ABFES

F4  Vol. 17(3), p. 32~38, 2012

= (=)
% MEY o7
urSE! . olmE: - MBS - ZEE
L
S A ITAR R
3?1—571_;_]- 0:]011_

A Field Study on the Evaluation of Slurping and Bioaugmentation Effect

in Petroleum Contaminated Area
- Kwang-ryeol Lee* - Chang-il Seo® - Chang-hwan Cho**
Ministry of Environment
’First ROK Army
’Korea Environmental Corporation

Eung-ryeol Park’

ABSTRACT

This study was conducted to evaluate the slurping process affecting the variation of free product and VOCs concentration
and the bioaugmentation effect on bioremediation process. Free products and soil gas were extracted from 30 extraction
wells installed in a petroleum contaminated area. The extraction system was operated for 10 hours per day with 1 hour on-
and-off mode. The thickness of free product in extraction well was decreased from 11.7 cm to 4.5 cm and the VOCs
concentration was increased from 10.37 ppm to 30.78 ppm during the operation period. After the slurping process for
2 months, contaminated soil was treated with bioremediation process in 2 cells, 15 x 40 m, biologically enhanced with
adjusting oxygen, moisture and nutrients concentration. Total 1,400 L of microbial inoculant, Naturesys. (Dong Myung
Ent. Co.) was added to the pile B, which has an outstanding ability for degrading petroleum hydrocarbons. The results
showed that bioremediaton effect in soil with the microorganisms solution is 33% higher than that in soil with only
residual bacteria.

Key words : Slurping process, Free product, VOCs, Bioaugmentation, Biodegradation

L[FEZE>

1. M = Al TESH HHlEle] ©a)o] 7S AzelA| sk 9
GRS RS S], 2005).

TRAEAVS =58} gl FAEG ARGl o3 ) HERk o] ZV“\V = Bl 9lom,
1= AR 558k, #d WEe Al wEt AE 2 S AR, ARSRIE, ARTIRES aEsi B
Fe] “gsjol] gk Aol AEHA TS, 2006, 3 @A NI X—*J] ‘1’%—% 7LE et H 501 4
L, 2005). 7N BE 9 e Aol R Ul fReE A

Ededs A= %‘F"rxiﬂ’\]”% FRHISZIAL SAKlol S o] FoAIAL o, HA] ek Hlgo]
Ao A, A WA, T T FUEAL Slo] o= W Bo R WA B a8F<

o] 3t} o5 A $-E9 *@ﬂﬂr DA wdo] 3lo] Asiie] Do) tiFEa vk
TR &3] & = 3lem, A 71l 4 EdoE {2 29EHe T o8 spdditt B

*Corresponding author : cho6272@keco.or.kr
FIASY 12012.2.23 AAR 2012513 AAS
Ze] |l E9] :2012.8.31 7H4|

32

el :2012.5.14



FRLGAD B A9 Lo vNES

& Foll LEEASC| B 3 4
S FElE EYF 9A AlolE 524 EHe b oF H
~8d M| (NAPL : Non aquous phase liquid)g}al g}
olF EXHL HIFo| 2 A= Ak o= olE3dkal
(DNAPL), EXRT} H|Fo] 22 {A|(LNAPL)E A|ek+
ol wEe] Aslkret A frsstAl dot

Aol RS Feshe A 5-F-(Free Productsy=
Aekre] olF it =9 Wsle] w} @RS Sl
A7}, 3 QA ESr AIE 93t ZFA A Eoke] wEk
o oJaf RILAAA EYY s o] A7IA "k 1
duz gEge $HHoE Sl she WA
42 29 R AT A AR HRE Ao

F2310] AR Aol

Hlo| e EeEe U o8sle] Ask el 2
S R 9 RBISE 22, AL 5 3l )
o, BAl] Q19199] Srepslel ela) BEsAele] s
531 E7)40] apslo] W] Sw} 2R 1
Pms woloweld TS FROAAN 998
of FEn AEHY o E3E B /T 5 Utk
(Mlller 1996). A3 SRS PAAZoER 2R %0

23 53 4wl ol 09 A A4s T 5 9
thT 4 - AL, 2005).

T HESS] H3s 93t Agrie=e AE3H
2)71Ho] Bl F8HaL ok BESH A2rHe
Edol 918 g mAES FFdte V=S
(bioaugmentationy} Ak, PS4 2 5 55
o PAIEY s SUisiEte RN e HdEZHY 3l
£ S7M7IE vAAEESZH (biostimulation) 02 U=
ATHAZF, 2010).

sl HES LEAYY] RS Li%
A TRl olgRo Al thixiele) L AEAS
s ojgke Gk, ool EAlske EAuAE

7IF QA=A =83t Aolgly] wiiEol] TEg A
Tl o8l E4E Fuis) sk LAEEE EFoR
el = ATHFEAE, 2009). 1ot HHY A520ES
T EXRES] ARG AL Aeele 9k
o Al e ds F [k ol 8 58 &

A Fallol A3t nAES FHEE] AslEass =t
G443}, 2009).

£ dAFeXe 7R AT e
of sl A" AHolM FAIL|(Ex-situ) H3t A =F
A £33 (slurping)ol]l 2]+ XH—’;—"L A E(free product)
2 3 0 AEAH (VOCs)] W3l EAS vetelar, 3

oA gk wlm] <2

g o

—_—

rf o2 2

™, fo

E
[0
20

ﬂ*&

L:J

O

T

==

° o

rf
ol

Eo%“:

™
>

F RASOP EFFAHS HspaN
B Raol vl oRulgE
st

2.1. QX[ HE
29X A% 00%]90] X8l o, v 4
FAPNEERE 52 500 o8] 299 Ao}
CHHA 4l Ri= 7%74 6,982 m22} 11,953 m*0]1om,
A8t 9 m7A] Qo] T AL FEo] =l &
Zo] U2 garixio] AFoln zslre] &
AFE we} G oz s23 it

4

i=R=]%¢ T
*‘01-05_

rot

~— PRESSURE RELEIF V/V (25A)
/ ~— AIR ON/OFF V/V (32A)

:;EDT] |

A o RR_ GL=0
*<1— CEMENT MORTAR

100

BENTONITE/CEMENT GROUT
BENTONITE:CEMENT=1:1

WELL CASING
1,000

/~— SAND(2-5mm)
/|

4,500

3,500

WELL SCREEN

[(ARRRRNY

__+——WELL CAP

q

200

Fig. 1. Schematic diagram of the extraction well.
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Table 1. Characteristics of soil used in this study
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