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Containing Heavy Metal Contaminants Using Soil-Cement Column Barrier
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SYNOPSIS : Laboratory experiments were performed to understand physical properties of
soil-cement column under the influence of acidic flow including metal contaminants and its retaining
capacity against metal migration. The contaminant used in this study was nitric acid with Cu and
Cd. The Permeability of soil-cement column decreased when pH of the column began to drop below
12. Decreases in pH led to significant reduction of compressive strength of clayey soil-cement
specimen, while relatively marginal reduction for sandy soil-cement specimen. The metal
contaminants did not leachate from soil-cement column until pH of soil-cement dropped below 7~8
for Cu and 9~10 for Cd. Metal contaminants were precipitated and trapped inside the soil-cement
column at pHs higher than those mentioned as verified with metal analysis and visual inspection.
This indicated that soil-cement column not only performs well as a cut-off wall, but also helps
alleviating the level of contamination of the surrounding environment.
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e Fabe <k 19007040 ©ET, o] F F&FAe) 00% T F - WA HAEG BRRAAA
o] glo] FHEAY A GFFS m Xz Yri(erE3} 1994), olE HEFS FAAAMY FHH
s A7E TR ZA$ 19909 W E9A ZAsET Jeu FAolH, ArldE odE xHe FHs
of g Y AFE TFAG(IAF, 2003). AeFE B LFEHe] FRANO R o]F, FiHE
RE 27 9% 39 Fyds AR Ao oy, AMNFHE AW T JAHeE &
§ato] 7VEAE A45H o2 FHste ASEFTHE dxAd 943 A I Fo stvolth

AZEANFA7E LdAGH ez A7i5E 238y dade 71eHe FAERAN FH 2
ZAZ Aol FAH Ok F} F - HFAY FAY AFE FEEE THIAL Je AU
olt}, Fn @ E FF£L tF UEd, o] F Mn, Ti, Cu, Pbe &34 g2 AHE] setting
Azbe WEAIE BYd s A AsiAda RaEged o F Zn, Cu Pb7t 7HE Asth
(EPA, 1998). =3 #gate] BusFy A& 59 7o) ¥& pHe S gEdol ANEN FAHARY HSFE
@715 At ed 7zbEet AFsld nAE HgEAH St E Uk

B AFAE soil-cementE 23z dtE AT RITA o9 e 2GR AFHoRA
e agxoR HIs=x Hristrl Yete AEATE FRFRT
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Soil-cement 7|5 AHAE HAISH FAIAME ARt SA24AS FHAE AFE FH AT FAA
v Ry &9 HEA & o83 2FFolH, 47 AA 5 cm, Z¢l 10 ecme] Y5 TAAE 344
Azretdt 2 A FTUEFHLE SPE EFEHY 20004 &) 1.7%, Dol 0.17mmAth. 4
EA &S CLE BFHH, 20084 E380) 754%, A SA I 35.2%, 243X F7t 120%0%} HE ¥
Edc Awf% NeA 2L ANAFAR AL TS ZYFTAA ] A 220 kg/m’ FA
A9 150 kg/m” o1, & A)dl

lom

3 Al . )

F-AB Y FFE5E FRete s 284N AFEE 7] Yl pH 49 FAAS slE g
Aoz 3Pt FTE& A Y9 sl=F S AdUsdn, 1 #&+= 242 100 ppm3} 50 ppmolt}. o]
TR WEs]&7]FEXRY 30~508 2 ol ARt T YA AT A ZAG F - HFA AUF F
74 TEE KA HE LU EAE 234G AGelMe FEHY FEV JIEXRY 5~1008 AT F
A JeEbg (el &, 2002). o] A HAA S E FE5E5 T T HUAE Ao AR

9 17 2E HEEAS AR AgstE g7 AFEte FAAdE FEAEe Fu AFE
Ao JFet 79 GHE 2HEFoZN FFAES Adstdt dEFAAG 2HTAA 25 370
F 20E vtg-gdo] pH 430 FAir&A o2 A S Aoy Fihol] 1% Ai-gHo R vpito] FaE A
3, 4R svtE pH 4 R4 02 A ZAEE FEA7A 2L w57 ASHJT. upggde] st ou
AdE Fa3&9 TEE WA FoF FYsEe F559 42 dAAY £&599 pHY T/E TF5%
o x5 E ZA3Y ) Perkin ElmerAle] AAnalyst 100 SpectrometerE ol43] <% 2% ZA&9Y
o Ado] B3 ¥ FAAE 2t WA AR Y FAHS AXY §F HITACHI S-4100 vl =
SEM #d < 3t 43 HAFd YRTZE B
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3.1. E4usg

T 1Y FEE LEEHS o83 FeAYY 20 AFAAE s AT pHY W
© HETAAG g3 AAY A5 242 2829 a9 39 YUY, F4AE A AA org g
Q1 Hibol AEA FAAE THF2ZH, FAAV AAHAES FA 12 o] 7] FAIA UF pH
#ol o= AHREE PojA 7y AlFEt o] @4 HEIFAAY BS- 25~30 HFE I (pore volume)
e AFdo] Bt T DHHQG §H FFASE pHIF 120148 A2 Ae AAAA 274
o FARSEAY tA A, pHZE 12082 Golzl AlFHAM thA Frtete) 271X FE7HA] FEet
= FAE Bgg. Bg3AA ZS pHYF 12792 doRlE AlHE AlHd wet \HAF AT 3
5~73 2280 gl FFASFE pHF 120|9te 2 oA AlFolFd = 423 gAastdrh

FAAY AdFAEHAEE FAS T A HEEA gL vz vlasido. EHIAAY B F
ANA ART 28U FEFAE AFH Ca(OH): £Ho 7043 1404 5 @71F FAAY 7= vjn
g E u 2 wshyl ok SAIA Fe] pHIE 12 o]3tE "ol W AlWME 2 A|WE F3Eo] {3
He ALZ B 3150(Shi and Stegemann, 2000), FA1AE B33 &9 pH/F FAAGEcE
Z w7kA] FFAge) AEd HM-S29 HM-S39) A $ole FAIA FAAEC 493 55 =
T AstE AeR distAovt 2¥x gt

AESAA Y AFoe ZefsAA} @ pH7E 12 o322 € FAA(HM-C23 HM-C3)ol A=
Wx2T A 71F o 15 FFoR dSAEFRFEs Zasdnt. HM-Cle A$ F5A130] pH7F 12
% A 4T F JND AF Zo] gz A=Y AV dAAT 24 dEA

% 1L 8% 890 o3 TAH =2 2L A ZH

(1) (2) 3) 4) (5) (6)
ARO|E A B3 B | B | dEUETE | qu, 140 days | Qu . 140 days
(g/mL) (mL) 717k (Y) (kPa) (kPa) (kPa)
HM-S1 1.87 5211 65 2563
EAFTAIA | HM-S2 1.84 1978 217 2692 2229399 2604+ 544
HM-S3 1.90 4106 217 2101
HM-C1 1.56 2712 82 705
HEZA A | BM-C2 1.58 4412 138 131 822163 971+59
HM-C3 1.62 5410 138 91
[ZF] 1) 25= FAA Xﬂ e =43 3t
(2) REFA A 73 HE 5 (pore volume)t 20 mL, AEFAAE 50 mL
(3) FFAgo) ALEH FAAE 23 A 28U %%"o“@ HAS.
4) 4d5gE=HEEs T4 89 —ff* =459 5
(B), (6) FAAE Azsle] 28U FEAHE CalOH), Ao 70U 2 14047 B3 & =R 3
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3.2 Soil-cementtlAM S5 E5 ¥ Mo §Y

Soil-cement columnel F85E& LFEZS drtd AT 5 J&A LotB7] H3 fFE5F U9 7=
¥4 789 & 2YHY 9 FAA HM-C30 s F345 »EREE 29 40 Yehugid
FAAE FHg LA 4Ql pore volumed] W3l 7= F2lo TEWESE FE59 pH ¥} 4
wg A, pH7E AAR o2 BoX ok FEFA TFES T

T8 AL #EFY pHIF 7803l A, =S &5 pHT

9~ 10011*1 A&7 AR 7]
£9 dAFe vlws} BH(Park and Bachelor, 2002), ¥ d7oA FF &) 74% e T"r%ff‘g] pHE =

=1

1

&% st e H7ES AHNER 33}

< ¢ 7+ Ut 53 pH o4 'ﬁ‘%’“’ﬂ"ﬂf

E5t 84 dA X3 FEFAA FES FEHA 9%%‘(‘4. HM-C39 ¢ EHE: %" ]11101]"17: r

9 pH7} 10032 BAXA F%7] WFe FHE BE FEFA o] A3 HEHA B
. B3 soil-cement columneo] A H ol o3 JFE A Fe= & o &2 FAA el
AHPHZ vl o] soil-cement column W] @A ojaid AN FFAE T #9% HM-SI

SAA S S B O FAIA e W HA

1Y 55 RAFAAC T2 TErt AHY AE RejE

TES &9 -ErTJr??} ZAA e SEM AFHE 29 69 AL T o] W BAMF Aa=
HM-S13 HM-C3°]t}, &=3<0] L35 fodo] AArgNo|y] yio] SEM A7 Ao gEe =3}
& A fAE Aoz ’&%r . HM-S1& @2 55 A4§9S Abgste] A gdo] wat ol
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F - dFAT Zo] AT R 2dE AGoA AFHoR AEHE AFEFITHA AT vFAY
LAER Ao EAR 24EFAY v R e 7|FA EANEE 4PHor A4S & A
TFof F23 2R AL g2H 2o ,

TS Fdo] AFEIVFAN AT AT FEHO] XHA G LA v JF
At &9 E3E FFEo] ERAHLF soil-cement column® FrAF dEgEAEd
&g vz 2

€ slel o F34E 2BE 49EAC IRE ANE AD I3EITA uw-ﬂ
279 BFE AN Lrhel B3NN = A g3 A5 el o

%5 9
2 5w 99BAY o)5E AANNE AAE A Aok AT FL FRE AAAE Au%gfa}
AEAL A5Ho2AY 4% BA LGAGE EHHA HT & Urke
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