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The Relationship between Electroosmotic Drainage and Zeta Potential of
Contaminated Clayey Soil with Heavy Metal
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SYNOPSIS : This research is about the relationship of electroosmotic drainage and zeta potential.
Two laboratory experiments were conducted, at first a constant 16 voltage was applied to the
cylindrical consolidated specimen of 10cm in diameter, 16cm in length at the concentration of 0, 500,
3000ppm Pb(II) and electroosmotic flow was measured for 12days. Then, zeta potential of kaolinite
suspension was measured at the same concentration of electroosmotic permeability experiments in
the range of pH from 2 to 14. From the result of this study, it was shown that zeta potential was
dependent on the concentration of electrolyte and pH, was proportional to coefficient of
electroosmotic permeability. According to the compared result of electroosmotic drainage, as the
concentration of Pb(I) was low, the negative value of zeta potential was high and electroosmotic
total flow was much.
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2% 1. Stern-Gouy #7] o)F2 (Shang, 1994)
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ANAE w9 Aetxeldae] JAAFAE TH37]) 43 APdez VEEAY APES KS F 74 9
A AANY FAA=AHK-1) kaolinite®] 7]EHQA EAXG EAHL HI3Hi, XRF(X-Ray
Fluorence Spectrometer) £4& %39 Al5¢ A#=Z4(chemical compositions)g Ie}stdol, E&t,
9 ARl B4 FHAHL AN F CECE 739u. CEC o4/l dixxd wa} A7
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3.2.1 MIIatE R HA % 7Y

A¥71E 87 10cm, 2ol 2cmd] A/AF F4A% MFE B 29T + Y€ d24Ud, A7)
g2, AYFIYA, 4F4Y 3940 L RS FE #48 ¢ 9 Mariotte Bottle 2213 £t
#99 pHE 24¥ 4 & pH meter 522 FYI} vk A7IAT FHEY7) TS AFHQ
24¢ 129 20 e

3.2.2 MIELEHYE HHII| HA X *H

2 A7 Matec Applied Sciencedl A& 71%3 ESAd(electrokinetic sonic amplitude)-8000 A]2
Hoz AeEAE 28 AETdd A7 FAEY MFHA 2HEE 29 3.9 YERAH
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3) Pow_:r Sl:xspply (5) °.° 2 2.2
(4) Mariotie Bottle (2)
a9 2. AZIAF A9FA a3y 3. AEEdd SH A (ESA-8000)

(Matec applied science, 1996)

— 457 -



4. HEYY ¥ 1@
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NEEAN APZAHE Tt E 20 vetdleon, 383 EMoz T3 Ao AFAE E 39 Ug
W3l Freundlich 2@ o3t {3 A4ARAZEY FY5EE FHEE ¥ BIAEE 171.6mg/ L
ol o] HW YAFA &t WA, P FENA Y FZAF 176lmg/kge I GEAFoEM B
stglem, o] CECZ 39 d9& 43 23 B 979 gy A 592 FRA=A kaolinite®) CECE
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X 3. wA A=A kaolinite?] 3}5H3 %A

718 &3 SiO2 | AlOs | Fe:03 | TiOs3 | CaO | MgO K20 | Na:0O | MnO | P20Os

(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
84 50.4 355 0.25 0.05 Trace | Trace | Trace | Trace - -

4.2 HsE0l ME MIIMF RoalHY MHEIZHY SHAUDY

e Ed @& 7R A=A kaolinited] AVIAE F wiFF S 2 49 JeERIAT 2@ 20 E wig
Fol FF3thrt A3 AAasgorn, 1293k A7zt e Zzhe] 43¥ Pb0o, Pb500, Pb3000s] A
A F AVIAE WS FE 640ml, 485ml, 47TmIE SAFHo do] THHA L& Az NF g
S A74E wigo] LA AT Pb0 2 PL 7)F o2 Ph500, Pb3000Y = w5 HS wlastw 7tz
76%, 710% T AT wigFe] T Fart F7180 wet A7 45 veFe 323949,

G5 =9 pH ¥3d W& FAASA kaolinited] AEtEdHd &2FA70E= 19 59 2ot gurkdoez
=9 @& Ze HEY AgEdidd dFkrt vXe 9% Al59 pH W] wg o AFol A
g9o13E 29 58 T Q¥ F o, FES A3 09 W pH F, dA3H(PZC)L pH 3~4
F-ZolA ot

700 6
600 .. 4' -O-pb0 | |
500 /o}y 3 2:\ 4500 | |
g ., o R ¢ e = o
El 20
L e [
200 ->-Pbo 84 \O\o\
-O-Pb500
100 £ Pb3000] | 5 %ﬁ
° 50 100 156 200 z;o 300 350 ? 2 4 6 8 10 12 14
Time(hr) pH
139 4. Pb0, Pb500, Pb3000 A8 &<t 39 5 95X pH ®igle o Aegxrad
AZ14F s A 3}
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Pb0, Pb500, Pb3000 X @A Aetxdd wsls AHHEEA 351~-696(mV), 2.25~-6.24(mV), 2~
-6.13(mV)9] & Bgoew, ztzre] FFFL -3.75(mV), -2.85(mV), -2.33(mV)E JEST}

4.3 &
4.3.1 Stern-Gouy H7[|0[S& Ol20] 28t MELEIA Ao

HAE-Z-AfA A2doMe EAXHAM Stern T84, AEXdd Fo AVNTEPEYE o]lFEF F
A& Stern-Gouy H7101F % ©l8& T3 AdsGen, ALAAE E 490 HeEtRAG. Al AEH
713 2% 2o 0 FEYA EW9 A7 |XdA, 04q(Stern THA); Sternd 9 vhg HollA o A
124, ¢ ASXAA(FEYA EHA 06nmAHe] A7) 2=A)

Pblppm, Pb50ppm, Pb500ppm, Pb3000ppmol A AEelXal@-L2 FHEEIE9 482 3.35 247, 1.76%9°)
I3 A4S 2= ALE AAFHS FHXEH L 90% oj4de] StermFAA AHHUL, FEE7F F7)
42 I 89S 0p)e FA vy e Ert F71Ed e AgEdd e ZAadE & ¢ deEd,
ol FAiltolFSE FAAY Aold 7% Ao 2 RuH, 1Y 68 T FUAF + AT

¥ 4. Stern-Gouy H7]0]F%5 o]8elA Add T4

) CEC ¢ ¢/ 0,
A3 E 7 2 O (m 0, (m
HHEw (meq/1002) S(m'/e) o (m¥) < (m¥) (mV) (%)
Pbl -3245 -164.5 -156.3 4.82
Pb50 17 5 -3192 -115.1 -106.9 3.35
Pb500 ) -3155 -86 -77.8 247
Pb3000 -3133 -63.4 -55.2 1.76

4.3.2 HE}XHIY &YX} IR R Hes UEX2g] H2Y

AEY A7IH4F v Aezdde] da4dE #3887 AdAM, QAN F& A7AFE F5A
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A ANEE FFAFd 45X 4525 a¥ 79 YEAS 28 7dM AVAE FFAS A
FAe dFARY AV FAY, 2 FFS AgzdAR Hldb A USe EAG. old FAEE
A3 Zeol YEhd + o,

(ko) m=10.43¢ (3
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At E G2 ¥st A74F FFATed 45X 452 9 v
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I1¥ 8& ESAVIYMoE FAY AEtEdde A @ AVIMNEFE wMeFae F34e Uehd Aow
HoE 2dHA ¢ AR ATl JHY AR ol AIAF Wi FT /T Bk
9, g7t T7HETE AR AgEdde JH Fase AVAFE dFBE AP gasgg.
T AL vHAAdN e JANRFE FFEAF ABXdEe Wsd g8 FAPAHY ¥
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27 2 Aoz Budnh AVAE 5P AVATE S48, ASGTad 2SS X 50 dehy
egst
Fow
- 0 i o E5 ANAE S A74E B5A45 AUy
. |
Q7] 4
Qs e 2] & FApye & FaAF Aetzdd
£ 5 | P o | (BN | (V-9 | (m)
g Q) X107
=1
3 A0 mean | max | mean | max | mean| max | min
15 O~
g \ Pb0 12 640 222 13421 0.79 | 1.21 1-3.751-6.963.51
K - 12 4 1. . . . -2, -6. .
2 \6‘» Pb500 85 68 11.98( 060 | 0.7 |-2.85|-6.24|2.25
25 Pb3000 | 12 447 1.55 11.81] 0.55 | 0.64 |-2.33|-6.13| 2

¥ 7. Pb0, Pb500, Pb3000 ¥ A
AtEAE & A7|4F wieFe] As

5. 48

(1) ¥ 5% pHol & kaolinited] ASLNY 427 AGEALL F5 29 pHA S & ot}

@) AES 9 ASTILL FIHFE F5ASG wABA) QUch

(3) ASTA] WE A/AF HEFS ML B, FFS 0P ABIAY B35 58
So) wel WBHEE AR oF A o msor ¥ Roz BuHT
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