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ABSTRACT

The experimental studies for remediation of diesel contaminated soils were performed using subcritical water in laboratory
scale. Contaminated soils from industrial area and artificially contaminated soils were utilized for soil remediation.
Experimental system was composed for subcritical water to flow upward through the soil packed column for extracting
contaminants. 10 g of contaminated soil was packed into the column and water flow rate was 2 mL/min. To evaluate the
effects of temperature, pressure and treatment time on the removal efficiency, temperature was changed from 100°C to
350°C, pressure from 50 bar to 220 bar and treatment time at the predetermined temperature from 0 min to 120 min. The
purification efficiency increased as temperature increased. However, the effect of pressure and treatment time was low.
Temperature 250°C, pressure 50 bar and treatment time 30 min were selected for optimal operating condition for this

study.
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oA 4 (subcritical watery= 100°C ©]/dol|A ZE3StE
o] FAE We] AAVIH =olth(Lagadee et al,
2000; Khajavi et al., 2006). o}JAlT= Bl HeY &
Eo} s 7HAaL glom, ol Z1loA Eo 544
okstAl Wislsict, &, 9] e, 34, A4, 3
A 59 E4S WAL 4 Uth(Yang et al., 1997;
Yang et al., 1998; Yang et al., 2006). ©}QA|=2] vyt
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oZHE FEHe] F= AARHE 7 & & e
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UL wlg- H2 Hee] FEEvjEM] FE]X et
7FA3L 2AthRogalinski et al., 2008). ©})7)
ALY 15~50 S oUE, &
3] 250°C (g= 27X MEkE(e=32) ¥ ollehS(e=24)
S f718ulek vissgk e GELe Uidt 854S 2
THHawthorne,
& =792 A&,

AEEE olAGE 2% 100 ~374°C, 9 4~ 400 v}
(bar) H2]e] Eo]th(Priego-Lopez et al., 2002). %5
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Fig. 1. Schematic of subcritical water system. (1. Water Tank; 2.
High pressure pump; 3. Preheater; 4. Reactor; 5. Soil; 6. Safety
valve and gauge; 7. Chiller; 8. Back pressure regulator; 9.
Separator; 10. Valve)

z2Hs7] 9 9 JExd7](back pressure regulator)
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-1112, Thermo,USAYS F3} 4 31931, soil-texture=
USDA £57FH9] pipetteH )83l 2519 Gee et

al., 1986). CEC(cation exchange capacity; %o|-2nl8Hs4])
£ NH,OAc(ammonium acetate)S ©J-8-3l E43}3t}
(Sumner et al., 2006). #-232&ol] A8t dichloromethane
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Table 1. Soil properties
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T-N T-C Particle size distribution (%) Text CEC
exture
(% N) (% C) Clay Silt Sand (cmol Kg™)
Soil AV 0.013 0.25 0.2 12.3 87.5 Sand 7.2
Soil B? 0.074 0.81 0.4 349 64.7 Sandy loam 18.3
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E-S 2mL/ming o]83tH o EEH|I= 1/102 F-4
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Fig. 2. Effect of temperature on TPH extraction from soil A at
220 bar, 30 min.



=]
=R |

of

oFel ARl o]

|

$o] Z7lH= AoE HsIth(Richter et al., 1996;
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Fig. 3. Effect of temperature on TPH extraction from medium
concentration soil B at 220 bar, 30 min.

(e] (o] Xe} >
AT EEYRe] s} 13
12000
r 100
10000
r 80
_ 8000 ;\?
2 TPH 2
o —— Removal rate reo £
£ 6000 4 =
I >
& £
(= r 40 [
4000 14
2000 A 20
Lo

T u
Control 250C 300C 350C

Temperature of reactor

Fig. 4. Effect of temperature on TPH extraction from high
concentration soil B at 220 bar, 30 min.
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Fig. 5. Effect of residence time on TPH extraction from soil
A at 220 bar, 250°C.
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Fig. 6. Effect of residence time on TPH extraction from
medium concentration soil B at 220 bar, 250°C.
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Fig. 8. Effect of pressure on TPHs extraction from high
concentration soil B at 300°C, 30 min.
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