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Abstract

In this study, we tested hybrid pilot system combined with soil vapor extraction and

bioventing methods on the contaminated railroad soil. So, we found out the remediability and

opecrating conditions. Air permeability(k) and gas phase(O2/CO,/VOCs) level trend are very

important to determine the remediation rate of the contaminated sites. Throughout hybrid pilot

test on different conditions, the range of air permeability(k) was 1985~1194 darcy. The tests

results in hybrid system was appropriate on this test sites, and the suitable injection air flow

rate was 3.5m’/hr. So, we suggested a basic data for the remediation and management of

contaminated railroad soil.
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Table 1 Remediable Technologies Selected T A9l A9 bioreactor/soil flushing/soil
by Screening Tests washing/ 27 S, %52 2499 g
)W”Ar Pullutants Pullution Technologics B R 7] S(thermal desorption)% AEE
- °| States T oaz egd A9 45 gued 24
Soil Vapor . I o MAsYT B o A
Fuelling Area| Diesel | Medium | Extraction, (bioremediation) 7] & & st & Aol A
- Bioventing = 94 AEst vkek Zo] FRAY ENEFI
Lubrican, Biorcactor FEYUY 4B TS ERF Ag Az
. rease, . oil Flushing e o A Aam ollex
Station Heavy Medium Soil Washing, HF dAEL HEES AAE duEs V&S
~ Metals Incineration At
Station Lubricant, High Thermalv
Grease Desorption
_ O XHEOIO|] EAEHA
Fuelling Arca ) . o 23 2YEFe| 5=
. Diesel Low Bioremediation
Station

Core HIS EYAEE A EYE YEHH
10 cm A0 Z A1, A2, A302 3E5RaEY
C E%ke C13 C22 2583 747t g
%3m1ﬂi}d 49 AASA QY
EAd9 AuEFX(%)= A7 oF 80.15%,
E7F 11.97%, 283 HAEE 795%52A ES
F 5 loamy sandZ vEbgul. pHE 7213
07, r5&L& o 46.72% olgeH, f71ES

ARGzl YUzAE ol Aeloiy 0.9%
A oA FEE sy, 2aY H
2ESR AR E odEFe] thely 24

g = nAsay
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Table 2 Physical and Chemical Characteristics of Contaminated Soils

| pH BD'" | Porosity P " CEC" oM’ Particle Size(%)

sample | (1:5) | g/em’ % om oV | me/g % sand silt clay Texture
A1 | 721 | 104 | 6057 | 0106 | 0.111 5.79 144 | 8267 | 991 | 742 Ls"
A2 | 726 | 144 | 4556 | 0115 | 0166 | 571 213 | 8241 | 1005 | 754 LS
A3 | 707 | 163 1 3829 | 0108 | 0176 449 145 | 80.01 | 999 | 100 LS

C1 | 694 | 140 | 4709 | 0136 | 0190 = 3.89 256 | 7755 | 1497 | 750 LS
C2 712 | 153 | 4208 | 0127 | 0195 | 548 196 | 7774 | 1497 | 729 LS

_ o Inorganic Nutrients(mmolc/kg) NO;-N NH,"-N [SORES r
hdm}f Na Mg K Ca | Fe Mn (ppm) | (ppm) | (ppm) | (ppm)
A 2488 | 0.0263 | 07558 | 0.0417 . <0.001 | <0.001 | 7409 | 13173 | 1133 | 2133
A2 2483 | 0.0241 | 07545 | 0.0414 | 006 | <0.001 | 7273 129.29 1524 | 39.75

A3 2331 [ 00176 | 0.6083 | 0.0459 | 0.05 | <0.001 | 7348 42.86 1033 | 2437
! 3578 | 0.0142 | 11128 | 0.0176 | <0.001 | <0.001 | 4819 54.21 6.99 4520
G2 | 2728 | 00154 | 07538 | 0.0253 | 008 | <0.001 | 5833 46.67 8.74 26.77

- 1) Bulk Density, 2) Mass Water Content, 3) Volume Water Content
4) Cation Exchangcable Capacity, >) Organic Matter, 6) Loamy Sand

rol

IR T Stsl=2E | M3H / M35/ 20004 7 103



E T Q v

L9 S anaar WvisdGmge

S, P1, T1, Fi(pressure, temperature, flow rate measuring
sensor), L/V Separator(Liquid/Vapor Separator),

O/W Separator(Oil/Water Separator))
Fig. 3 Layout of Hybrid Pilot Plant
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P’ gauge vacuum(g/cm-s’)

4t air viscosity(0.018 centipoise)

m . well screen interval

e : air-filled void fraction(%)

¥ : radial distance from extraction well(cm)

k£ permeability of soil(cm?)

@) : volumetric flow rate from extraction
well(cm’/s)

P e pressure(latm=1.013x10° g/cm-s")

{ : time
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S W g 13
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Table 3 VOCs Concentrations After Fresh
Air Injection by Each Flow Rate

Location| MW [MW | MW | MW |MW | MW | MW
Flow rate #1 | #2 | #3 | #4 | #5 | #6 | #7

00t |50 |86 (18840 |70 6.0 | 67
50150 |86 188]4.0 |70 60|67

1.1m"/hr
2001|4160 |111]32 |45 | 27 {45

2401120 (47 |41 [13(60 24123

00 165|191 |221|174|21.8 /205|227
50 (138166184 |141}18.1 /179|189
200 1149(215|171]15.0/19.3 159|169
240 |149(215]171|15.0/193[159]16.9

3.5m"/hr

0.0 ]149 /161 /164158199 16.4|18.6
50 |135(179162|153(179|168|19.2

SSm/hrho0 (162|186 | 17.9] 162|166 | 163 | 16.4

[24.0 [162(18.6 179 16.2|16.6 163|164

+ VOCs concentrations measured time after 48 hrs

fresh air injection.
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