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ABSTRACT

Column experiments were conducted by using soil columns, to investigate feasibility
and efficiency of in-situ ozone enhanced remediation for diesel-contaminated soil. The
injection of gaseous ozone into soil column revealed the enhanced decomposition of
ozone due to the catalytic reaction between ozone and metal (e.g., Fe, Mn etc.)
oxides as evidenced by as much as 25 times shorter half-life of ozone in a sand packed
column than in a glass beads packed column. Substantial retardation in the transport
of and the consumption of ozone were observed in the diesel contaminated field soil
and sand packed columns. After 16 hrs ozonation, 80% of the initial mass of diesel
(as diesel range organic) concentration of 800+t50mg/kg. was removed under the
conditions of the flow rate of 50mL/min and 6mg-Os/min. Whereas, less than 30% of
diesel was removed in the case of air injection. Analysis of the residual TPH (total
petroleum hydrocarbon) and selected 8 aliphatics of diesel compounds in the inlet and
the outlet of the column confirmed that diesel nonselectively reacted with ozone and
then shifted to lower carbon numbered molecules. Water content also was found to be
an important parameter in employing ozone to the hydrocarbon-contaminated soil.
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Table 2. Result of X-ray fluorescence (XRF)
analysis of sand (Jumunjin, Korea)

and soil (Kyunggi, Korea)

Analysis Data (%-wt)

Contents
Jumunjin Sand Soil
Si0z 90.41 66.25
AlO3 5.48 15.26
Fe 03 0.12 6.96
TiOq 0.02 0.97
MnO < 74ppm 0.08
Ca0O 0.07 0.47
MgO < 85ppm 1.90
K0 3.45 2.76
Naz0O 0.36 0.19
P20s 0.01 0.09
Lo.r 0.09 5.03
Total 100 99.95

3 Feg03: Total of Fe, "L.O.I1. : Loss on Ignition

AeZ 2 7}+ cyclic batch reactor system
o2 44¥E FYEHUY. EFAEE Y 23¢
o slojA 5702 BEste 780, vjeict
21 % (tapping)dl 28l YLde Wz F3dlo
1.35~1.5g/cm’d] ¥RUEE Z=E sHch 2
U BRee L& AFHIZE pore volume?
4 "l & Kl(potassium iodide) &l ZJ3l &
2oz MY, 2T H2(99.9%)E ol &3}
o 2UA7| (W BZAL £+ PCI, model GL-1)
oA FAYAZ! F Fig. 10 EAIF aleg} go] U™
o EGHERAE 2 Y F AEFE o A7 g
SANTE 2 &€ AFAY F AFES BN
ot eEFUFL B SYAYE ¥FAA}
HA S 2FE Kl{potassium iodide)

Table 1. Characteristics of sand (Jumunjin, Korea) and soil (Kyunggi, Korea)

Soil Property Test Method Soil Jumunijin Sand
Organic Matter Content (%) Miller et al., 1992 4.37 0.12
Porosity (%) Miller et al., 1992 45.6 40.8
Bulk Density (g/cm®) KSF 2308 1.34 1.48
Specific Weight ASTM D2216-92 2.66 2.5

Water Content (%)
Particle Size (mm)

ASTM D422-63, D421-85 8.39 6.3
Standard Method 209 D

Silty Sand’ 0.6~0.8

* Coarse sand(4.75~0.25mm) = 50%. fine sand(0.25~0.05mm) = 25%, silt(0.05~0.005mm) = 21%,

clay(< 0.005mm) = 4%
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Fig. 1. Experimental set-up.
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Fig. 2. Decomposition of ozone in soil column.
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Fig. 3. (a) Residual of DRO profile in inlet,
(b) Residual of DRO profile in outlet.
Flow rate was 50mL/min, conc. of
ozone was 119mg/L, initial conc. of
diesel was 800%x60mg/kg-sand (as
DRQO), organic matter content was
0.12(%), and moisture content was
6.3%-wt at 25C.
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Fig 4. (a) Residual of DRO profile in inlet,
(b) Residual of DRO profile in outlet.
Flow rate was 50mbL/min, conc. of
ozone was 119mg/L, initial conc. of
diesel was 800+50mg/kg-soil (as
DRO), organic matter content was
4,37(%) and moisture content was
8.4%-wt at 25C.
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Fig. 5. Removal of diesel (DRO) in natural

soil packed column under the vari-
ous water contents 1.5%, 8.4% and
14.4%. Flow rate was 50mL/min,
conc. of ozone was 119mg/L, initial
conc. of diesel was 1,432t50mg/
kg-soil(as DRO), and organic matter
content was 4.37% at 25TC.
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6. Breakthrough curves (BTCs) of ozone
under various conditions of water
contents: Flow rate was 50mL/min,
conc. of ozone was 119mg/L, initial
conc. of diesel was 1,432+50 mg/kg-
soil(as DRO), and organic matter
content was 4.37% at 25TC.
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