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Lab-Scale Air/Bio-Sparging Study to Remediate Diesel-Contaminated
Soil and Groundwater : The Effect of Air Injection Rate and Pattern

Soon-Woong Chang'* - Si-Jin Lee' + Su-Hyung Cho? « Jun-Ki, Yoon®
Dept. of Environmental Engineering, Kyonggi University
’Environmental Facilities Management Corporation
3Engineering & Construction Group, Samsung Corporation

ABSTRACT

Laboratory-scale two-dimensional aquifer physical model studies were conducted to assess the effect of air injection rate
and air injection pattern on the removal of disel contaminated soil and groundwater by air/bio-sparging. The experimental
results were represented that the optimal conditions in this experiment were as air injection rate of 1,000 ml/min and
pulsed air injection pattern (15 min on/off). The results of the TPH reduction, DO consumption and CO, production
indicate the effective biodegradation evidence of diesel. Based on our resuits, The minimal O, supply and pulsed air
injection pattern could effectively enhance the diesel removal and the pulsing air injection had effect on oxygenation in
this system. Thus, the cost of operating air/bio-sparging system will be reduced if optimal air injection rate and pulsed air
injection pattern are applied to remediate contaminants.
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Fig. 1. Schematics of 2D air/bio-sparging experiment setup.
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Ao 2 HAZtHReddy et al, 1995; Rutherford and
Johnson, 2000).

A F7IEAAeM 7 & DO ¥4 F71E U
ERA 1,000 mL/min®] F71FAToNA] Z71F41E 7
g ZUIFY 202 HIAA 483 21, 1,000 mL/
min (15 min on/off) 279X center portd] DOFZ=7}
6.8 ~8 mg/LE 1,000 mL/min®] &7 A st
A wHT A SGH0] I F7IFde] 9% TV
dH} Z3l=9] DO FEE FT7M7ISH o afFes
Uepdth ole HE3VIFY Z0M sparginge] FAE
717FE<t, channelo] 522 W channel®] F3o] € 7]
e A YGol|Me] AL AFG7T channelZ ©]F3sh=
F¢} channete B3k 371941 719 HEE o F
710l 253 A FA|TEOE channel Woll AAsl] AA

Journal of KoSSGE Vol. 11, No. 4, pp. 10~17, 2006

Vertical Distance from Sparging Point (cm)

Vertical Distance from Sparging Point (cm)

Vertical Distance from Sparging Point (cm)

Fig. 4.

30 A

28

20 -

T8 - &E7
t = 1day
01— - 5
25 4 .ND .................................... MR ] ND.

o
© SPARGING POINT

-20

20

-10 0 10
Lateral Distance from Sparging Point (cm)
t = 43day
40 - - -
‘0.2252 0.0523 0.0486;
3G A o
To02 :
0] 01 /0 :
3122 0.0178 7 0-2’%0.2“
25.,,.,& ........... 0.2 R @ @® -
i03
20 4 0.1

P30 T SO SO 1) JURUUOTNS ESRUTOUP-SUUURURUUIT SRUUPORUO - .
.36 0.0119 2489
0] 0.1
: 0.1 0.2 }
: 0.2 / 1 03
5@ oerned e @ b i@ ...
20.2599 0.0067 0.3212
o L
: | SPARGING POINT :
5 ; T
20 -10 0 10 20
Lateral Distance from Sparging Point (cm)
t = 141day
40 7 :
0.0267 10.0084 0.0207.
35_.,“.. ...................................... ‘ ..... \ ................................ \.
: : 0.02
Lo002 g0t 1 oot :
254 . 0.01 .
R MU CANINUUNTNI SR SUS SNAR T
§ﬂ.(‘ﬂ 51 IN.D. 0.01 0.0231:
0] | 0.00 \ :
obn 001
15 oo @ Y B
§0.0184 N.D. 0.009:
104 001
B | @ e
0.0034 0.0063 0.009:
0 e O e et e
: SPARGING POINT
-5 T ¥
-20 -10 0 10 20
Lateral Distance from Sparging Point (cm})

TPH mass distribution during 143 day operation.



20

:

Vertical Distance from Sparging Peint {cm)

(15min on, {15min on, I(15min on, (continuous
05 15min off) 15minoff)  115min off) air injection)
W Sparging

©
IS
L

I 20000

o
w
€0, Conc. (ppm)

o
N
s

[ 10000

TPH mass per sample 1mi (mg/1mi)
=]

=3
=]

-0

]

120127134141

151016 22 29 36 43 50 57 64 71 78 85 92 99 10611

Sparging Time (day)

Fig. 5. TPH mass at center port and CO, concentration during
143 day operation.

—_—

Ao2 AL3l5 w08 AlgHEH. gt 1H §7
—7,‘—?}-4 A= air/bio-sparging 399 A% H8A] A
8] Fzke] 315 7BAT £ AoJth(Adams and Reddy,
2003).

v

=

3.2. Z7|F=Qakn 7Tl of w2 ol AEs] MY
AP 7129 sparging FX|oM HH FVIEUAHF 2
FRAPNE 8 ¥ O 7Y F AA S92
STt Fig. 2014 H5%°] sparging pointollX] 822
15 emel] AN C15 port°ﬂ AL 100 mLE oS
Z4z}e] portdl] TR MRS 98 3 14397 &

HAzAd w2 air/bio-spargmg ARE AN oA
B == TPH mass ¥3}, DO ¥3} ¥ CO, TS
TAZ HrREigen AEe 198 VFEeE s5Y
sparging, 242 FA71E FA8IHT TPH 42 1559
18], DO ¥ CO, 42 FA7] 7RI 2853t 33](0
hr, 24 hr, 48 hr) AAISIHAT

T3 1439 2713 %‘ﬂ 7] UL WsE T4
TPH AAZS CO, TS A EtT).

Fig. 45 1439 17I17H8<t 2429 sampling portol
A AH#HZ sample 1 mLol ¥3E TPH EX(mg)E
contour mapS 2 UERH Aot} 143 4 & Hk&Z
Ul TPH B A%s] 24598 B 4 el Cl5
port®] Z7] TPH mass 0.592 mgy= Al7to] Aol o}
2} 748k 439 F 0.012 mgl 2 UERGTH 43800A
o] contour mape F71FYo]l Al&LH wEt tiAo)
.= port_"‘ri AZRE o= Aog HAFil UeE
d|, o] /\]7] C15 portoll4] TPH mass®] FZ3F 74E
air-sparging?] 3 3710150l 9§ tAY it E

R =2 52 B 4 ot oA AR} Akl

Vertical Distance from Sparging Point (cm)

Vertical Distance from Sparging Point {cm)

Fig. 6.

AT BFYA I ERRAS) I 15

»

/-g\‘
N
(- -]

Wl

8 5 4 3

i

ARRRE (Ves ey

i8]

SF’ARGING POINT

-10 0 10
L ateral Distance from Sparging Point {(cm)

t = 43day

40

35 4

30 4

25 1

20 4

SPARGING POINT

-20 -10 0 10
Laterai Distance from Sparging Point {cm)

t = 141day

40

35 4

30

254

20 1

15 4

: SPARGING POINT

-20 -10 0 10 20
Lateral Distance from Sparging Point (cm)

DO concentration distribution during 143 day operation.

Journal of KoSSGE Vol. 11, No. 4, pp. 10~17, 2006



16 g - oA - 25 - 857

w2} 141901499 A sampling port®] TPH mass
¥ 0~0.026 mglE FA A% AL AT = 9
At

Fig. 55 143¥9] 471716212 center port(C15)04
°] TPH mass9} CO, WAIH WHalE yehd 1go|r},
1,000 mUmin $%¢] F715YH 718 I35
min on/offys A, 270 5oz Q% F
A% TPH 747t dojytor, o, PAHF JA] HES)
7 ghgo] AREEA HrlHog F715] A1kt
371 ES SV 439 o]FREl= HXEFH TPH
248t tgo] AR 3715 wE e g4
Tt MRS B S v A2 B wksx FuolA
HA F71F9%(1,000 mL/minyt 37153444 (15 min
on/offhR T} B35 WESHH ¥k Aot =EFch F
A Z7IFUF A vhSzfolAe] Hio] FrE=glo.
2 Z3AQ] DO £EE TA=Z 3 AAHPT =, 1,000
mL/min®] F71FPHFe] 2HANME A& TPH £3)
7t AHAHO R o)foizlom 1 ool ZHdME TPH
s ¥ 2 o aik= gL SUEidh e,
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