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(A601P, A331P), B]o]-&A(N100P, N101P), Fo]2A(CI0IP, YCX4)2] Surfactant

SAANE Azt 2744 sttt BEoRAA Al AR 22 Somfon
23 olzdz Atslgon A& Fole 27 15 cmet 60 cmo]gd | ) fe-15em
thFig. 1). Z&e] AL FE} 10 kgg ¥ o7} 40 cmE w714 T
ebAEAsle] £AUEs} 14 glem™7}t HEE stgich Bl TPH % . Diesel-
L gokg 20 g MFHsle] B AT A H(1999)V9) 2&F2ZH ol s contaminated soil
e} A2 F GCO(Varian Saturn 2000, USA)Z ¥4slsich 4o
AFEE GCZES DB5(60 m length x 032 mm internal diameter x é
0.25 gm film thickness)o]slth. EokMA ozt wHAFSAAE o] 835} g
A2)g Fol| AR Well EAsl= TPHE 24L& A& wlo] A
(micelle)e A7) F FFspoiof ez WA gdale] NaCl& ¥
o] E&slsich o37lell n-hexaned Hm Wb F 53 FFSA | 0 et oo
AZE ol BAAR F S I GC A3k =

Fig. 1. Experimental schema-
3 7_‘;_*!37_]- gt] _T'_’,t—_-_" A tic for soil flushing.

Ad gAY Al ErEE ZAAsl7] Yste] POEI2E @522 Al43h 799 POEL2¢] Jol2 AR
BAAQ SDSE Ll (viv) BIEE2 EFE ASo] disle] 33 duAde AAF A 25 1%
oo A g§H02 YA AAHs}gen, POEIZE @502 A83ls HPole 76% 2131
POE129} SDSE &3 Aol 84%2 AH A S JehldckARE mlAlA). Ao EokE FAFK
BE 3 g 7HA e 1% ARz AESeE FrHA 719 AR st cHFig. 2). FRE AR S
2 A2g 7 $oll= 6 pore volume ojAtoll A= AAE o] o] o] FIFSHA] oFob Hul AlHEEo] oF
4%o)gjt}h. POE12, SDS, 18]35 SFT859] Al&AdA &S 17 pore volume7}A| F7HA1A H7igt 2
o A 717 AHBAA ZF 13 pore volumeoll A Ho] A &4 vehlig e 2 o] Lot
Ae QP aFst gk Al kA ARBAA FellA vlo] &AM EAF Al POEI27} 7HE F2 63%9]
A EES vrehgglon], SDSe} SFT85: zhzh 41%¢} 22%% viehfgich £ AHZAA=
POEI122} SDSE &E§3h A% 73%Z 7} AAE&o] F3hovd, POEI29} POESE £3F A&7 A%
o} POE12¢} SFT853 &33F 7o 27 64%9} 60%2] A EZ8S JehigickFig. 3). 7F AH &
go] 94 POEI2E P%ﬁ AHEEE Aol 63%9] AAEES Vehldedl(Fig. 2 #%), 7]
of BEAe] c}2 SDSE Egste] Ahgstdoiy] AFRAge] o 10% F7HENAY 22y FULALE]
POESY SFT85% %2‘;}?‘& Aol AAEE] Zrh ddslew, SDSet SFT8sE &3 Z-tole
- SDSE ©E2Z A4g A$uc 238 ARago] Atk SolAHEAIA e} ulol A BAA|
7} Eatsld CMCEe 9 4 sledl’), o Wil EAo] tE Al AHSAAE EHE A ¥
HI 2”301 Z7hgk Aoz weld
F 10,000 mg/kge] Eoko| thsle] ZFH4 m=E 1% AWBAAE 13 pore volumeL 2 A3 F2
i%—% % e)ste] vlwsldchFig. 4). YoM E AFeATe] FF75E AT FAfole 4% 7Hg o
o AAEES Jehld s, POELR2 & 7kA12 AAT 2SS oF 60%2] AAEES Yepligle) 22
U o ARZAAE Egste] A3 Aol vlo] AR POEI2e)] ol XA AL
SDSE &3t w POEI2 & 7}A|E A8& 7-$uc) oF 10%2] AARSE] Fristaiedt 1 9l
938 ZFastAd vlssich o2 M= o2 4L 7kl w]e]&A POEI2e] Fo]2Al SDS

= =73
2 s o] FHEY AR 7MY anAds o & Ak LdEA] 100% AAolze AL
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F8lA] o] dAHCR A FEF sbeElA ¢ FEoR UHe Xed LA9FE A5
HeEEaks 7|Fe g 2oy ARIAIAE o]4q EFAA] a8 H&H0A] Yoty & = Utk
a2 AHEAAHZE AFHe] HA G BEL AR Foldex] oyl wFel Hsie] A9 ¢l
= zieg E 4 gloke ujare] ‘YaliAlel 28 A3l 2 EF A (risk-based corrective action)'
olehe HZO FAE & oY o]t i PAE FHY e oz Ao

T 7S RS AUEAAE AT F AAAE Aot 5d 283 SAAE AMEEe] A
thFig. 5). POEI2 + SDS A|A ¥z} POE5 + POEI2 A& We] TPH ¥x+= 7z+zt 710 mg/Le} 673
mg/LZ POEI2 + SDS AN W] F&=r} o #ghoh 282 $AA Fod F AAZESL & 714 A
HIAAE ALS-gE AR Ao dig $AATel s A2 A601P9} A331PE AF8-3lS o MR %9t
o0}, POEI2 + SDS A" o] sl oF 80%7} POES + POEI2 AR el thajrs 2k 60%7} A
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Surfactant Addition (Pore Vol.) Surfactant Addition (Pore Vol.)
Fig. 1. Flushing efficiency of TPH in soil as Fig. 2. Flushing efficiency of TPH as a function

a function of surfactant addition (initial of surfactant addition (initial TPH conc. =

TPH conc. = 10,100 ma/ka). 10,100 mg/kg).
i\i wxxme TPH Conc. n POE12+SDS ftushing sot'n
N o = 71 mg/L
oo S 07 == TPH Conc. in POES + POEI2 fushing sol'n
S lwi TPH Conc = IU.(I‘)‘{ 9 mg/kyg > =673 mg/L
; Ni) Flushimg Frequeney = 13 porc vol g 80 3
= 2
e on 4 E 60 o
E P
% 40 4 E 40 4
o 20 4 H g 20 4
= )
EE 0 S - 0 j

0 1 2 3 4 5 6 7 R’ 9 AB01P A331P N1COP N101P C101P YCX4
Flushing Solution Coagulant
Fig. 3. Comparison of TPH removal efficiency Fig. 4. Removal efficiency of TPH in
in 13 pore volumes of surfactant mixed~surfactant flushing" solution
flushing (1 = distilled water; 2 = POE12; by polymer coagulants.

3 = SDS; 4 = SFT85 5 = POE12+SDS;
6 = POE12+SFT85 7 = SDS+SFT85L: 8
= POE5+POE12).
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