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Abstract

A field pilot-scale demonstration of an enhanced SVE using hot air injection and extraction was
conducted to remove diesel range compounds from subsurface soils at a site in J-city, Korea. The
objective of demonstration was to evaluate field ISR by intrinsic microorganism after an application
study of hot air-SVE technology and to calculate each first-order kinetic with soil temperature. TPH
concentration of contaminated soil at the site was approximately 2,000~ 11,000 mg/kg (average 6,900
mg/kg) with depths greater than 5 m bgs. The Ist-order reaction rate constants, k were 0.0438
(@about50C), 0.0564(@40°C), and 0.0685(@33C) d-1 respectively.
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M= A9 djiFo] o] fla it EWE7]5FH(SVE; Soil Vapor Extraction)o]ct. B2 7§ 7]
of A3 whgE F7kebA s oS Aodolx AAHQ SHUFAe] ot o] AEFHA AT
H ST 3714 FaFA A vlo] 2 El(Bioventing) Fijo] dAA A ZE B2 3 F shelth
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5) 2 A RaAssEAY =k mAEAAAC L83 AASEA 9FS e Adae] A" %
& vAEY A 7‘o of 83 Ao} A} ZE JUEAY FE, FIEY F4E 1Y 5 e
T7ISAEHY # 3 75 B Wl vIAES EX 59 gyt A2 879 o v}
7] #7434l '6‘°“/H 1A F83% AL Ld¥A Ul UAE o3t A¥s| A x(Biodegradability)d 7
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2 A 5 e 9B AAYEES AR & 4 glon B £ EL 371 2
3o ¥ E wtslid AMSE 4 9loh

E AT E 223 B U $H292UE 98 ddos ALl ne@FqHe] 44
Fol 23440z AR Ul vlABe] 7t ALY BAPHo] o]ReAw U A U A7)
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Lxod A S k (NS 253l 297138 dSd wgtch

2. 2 =

21 H¥ENE % WY

2.1.1 YREA

984 Y4 712 L w24 500,000 2JelF t]A-fH(Diesel) AFAAM 27171 x5
AL A F5F FEARL AW A Golck AA 29 GY JERE] FHE uvpo]lE] Folx
543 2eEE 2099 AR AYe] dis 1237 E FAEY EEXHFFE: WY fRe9S A
e Z2F7IFW/ESS7IFEY(Hot air- SVE) & AH-E3ldch dubd < EFF7|FEHEVE)E 4
2ol]4] 70Pa o] F7|3hE Bole U9 ES W E AHLEH ] sfoH, 53] fRedEY A
= 7R F2 AgHe siolh gAY A siE™el vlE] 2 el g2 F7|hE ek
ok tAS 150C 374 oF 70Pag) Z7]9KC12~C20)& Ho|EZ EF 3L o] L& oo
FANEhE Aol BRle] HeE AoE gl £ AL A7 AL AAHLE 3F
71(300TC) /355 53l @7|7kel TPH 5,000mgkg o3¢ ZEE2 294X A GelA fF-E
FR7E AAST 23402 AFLAELS F&o] ALY Ak O FF mAES o] &3] AHejstaxt
atslct.

Az o APIAL 24977e] & 208 AR =Hlen, F2 AEA myR o]Foizl WYE
ol HF TIFE Y Fuvt 247t 036 ¥ 18.7%L22 et o, £y AeYdE 6.5~Tm AE
2 AL F 2 FE2E Y A4S 8 71 FFE(Air Permeability)= 2.7~3.8 darcy 2
A=l e, ol SVEZL B4 1 darcy oA 7S HEH= HAolmg 3] FU/EF TAHY AL
7Feidel 23 AL d-E AR 5~8m Abolol AFAHLZ Ho glle HF TPH 7|& 6,900
mg/kg A Eo)3ict.

212 9dg FHE 74 2 A3 why

Pilot plante 3A| VA, 137 FYAAH, FEAH 2 FA42] A4 ol AR 74
ol glek B AL 349 3237] FA] 18] 24 FHE 27 2me AE FiL WA
22 A gled, & AU T F2H Frie J1AEIANA sl 14 AAL F B
gelld #4219 F di7|2 Mgk FU/FE I FHde 2= 2 H AMZE A" e &
S4o] 428 A 74z Sm 2 Tme] A=2 MAFo] glon. FFAA dojAl dHY 2= ¢
Y dolHe AF £A/AREHY B7FSES it Figledle 2237 F4/F% 3 3H=S
vebidel 11,232 7zt 7] $99AE, Exte 3338, M1~-7L 2398 vz 4 3574
ol AL 7ol 5m ¢} TmolA 7F5slEE A2/ sich. a2=lx Fig.1d] 3 Aldole 74
SR FY/FEA Aol AAAYE vl D2 et
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Table 1 Temperature at each monitoring well(unit:'C)

M1 M2 M3 M4 M35 M6 M7
5m 87 140 87 210 64 46 27
Tm 90 63 82 87 62 42 33

Fig. 1 Schematic diagram of hot air
injection process

7 R34 Qo LEE Smm SUS 2 AR ke AAE Upe] AN Kiype LA
Aol od FAENL o] HHTL T8 wMEFEH EPtE F 08 CO; FEE o)A XA
XO0-326ALA(0~21%; AlzZ2rA 7)) ¢ ALALOX 5D(0~5%; Scotish Alglo Environmental
Protection Ltd.)E %3] 22 BA4= )

2.2 Alggat o aa

A4 ISR AES 3] A8 F1IA BelA FE3] F7IE FU3t 2" AollA 7B 1A
2o gle F=A M7dA dir] %‘- Abrszet Hyo) FEE sk aF B I FYE HE
FHE Azl d&H o2 0, FL& CO; 58 &Asst) ISR AgolA 73 Aknsv]|4%(0OUR)
& o]8-3l¢] Biodegradation rateg —TLHPI e L9EAY Atstd digt AFRAsL P83t
Sses) ol AERAY B2 ABEE A9 WA DAL WS o4 T AL o]4T & 3
o} oAl ESEAE i CHuol X BH|Z ALY 7ol d4ts of-43l= A AY Ak}

t}.(www.osc.edu/research/pcrm/emissions/petrol)
CsHis + 9.50, — 6CO,; + TH,O

o] Adlx 1mge] ®©3pAE Halsled o3 AbagE ALY 4 gled HE 3.5mg olgle A
< ¢ F gtk ojaelA FI OUR 3tz ®shrie] Akt #AZLE o] &3tx ofeA]& o]4-3hd
Biodegradation rate gt-& A4 4 ¢}

ko/100 8, 1L/1000cm’ po; R ko 82 Po2 R (0.01)
kg = =
pu[1 kg/1000g] Pb

o]7]4 kg: Biodegradation rate(mg hydrocarbon/kg soil-d), k,: Oxygen Utilization Rate(%/d), 8.: gas-
filled porosity(volumetric content at vapor phase, cm’gas/cm’ soil), poy: AtALE(mg/l), R: Esio) d
83 ©3bao) Abxe] Ag|(1:3.5), py: soil bulk density or dry unit weight(g/cm’)o]t}. 8] 7}A]
e dislsld B 29y AL kp = -1.08 k.2 A4k ) Fig. 2 7} 32 EAdRd] a3 ISR
Y F A7l BE 0,9 €09 FE=8EE JehANT} Biodegradation rate A4S SlajA Yk e
2 07} AHE-Ech Fig. 264 718718 731 OUR <l ko] FallAlch o] gte wiF Frixes &
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A=} Fig. 4v 449 x| w2 OUR & vehligia 35T #2olA glol EokAle A=
¥ o o] ¥ sPg BUs] eAdEe] Eise 2SR ¥ 4 vk W Biodegradation rate
(mg/Kg-d)Z.3€] first-order kinetic constant, k& AAHd 4 L o] & o]4sld LHES AFFE Y
£ plot 3} Fig.59} zrc}.

02 ion rate at cach itoring well(@ 7m depth CO2 production rate at each monitoring wel @ 7m depth) (030306)
6
SMiTm ®M2.7m AM3.Tm & M4.Tm]
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Fig. 2 Oxygen utilization rate (Kb, %/day) at Fig. 3 CO2 production rate (%/day) at each
each monitoring well (@7m depth) monitoring well (@7m depth) (030306)
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Fig. 4 Soil temperature versus oxygen utilization  Fig. 5 Estimation of bioremediation time
rate

3.8 &

B4 M5,6,70014 77t k =0.0438(@about50T), 0.0564(@40T), 0.0685(@33C) d'o]%iL o] & o]
43l AFEEE A5 & 5 e, 27] sxo A 0% E AAE HAdxe 70~100 A=
7t 285 Aoz dEHG ¢ A A A HYLEE 33T FIAALE AR
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