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Hot Air Injection/Extraction Method for the Removal
of Semi-Volatile Organic Contaminants from Soils
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Department of Civil Engineering, Kyunghee University, Environmental Research Center, Korea

ABSTRACT

Contamination of soils and groundwater by leakage of petroleum compounds from underground storage tanks (USTs) has
become great environmental issues. Conventional methods such as soil vapor extraction (SVE) used for the remediation of
unsaturated soils contaminated with volatile organic compounds might not be applied for the removal of semi-volatile
organic compounds such as diesel fuels and PCBs, which have low volatility and high hydrophobicity. The objective of
this study is to develop a hot air injection method to remove semi-volatile compounds. Additionally, operation parameters
such as temperature, air flow rate, and water content are evaluated. Experimental results show that diesel ranged organics
(DROs) are removed in the order of volatility of organic compounds. As expected, removal efficiency of organics is highly
dependent on the temperature. It is considered that more than 90% of organic contaminants whose carbon numbers range
between 17 and 22 can be removed efficiently by the hot air injection-extraction method (modified SVE) over the 100°C.
It is also found that increased air flow rate resulted in high removal rate of contaminants. However, air flow rate over 40
cc/min is not effective for the operation aspects, due to mass transfer limitation on the volatilization rate of the
contaminants. The effect of the water content on the decane removal is minimal, but some components show large
dependence on the removal efficiency with increasing water content.

Key words : Soil Vapor Extraction (SVE), Hot air, Diesel Range Organics (DROs), Vapor pressure, Mass transfer limitation
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Table 1. Physico-chemical characteristics of semi-volatile organic
compounds used in this study (Lgreaga et al., 2001)
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Fig. 1. Schematic diagram of experimental setup for thermal SVE
system.

Journal of KoSSGE Vol. 10, No. 1, pp. 6~12, 2005

19 29, AEd 7EFY(sweeping airyS Y3 IET
o] AT e PFHANE F3on ?:}Eﬂ =y

Folelel FGEAE Fol dirlne] 888 5 mly
min7HA] 238 753 d‘ﬁﬂr. YL __Eﬂ?laﬂ:‘- 4+

(25 cm Zol, 22 mm A7)E ARl e 23
3H7] Ysle] AHe Q.8 dAsidn) w3 A &

ol ks 7 GCR olgslel $4 ¥, ol
0 AR 29ES A 9 E e D8R

Aolns GHT FEIULE 0] S AR
52 S Al fEa0) 75 Y ol of
o L5 o] AR 09| AVES st E

3l RS WE A 528 HrE e RSk
Hah= ,i—% A7) Y8l Bol €7 We 4 o}%@r.
B @ of AL Eqke) ¢E8o] e k3l old}

Asgior] EREEE EYol 2= 300
mL %E‘éf«l Frefe) Be & £o% AUt e Eg
o Bt il B A0ImS sk, sdoste

of QFE ES FHNRE T8 Asle] 2.9 EY
& Z5Y %%ﬂ B3 oF | emd) 0] nith B
gHle] doEs slirt. B YRE-S methylene
chloride’} B71 2] nle|gde]] ol 2 98-S 85 &
Agoan 2ol B EAsls 2989 58 3
71ldet. FEAAE A3t el 7g_<,>_ QAR
7 27VEEE 24000 mghkgR 3T LEEH Yol
g HFPE 7lE] AR 25F w5 9P ¢l ¥
< ¥ 7Redduet AZE doll JE3 $oll HiEelH
o KA WMBE 2P Aavked] H9S BRI
%LJ}J} AR A GCE Autosampling valve
o 2= loop (500 pLYl AYAT AR AzREE Q.
FEY FEE BN L¥E £ FIDE 717
Varian 3800 Gas Chromatograph® ¢85l A&}
FU712 A2V xE 47 2609 300°CE 3o
VA8 B Ao} 30m, A% 0.53mm (Varian, Inc)
& A3k

r—{c:

°o

O{W'

3. |47 W E9f

3.1. 2HES| Tiade] 55
oo et EFE AFLFEANA FHkEo] el
7%**&«1 2UE TEE B3I v 2 AR
WS F7IFCE "] F7) SJsled oAl AlE A&
siHon Zb eHEe] 2xo Syl BE 2aTg]
HSIE Table 203 ) VFERAQITE Table 20 vERG 294



Eoh) AT HROGE

Table 2. Vapor pressure of hydrocarbons with varying temperature
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Fig. 2. Vapor pressure of hydrocarbons with varying temperature.
Lines represent simulation results by Antoine equation.
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Fig. 3. Temporal changes of contaminants concentration in soils
at the (a) 25°C and (b) 80°C.
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