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ABSTRACT

Laboratory scale experiments were performed to investigate the removal efficiency of the in-situ chemical oxidation
method and the air-sparging method for diesel contaminated soil and groundwater. Two kinds of diesel contaminated soils
(TPH concentration : 2,401 mg/kg and 9,551 mg/kg) and groundwater sampled at Busan railroad station were used for the
experiments. For batch experiments of chemical oxidation by using 50% hydrogen peroxide solution, TPH concentration
of soil decreased to 18% and 15% of initial TPH concentration. For continuous column experiments, more than 70% of
initial TPH in soil was removed by using soil flushing with 20% hydrogen peroxide solution, suggesting that most of
diesel in soil reacted with hydrogen peroxide and degraded into CO, or H,O gases. Batch experiment for the air-sparging
method with artificially contaminated groundwater (TPH concentration : 810 mg/L) was performed to evaluate the
removal efficiency of the air-sparging method and TPH concentration of groundwater decreased to lower than 5 mg/L
(waste water discharge tolerance limit) within 72 hours of air-sparging. For box experiment with diesel contaminated real
soil and groundwater, the removal efficiency of air-sparging was very low because of the residual diesel phase existed in
soil medium, suggesting that the air-sparging method should be applied to remediate groundwater after the free phase of
diesel in soil medium was removed. For the last time, the in-situ box experiment for a unit process mixed the chemical
oxidation process with the air-sparging process was performed to remove diesel from soil and groundwater at a time. Soil
flushing with 20% hydrogen peroxide solution was applied to diesel contaminated soils in box, and subsequently
contaminated groundwater was purified by the air-sparging method. With 23 L of 20% hydrogen peroxide solution and
2,160 L of air-sparging, TPH concentration of soil decreased from 9,551 mg/kg to 390 mg/kg and TPH concentration of
groundwater reduced to lower than 5 mg/L. Results suggested that the combination process of the in-situ hydrogen peroxide
flushing and the air-sparging has a great possibility to simultaneously remediate fuel contaminated soil and groundwater.
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Fig. 1. Column experiment for soil washing with 20% hydrogen
peroxide solution.
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Fig. 2. Box experiment for air-sparging with different sparging rate (250 mL/min and 500 mL/min).
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(b) Air-sparging system

Fig. 3. Box experiment of the unit process mixed In-situ chemical
oxidation with air-sparging for diesel contaminated soil and
groundwater.
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Fig. 4. Results of batch experiments with hydrogen peroxide
solution for A soil (TPH concentration: 2,401 mg/kg) and B soil
(TPH concentration: 9,551 mg/kg).
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Fig. 5. Results of column experiment with hydrogen peroxide
solution for A soil (TPH concentration: 2,401 mg/kg) and B soil
(TPH concentration: 9,551 mg/kg).
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Fig. 6. Results of air-sparging batch experiment for artificially
contaminated groundwater.
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Fig. 7. Results of air-sparging box experiment for artificially
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mLIL oJS12 Sold, F7IAL ARbe ks A9 2
& ) fggeRE wewe thlz o9 Aaks 4
= 7P Aoz Uehith 371RANE Bl A8
e A9, @F 29RA B4 AL Tl B
Pt F71RAL ARRS A5 2B =L A

o
oéET

A a8s AS A7 FHE T

3.22. Ottawa sandE ©|83 F71RAPHY] tA o4
Aefr A3} vk AE

F7)EA} A)zre] 2718k W} Ottawa sand #1A U
AR Askre] A e s o, Hashe
7Be] E viAPE gl Askrihs thde s AAgE A
3 Az gtsle] A7 BARE 3ollx |59
1 sre 2 fAEE Aos UehdtkFig 7). o
2417F F718AL F AElEe] TPH ¥ 55 10 mg/L ©]
slz Yolxlom, 72413t Fell= HlE7E)] 5 mg/L
ol3l2 Yol Fig 8 37IFUHES 250 mL/minS
2 F7VEARE v FoA 7] A$e] TPH &%
GC 14 peak®} F71RA} 1208 & peakE HolFE= A

A



IPISEEAE o] 83 AE9IA] 18 Alebit B RAPH (Air-spargingye AR T 4. 15

o

."'J‘

"

<=

o | L;L.'J %L‘fh.ﬂ,mij

)

Wb MLLJ&MM‘M*%M“M.

80 &0 min|

(a) GC peak for TPH of groundwater before air-sparging

RN e EEE ! | NP VSRS

20 4 ,_L-J-’*""J v

XV

S nnn_|

i )

T T T
10 20 30

T T T
a0 50 00 min

(b) GC peak for TPH of groundwater after 2 hour air-sparging
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