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ABSTRACT

F&

This paper includes the basic experimental results performed for developing an

innovative and technologically feasible process wherein gaseous ozone, a powerful oxidant.

is injected directly into vadose zone by which in-situ chemical degradation of semi~ or,
non-volatile petroleum product such as diesel fuel is derived. As ozone gas injected
continuously(50mL/min, 119.0+6.1mg/L) into soil packed columns artificially
contaminated with diesel fuel(initial concentration 1,485mg-DRO/kg-soil), the removal
rates at the inlet and outlet point of 14hrs-operated column are 87.9% and 100.0%,
respectively. On the other hand, soil vapor extraction system showed less than 30% of
removal rates of residual diesel both at the inlet and outlet samples under the same
experimental conditions which confirms the limited treatability of SVE in diesel

contaminated soil.
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Fig. 1. Schematic of experimental system.
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Table 1. Laboratory Testing Methods Used for Determining Soil Characteristics and

Summary of Test Results

Soil Characteristics Measured Values Test Method

Soil Type Silty Sand ASTM D422-63,D421-85

coarse sand(4.75~0.25mm) 50%

fine sand(0.25~0.05mm) 25%

silt(0.05~0.005mm) 21%

clay(<0.005mm) 4%
Porosity (%) 456 Miller et al., 1992
Bulk Density (g/ar) 1.34 Miller er al., 1992
Specific Weight 266 KS F 2308
Moisture Content (%) 8.39 ASTM D2216-92
Organic Matter Content (%) 4.37 Standard Methods 209 D
pH (%) 6.4 White, 1997
Specific Surface Area (n?/g) 7.0 BET* Analysis

Note) * BET = Branuer, Emmet and Teller
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Table 2. Operational Conditions for Gas Chromatographic Diesel Analysis

Type Flame Ionization Detector(FID)
Detector
Temperature 290T
i Temperature 270°C
Injector . o
Saniple Injection Volume tul
Type Capillary column (Rtx-5)
Length 30m
Column _
1L.D. 530pm
Film Thickness 1.5um
40°C (hold 2min) 10 270 10°C/min(hold Smin)
GC Oven Temperature Program Cho ,mm? ° Q,C@ C/min( mim)
(total retention time 30min)
Curricr Gas | Nitrogen (high purity)
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Table 3. Experimental factors and operating conditions in diesel treatment test

Experimental Objectives

Experimental Conditions

Fixed

Varied

[) Diesel decomposition

input mass or continuous O,
injection time

characteristics at ditferent O.

B O; conc.-1 {9Img/L

B O; flowrate-50mL/min

8 Diesel conc.-1,485mg-
DRO/kg-soil

@ Moisture content-8.4%-wt

W O, input mass-0~5.000mg
(continuous O; input time-
O~14hr)

2) Diesel removal efficiencies
from SVE system

8 Continuous air input time-
O~14tr

W Air flowrate-50ml./min

8 Diesel conc.-1.422mg-
DRO/kg-soil

B Moisture content-8 .49 -wt

B Input gas type-air
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