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Electrokinetic Characteristic of Natural Soil with Flushing Agents
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SYNOPSIS(22) : Electrokinetic characteristic of natural soil dependent on flushing agents is
studied to determine the best agent used in the hybrid electrokinetic remediation system. The soil
containing 7.6% Fex03 is spiked with lead. The flushing agents to be inject into anode are HCI,
Acetic acid, Citric acid, EDTA and SDS. Test results showed that the early electrical potential of
EDTA is lower than the value of the others. And the pH in anode reservoir is higher. Elcetrokinetic
characteristic of all the sample except for EDTA is about the same.
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Casagrande(1947)e) 2l&te] A 7|45 2§ Electrokinetic 7|0l 22 A8 oldZ B2 A+
5o o3t} Electrokinetic 1ol dF5o) $tvh. @EsiA A7% FIFHAE Ax"HdMe 7HAE)
2 53R @18l e FF4Y AAGLGEC] LA Ao} o)A JHAEY T FFEA
A &€& ASE U] A5 AR FF7IHel HEHAT A2 pHE 2571 f8) A& de] F
91 & A} (Apatoczky, 1992 ; Lageman, 1989), 2stA|vt AW & A Al (Apatoczky, 1992 ; Wittle and
Pamukcu, 1993)7} FY4H71E 39 Yeung et al.(1996)& 4F &94& JFo FYstes A 4l
EDTA (ethylenediaminetetraacetate)$} Z2 go]24 3 AE o83ty 71&do2HE F& AAsE
AYE sl AFAA AAE AU} Rodsand$t Acar(1995)E 0.01M CH:COOH-E A& 9] E o] 24
e uH(NafionTM byDupont)S AME8te BZAYS AA3AT, BAYE FHER S AAS7] Astd A
Z& AMHstE WY (Probstein and Hicks 1993), A& )83t & AAEsie WH(Acar and
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Alshawabkeh 1993; Reed et al. 1995; Sah and Chen 1998), WS AZ3A 7|7 98t =48 F
Y&t W'H(Aca and Alshawabkeh 1993, Denisov et al. 1996, Li et al. 1996, 1997)5 9] A7) ¥o] &
TEHAG. & =FdAE EFAHIY, SA7HSE 2 FHYFIHES o) &3 EFFAVASIY
HEA FEBFH FAHAR FH o AHAE AASY] A A7 4@ AHAN wE A
E9 A7) A5 Bt ATFsA.
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Ak,

o} A EAH(Acetic acid)
Sk A

334 CH;COOH. g Aol yAZE ve 574 A=z, a7 6005 &3 166C, B4
117.8T, ¥lZF 1049201}, ¢F3t Ato]l™, Imol F&HAME 04% A= S (F#)3t o EAtol &3}

Faol2ol AT,

T4 AHCitric acid, CsHsO7 + H20)
Citric acid®] #A3& 210.14gelw E3 oggoA &3l ol EKASFAHAA Fd7idez
Ab&E ] &u) pHE ASAIA LHERE €% - A7) 9885 .

SDS(sodium dodecyl sulfate, Ci2H2s04SNa)

Sold AUEHAZAM EAFL 2884gol® C.M.Clcritical micell concentration)2 8mMeojth. EK &
AN FAVIHOR ALFHE Ao {44 E A AHEEHT ol FASAAE Bdo) £
o] 24 & W noldg PAINEE 3t F AA ERE FYAIE 9 S o

EDTA (Ethylenediaminetetraaceticacid, CioHigN20sg)

Fao ARRLRE 554 240Colth ol gt =& 22TolA 100 ms 9 B9 02 g St
A& -deH 2 Fole HA gt 4719 FI2EAA (-COOH)H 2708 AAUAE 38
712N FI2ZEALL BT FAAAE €S B F5H gy e 6xy =R &
& ol2g A AR FES YAH3E 4HEE M
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AP AHEE ANEaEs FFdgE FAAHE AZAAAM AHE FE2M X FAA 50cm oo
el & HO}‘_ Foz, F2 9e Ha Joh MHT AEE 71F 34% A2AA F 108AE ol %
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1L AEANES 71EEA

Specific gravity Liquid limit Plastic index Activity USCS
2.604 37.1 3.88 4.1 ML
2 4R AWBATEHY 54
Initial pH CEC Organic content | Carbonate content Specific area
(cmol/kg) (%) (%)
49 53.32 9.85 1.23 304

ANgE XA FEN7I(XRF)E AHE8e] &9 AES EAs9on 1 23+ a9 ¥ 33 #Zr
X 30A Hole ulel o] Sie%}t ALOy7bF FAE S E Vel ot Fe,0s7F 767% 2 YERIT

3 A89 1A

Si0g | AlOs | TiOz | FexO3| MgO | CaO | Na20O | K20 | MnO | P2Os | L.OI. | total

(Wt2)[(Wt2) | (Wt2%)| (Wt26) | (Wt26)| (W 198)| (Wt26) | (Wt26) [ (W1 26) [ (Wt2) [ (Wt%)| (Wt%)
5884 12063 08 | 767 | 078 | 010 | 012 | 229 | 0.03 | 0.07 | 9.04 | 10043

AAAEY T e 100%01H S A&t 1000mg/kgel LEFEE LAAAY a8ln 24
g Age 2248 st FE8 Az,

2.3 X % Y

EK A AgFxe FAL 29 13 232 4842 A8 F45He
Zz2 FAH Utk ANEAE 55822 U] Z sectiond] 5L Zob dAVNHH M A
g F UES s A FIEBEAFZAE AFrY 47 G2 AFAN FdEed 4

AHAE 50mM =2 HCl, Acetic acid, Citric acid, EDTA, SDSe]t}, Zé 24%274 °Z 1.0 V/cm
ALl o A7zt F AN Y, AR, FFAHAFES] pHE .

NEE 55889 ZF sectiondE pHS FFHE %;‘é st 2 Aol oig f—l%?ﬁ?ﬂr": S E 4
¢ Zoh

Al g A (25em) 3 ¥ = (RiE) A 5

il 1)

¥ 4 A¥zxA
449 FFATE A8t AR-E-A F 2] HAEA 5%
i ] NELATE
HE =31 MAA (day) (V/cm) (mM)
(mg/kg)

1 HCI 30 1.0 1000 50
2 Acetic acid 30 1.0 1000 50
3 Citric acid 30 1.0 1000 50
4 EDTA 30 1.0 1000 50
5 SDS 30 1.0 1000 50
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o,

—0-— SDS Anolyte
—O— SDS Catholyte
—— HCL Anolyte
—— HCi Catholyte
-X — Acetic Anolyte
—X — Acetic Catholyte
~o— Citric Anilyte
—o— Citric Catholyte
~—EDTA Anolyte

~{3— EDTA Catholyte
0 50 100 150 200 250 300 350 400 450 Time(hr)
a4 2. FIHmmATE pH B A48

S

—&-88.5
2 3 “osus
£ 5

N
L 0
0.0 0.2 04 06 (2] 1.0 0.0 0.2 04 06 08 1.0
Normalized Distance from Anode Normalized Distance from Anode
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a9 3 AR ALAAL A s

[e]

a8 23904 AAE nre} o] EDTAE AYd BE A8 FF(FME)FANA Agzxr]ol pHAS
AT AL ¢ F7F Ao FABWAAL pH AARAT F pH 23 FAARe, S3
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HE 10~-128 #AsHvh E3 Alzto] Z 58 FIFRqAM HAAAIE HoJAn 59 AL
AA7E AN E 4 4 Uk 28y EDTAE AFHAZ AFES A¥oME 439 pHZE b A g0
Hgte] EA4 Jepgten x %}73 ALl A ] QloiA AP Z7 FFRA FH HAAAALE YE
HWed ols YFHAA 7R oste AAPH AT IR FUE EDTAS 58Hdkgo 9

st Axtz Bl
:1?@ 4}_: /Jf{-j ]
9} o} FZF(Wifk)ol

Fad ¥ 55F22Z UFr 7t sectiond] pHE ‘%E} Aotk oA YeElE vt
o JAFE REAAM pHAHSIF 71 A9 o FF R e 7| Ealo] o) 24
g H'o]&3 OH o) &9 ol%Fd 7193 Aotk FZHA ;‘éﬁi}?l 71?49] 0.8%Z7kA =7] pHET
At NS & F ow o)y Hol&9 oF4%7 OH ol 29 o) &T R} 1.768) w2 7] o Fo]v
(Acar and Alshawabkeh 1993) o) FZolA H'ol&d] &3 Ax Az OH o)) 93 g7]dxoe
A Boh =23 3f 4904 SFRAAN FATE
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