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Control of Contaminants Elution by Solidification of Contaminated Soil
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SYNOPSIS : Immobilization of contaminants in contaminated soils by solidification processes is
an attractive potential remediation process. In this study, the treatability of lead, copper, toluene, and
COD was investigated by leaching test. Industrial sand was adopted as the test material and was
contaminated with lead, copper, and toluene to 1000mg/kg, 500mg/kg, 200mg/kg respectively. P
solidifying agent was used as the binder(20% by weight of contaminated soil) in the solidification
treatment. The leachability of contaminants from the solidified soil was evaluated using column test.
The percentage of contaminants leached from the solidified soil was significantly reduced by the
reaction of waste species with cement components and encapsulation reaction of binder. Based on
the tests, it is ascertained solidification process can be a very effective method to control the elution
of contaminants from the contaminated soil.
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2 A7 E PRgAE o848 LHEY 188 71eS AAMG R dAT PugdAs F214 18
e Z8eRA RF7I4 nWHE A ALAL At & R4 nFAd AWES o7 FY
& U2 ol &stE TAY AWES] DL BAsy] st sstekAE ojgsty 714 nHIE 2
FE2EE 1IE A7l ot 24 YAEZE AA FATO dE ZHE AEsged, ot A
E 59 FHd A% 2A9EZY AL A2 PRA 9 133 AEE motslr] e,
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2. REEY 1YY=

CHEY n¥srieeld A} o8 Bdd LIEIES AHIsrid &axkHQ ”“ﬂoi
RCRA(Resource Conservation and Recovery Act)7} X A3te thd3it vl¢84 H71E 2 EAZHNE
&) 9o} BDAT(Best Demonstrated Available Technology)® 24151 glom, 1994l % Superfund
Sited]l Ala)d 2 gGX¥E Ayl 29%E Xx)3t AtHUS EPA, 1994). FalH71E 2 g E 9
g tA/1RGE Vel LEERS EHE2 de HVES A (mmobilizing) N FANAY HF o]
HE HIZ7IES AP o, B & IHeZE Ay o dFY HAUIES AHYE o F= A}
SEvd, dvtyg oz <AAs/nYPI HYHAAHLE 2LHdSH9 o] (Mobility)ol vt &3] =(Solubility) S
ZAANAY, QFGEHY ojFo] WA F Uv =E2H FTHHS Fa2ANE BEHoZ AYHT HAiyd
TH(Means et al, 1995). 839, 183t 7€ F35 59 2923 S i‘:}" 3te LEEYS A
AT HHoE HEFFHORE 4_711”—4 EY A Matrix) 2 ZRAZIAY 43S AHE ¥
229 85 8% 94 € ADAIIE HEgdelst & + Uk
183 71ES AEHE EFA4 wEt F214 F A (Inorganic Process : cement and pozzolanic)3}
4134 (Organic Process : thermoplastic and thermosetting)Z 2F 3. F7]14 A5E U/ AdDE
$A4E /MR e EFEAM HAH, £, A3 59 AHE ™ el & A U A8 A4
| A FEASA AFEHI o, AFHeoz v o] AuFez vm Fuy AQEZ HA o8
ATHE FHo] Ak =3, ANES} st o] F2 EET(pozzolan)S AHE A 1R EAZ o

T 913, v &o] H A AHvhe FH FoE P Bol o]&HT Ut A € AMEHI 3l
2714 A Z 2% portland cement, lime/fly ash, kiln dust(lime and cement), portland cement/fly
ash, portland cement/lime, portland cement/sodium silicate %-O] %lD}(Means et al., 1995).

F7IATAL & 4 HeAde BAHE die FrIZFAHA v AdHom AMEEHIT lon
EAQ WALM #Hr]ZeY {714 29EAS AHYgsted ol&H 1 dom FrtAA(thermoplastic) 4
7 &7 34 (thermosetting) 332 EF At} 97144 (thermoplastic) 332 H71ES Zg2€HA A
& (asphalt bitumen, paraffin, polyethylene 5)$} E&A7]= Wyoz WztA ng3lso H7E YA
7l Seta"oz ol "} E3] XE 2 AWE 1Pz AT £ ge &P & =4
A4S aRHor 1¥ad ¢+ Je AHo] Ak Y 5E% Fug £WE Vgl dady #H7
E Az Z728 £Fd duyAst Bol A8HE @o At A ¥d AL de A2
Asphalt, Polyethylene, Polypropylene, Sulfur, Paraffin(Wax) %o°! tH(Means et al., 1995). &7 34
(thermosetting) ZAL T E%¢dH 3] =(formaldehyde)st T2 IR} FAHFA oLt FFA
(polymer)E BATo2ZM LFEAS A= Foltt o] FAHL FAAES 54 S AASAY
L EE Z2A7E Ao] olug TEAEIAS olE3d HrES EHYYoR ENT WHOE ¥
& 7 HZEd HE& sbestth 23y nEA EZe Agu]go] niAdn AUAIL Bol £28HH
27] NAAERS} £3F 7]&o] FasithE gl Ur). '
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3.1 MBAE

2% dAEZE A3 Ao gt EAE AgAPEd, ot HE T FA A8 998
24E WAST P DA ¢ DY A=E THtsr] Ageln. Yol AsE Rae FEI
FAz u]% o 26412 o/t
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1000mg/kg, T8 500mg/kg, EF 4 200mg/kgo-2
Al &t

 AFoNA AHEE PustAE T4 n¥E S8 AEAM FU18 2¥EE FA HEAZ 28hA o)
o & 7714 1A AMES o8 FHE aUE ol &t FAld AWEY Gy BaEr] Y
o 54 3FEFE ol&3te] {14 12 29EAE 183 A7 Wtk ol E Yo 1y
G dE T8A422 IHAIA AHHES A AREY A AgTgoen AHES E83z 2 53
€ 9ol I Fgor AWMES ¥ES 2 P A&3E0 JHE FAse z2Ho] AW 2
F A (PolymenE FAgozN 2952 258 A4 g

3.2 889

pHE Fxol2FEE EASte XEZ KS F 21032 iy ew Agstgrt A8 507 2/FF4 B5meE
50m¢ ®lojA el H3tx T F FAFE o] &3 AYA ZFAHYE o) &I}I
P a3AZ n33td LHAEYY §E54E 24stax 942 2498 AR Y 9454 &
AR FAFLE ANAHL Ue HAAFFE H2537) 98t 95 HEo Y(ring) & F AP L
|24 stiede YAl 7] g b 3
e WA AEENE AHEEY
Spectrometry)& AM&3td B4 S A A

4. HEHHERH

2 A¥oMe PREASY LHEY 1P aHE BA37] 93l9 952 £249L Ao
2343 E E 134 E 29 AAFAH

% 1. &2 pH

Alg
casa 21 13
" (Pb) 5.2 127
T2(Cu) 48 12.3
£ F A (Toluene) 73 131
A &4(COD) 8.9 12.8
2 954 £24¥ ZH(mg/D)
A& .
caga ek 753}
@ (Pb) 354 3.59
T-2(Cu) 326 2.58
€ 5 A (Toluene) Hetd , Hesd
A& 4(COD) 367 169




AREe] F3kg oF &t st FE5L OH ¢ 28t B84 IHES 33t
2 3% H7le W FEE o|REL 2272 dFELRM IAsE EA ol SAsHA ol &3
E7F WolA &F°l JAY%(Yong, 1992). pH 4323 F 1o AAF upet Zo] 2 JEF9 pHE 4.
8~899 WHE BIou P 1AE n¥F3E F9dE 123~1312 TS ¢ 5 Utk olHF &
7he] 232 TTFE &894 2 AV & A2 gddy. EF AWEY Faghgo] o) A

AEe F8 el C-S-H(3CaO - 28i0; - 3H:0), C-A-H(3Ca0 - Al:Os3 - 6H20), Monosulfate(3Ca
O - ALO; * CaSOq - 12H,0), Ettringite((3CaO * AL:O3 - 3CaSOq - 32H20)0ll 9l8] e g Edo] F& ==
A#H=d C-S-HY A% F2 ZARUANMNYY FFo) ds) FF& 1Al o]Foixy, Al gAE=
o]t o] H%& Cr, Mn, Ti 5% &I, SOL & CrOd, AsO 53 ZestE H4Fo) o F8
& 1A FHHold(Yousuf et al, 1995).

2259 298 ¥EE AHEA ¥ 29 2o do F$ 2
PasAlZ2 1838 7ALoe 359mg/l2 ZAasgoen, a9 ASE SAAE 326mg/l, 1835 A&
258mg/12 £&559 T2t Z2EE FAF F AT EFA AfE F AR ZFAAH £&55X
ater, JETE 2FAZ BFodE CODY &&% =7 LEAE 36Tmg/l, 185 Als 169mg/1Z
COD %7l 288 ¢ 4 At 0ed 3559 FAae AUE H7lo @& A8 pH 72
A3 AAH, ANE S EC & LHEZY 2 1A XAFRAE Tol 93 Aoz dAddh
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1) PREAE o] 8¢ LAEY 1Y e LHYELY pHE F7HNA F559 £&294d 2 2971 o
& Aoz B/oPr)

2) AJME 9 £t o3 ANHE F8 F3EEQU C-S-H(3Ca0 - 2Si0; - 3H:0), C-A-H(3CaO -
AlOs - 6H20), Monosulfate(3Ca0 - AlOs - CaSO4 + 12H20),  Ettringite((3Ca0 - Al:O3 - 3CaSOy -
RH0)EL 298RS T3 =& X&o a7 Reg wddy ,

3) PstA| 9] 39 a8 (encapsulation)S LHEFY =& X™FstA 3t FHA (Polymen)E 4 E
2N 2F9EAY ££& dASIE A2 AdH :
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