 1,029
17 0-0.6m ND ND ND ND ND ND 86
0.6-1.1m ND ND 17.8 15.2 40.8 73.8 24,773
1.1-1.6m ND ND 8.5 89 8.8 26.2 17,435
18 surface ND ND ND ND ND ND 640
surface ND 1 212 16 63.5 1017 7,343
19 0-0.6m ND ND ND 12 1.3 2.5 535
0-0.6m ND 05 38 7.6 319 43.8 1,781
21 0-0.6m ND ND ND ND ND ND 42
0.6-1.1m ND ND ND ND ND ND ND
2 0-0.6m ND 0.8 18 20.5 3.6 429 8,563
0.6-1m ND 0.4 64 21 16.6 444 6,032
0-1m ND 1.6 ND ND ND 1.6 1,430
23 0-1m ND ND ND ND ND ND ND
1-1.2m ND ND ND ND ND ND ND
" 0-1m ND ND ND ND ND ND 712
1-1.2m ND ND ND ND ND ND 1,009
25 0-1m ND ND ND ND ND ND ND
1-1.1m ND ND ND ND ND ND ND
o ZtadE Ze godEn. AAE FUT 1FY7HA 15,000mg/kgol stz Hojx|A] ¥e @3S JEIA
€ AAE A7BIA gL tz7e AAZE Mt E o 23y, 9AE AAE HR EYY Bsde

S 53 M-1AAlE 2,200mg/kg7HA] ZAAEA
1FY4 F AAE A #Hshg A5, 557 ¥
1,340mg/kg7tA] E3le e Aoz vepgrh,

Fig. 5dXe 2AEYS] 27¥=E& GC/FIDE
53] Jehd peakdt 359 537 A B B
peakE YERIAT. 7)o & C~Cys =2 74
HA" LHEF) ¥hg 3F Tl A9 Hajr} ol F
AAZ L, 5F Fo& Cy, Cu, Cpi 5L Astne ol

a,
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Fig.4. Time course of bioremediation in oil

contaminated soil by microbial additives.
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Fig.5. Chromatogram of diesel hydrocarbons
before and after treatment using the

developed microbial additives
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