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In-situ Air Sparging (IAS, AS) is a groundwater remediation technique, in which organic contaminants
ére volatilized into air as it rises from saturated to vadose soil zone. The purpose of this study was to
investigate the effect of environmental conditions on the degradation of VOCs (Volatile Organic
Compounds) and CO; in the unsaturated zone and TPH (Total Petroleum Hydrocarbons) in saturated zone
of sandy loam. In the laboratory, diesel (10,000 mg TPH/kg)-contaminated saturated soil. After heating the
soil for 36 days, the equilibrium temperature of soil reached to 34.9£2.7 C and TPH concentration was
reduced to 78.9% of the initial value. Volatilization loss of VOCs in TPH was about 2%. The reduction

gradient of CO; concentration was 0.018/day in air space and 0.0007/day in unsaturated zone.
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Fig. 1. Soil sampling for experiments.
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Fig. 2. Schematics of 2D Air sparging experiment setup.
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Table 1. Characteristics of experiment sample soil used for this study

. Soil samples Original Experiment
Classification sample - Sample

Particle Sand (%) 0.05-2.00 mm ! 8150 73.50
_ Size Silt (%) 0.002-0.05 mm | 3.83 8.10
distribution Clay (%) < 0.002 mm | 14.67 19.50
Soil texture (USDA®) SANDY LOAM SANDY LOAM
tion Exchan i '
i B oy L o
Density (g/cm®) ; 139 1.43
pH (1:5)" ; 6.72 6.74
Moisture retention, Field capacity (%) ' 26.14 27.60
Total Organic Carbon (%) E 0.30 0.42
Conductivity (uS) i 78.1 81.1
Porosity ! 0.29 0.34
dso® (mm) i 0.55 0.45
Uniformity coefficient i 4.20° 4.46°
AMG (mm) ! 0.77° 0.62°
Colony - R2A" (24hour, 24 T) | 7.60 x 10° 5.27 x 10*
(colonylg soil) BSM® (24hour, 24 T) | 9.62 x 10 7.40 x 10*

%l USDA; United States Department of Agriculture

P 1:5: a mass soil:a volume of distilled water

° deyp: sixty drawdown, dso; fifty drawdown, dio; ten drawdown
9 deo/dio

® AMG Average Modal diameter Grains

" R2A; Oligo Media

9 BSM: Bifidus Selective Medium (1% Diesel)
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Fig. 3. VOCs mass at C70 (air space) port and C50 (unsaturated soil) port Conc. During 36 day
(Q=1500 mL/min, 10min ON, 10min OFF).
(a) C70 port in air space, and (b) C50 port in unsaturated soil
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Fig. 4. CO, mass at C70 (air space) port and C50 (unsaturated soil) port Conc. During 36day (Q=1500
mL/min, 10 min ON, 10min OFF).
(a) In Conc. of CO; at C70 port, and 'In Conc. of CO, at C50 port
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Fig. 5. TPH-water mass at L30, C30, R30, L10, C10, and R10 port and CO; Conc. (Q=1500 mL/min,
10 min. ON, 10 min. OFF).
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Fig. 6. Each TPH-water concentration in remaining water as time.
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