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4% Z71¥(aquifer air sparging)< 3 7143718 FY3td FEAY f71ed22 S AA
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o2 Z7] HEE 39 HAT FVFOR AA E&E U3 e 7l MEE AL EYos
gtk # droAe €93 ZYE 39 239 AR 2dS AgstEon, BUAY 2AS Ysly
AFE(100mg/L) &ol2A AHEA A (sodium dodecyl benzene sulfonate) $=-&4o] AM&HAG. 4
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A 7] 2 9 EZ(volatile organic compounds, VOCs)2 L 98 Atth43 = 3129 F7E 7
A FHTLEZHN LHEAS JLES 3o B33} Fo AXE TAAAHE T3 3 Aglste Asts F7]
t(groundwaterair sparging)& $735-9 71€ F shutolgt’”. {20 tigFd AAH o2 $84 AANGAA
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2. 28

EY2 A7 500-1000 um WS e A9 2e Aestdn ¥uAEe 2483 st &
o] &7 AMEAAL SDBS(sodium dodecyl benzene sulfonate, Tokyo Kasei Kogyo Co. Ltd.,
Reagent grade)& 100mg/L9 %%(50.2dyne/cm)2 Azt ALg&tgct FFATE olLsty AW
AL AS g HAE BZEY] A5t o] £8Uo] 100mg/Le Sodium fluorescein (Sigma,
reagent grade) ©]&5 it}

FARLLE FHY PMMA(poly methylmetacrylate) 122 7}, A2, W9 Zo] 7zt 70cm,
50cm, 1.5cm o, A&7 2% s1aie]d ZCm«] B E48AT F2U4E dAse 943
£5(¢F 100mV/min)2 B(ZF5)E £9, 2289d. 238 29 Hol= 48cmf o, Yozy
Y 33cm7tA] E2 X389 BYEE Fig. 19 Jehggth

water
reservoir
. {(Mariotte
- flask) - _—
pre:usuere } precision
gaug liquid

metering valve for In-line flow . pump
fine control of air meter

flow rate Y
<IN
M surfactant

solution

‘o sand box
o -

flask 1

n satu rated zone

compressed air

black famp

Figure 1. Schematic diagram for experimental setup used in this stud

APL AHEAAT FoEA e FedNe Z7143, ARSHAS 47 HoZRE 225cm
(experiment a), 6.5cm (experiment b)oll =¢i3ta] A 2319 AHe A 74x] AN APHA
o AREEA T80 TYE Z2PM Y AP AV §4E EYstd FSAHYAX
7t 849 F AFEAT Erle fEF2EUEY flow meterE g8t 1R e Iy S
100, 200, 300, 500 ml/minZ HAIFHAGY. F3FH g3 Ue 7] 580 ¢AY § BP9 F
7l BEE FBAEAC 4F % Zrjdde] GEHYE Zrjo Sk glo] e WA §FolM TUF
Ago] BEHAY. ARG EUHA Fe APHE £UF7]9 PL%J&%} 938to] 100 mg/L9]
sodium fluorescein®] AHEE 4 th,

AAEde) £9 2 22¥AL S5 2HSE 4% B F 100 ml/mind FEoE §E3lHEA
ABEEA £4& Hml/minZ =4 éﬂr AFHA ARGRA Fo] FAHHINL AVEHA =&
doz AFE F-E2 black lampdtailA] ¥ dFH o2 FFo] Lolstych A 2PGHZY 2P
£E TdT wiZo] obd Aol X EI FEWIORRE I AFow FAEH e s
o] ol BAUA 29 M EUYY ARE AL AYS i ASTFZE ol3T "a
7} Aok
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Figure 2. The influence zone of air sparging; a and b represent experiments (a) and (b);
1, 2, 3, and 4 represent the air flow rates of 100, 200, 300, 500 ml/min.

Figure 3. Influence zone of air sparging with no surfactant applied (a) air
flow rate 200 ml/min, (b) air flow rate 500 ml/min.
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Figure 4. The measured area of sparging zone as the function of air flowrate; relative
sparged area means the ratio of sparged area to total area of the sand-paced box model:
open rectangle and diamond represent experiments with surfactant applied at 22.5cm and
7cm from the bottom of the physical model, respectively: open triangle represents
experiment with no surfactant applied.

ARBYAY Fo) FAY F Z7)18 ANHAL W, I F/9EeINY Zr)9ee) WIE Fig. 20
YeEhE. E719 fr&ol %—7}5}?’11 Z719EEE FUdE Zo] BAHUL AVEZA £HZY
ARl g2} 2717 EdE e AAT 08 ¥, 9o £7] dYe] U e Hol7t ¢l
T 2e FEAT WA ADEGAZE HEHA R Aol 71 NSRS dole Z7) 9%
Hol v Aol Wi FI|EEr} v e Aoz BHEHAKFig. 3).
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(D) AQLEA 849 =] 734 wiF Asre A4 FF 22 Tt A ARG
A 832 240] e

(2) ARBEA7E =QHA %S doll Hdt] ADEYA F8Y FEZo] 2AHULE W E7)
FEEA7T A2 5o (EQFF 500 ml/LAM)7A F7Hetsiet

(3) ARZAA 849 FHF] AX #AY] F71999] Furt FFEFHAYC
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