VRO EYUFUY A ST EY
20041 0¥ 9~108 M F [ o @

0|Lroa° 0|..~Ur L_|'9_0=| EOF IP“Y.[

(Immobilization of Pb-contaminated Soils using Phosphate)
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B oo Ale® Alg: dFBdAe] 2§ 00 Clay AAA(3.54 mmol as Pbkg Soil)EF}
) 7FG A DT LS oRleld AFHE L@EA] ¥ EoKeldt AdE)el PbCl, (Shinyo
Chemical Co. assay 98%) 17 mmol as Pb/kg® 2FAA ARgslglon, Q4o FEdeas AHAA
S waisbe] Argl-2 m] 89l DAP(Diammonium phosphate, 4mmol as P/kg B]E)E A}&3te] AHE &

Z2& 743 §8L Sequencial Extraction(Tessier et al., 1979), Aqua regia(La. et al, 2000), 0.IN-
HCl $3%(E%eyd FAAE), TCLP (EPA Method)y5ol wet H7istglen, BE A&+ 2,000 rpm
o|A 2087F HAl ®elsle] AH5E Cellulose Nitrate Membrane Filter(Whatman, 0.2gm)°ll filtering
slo] AAs(Varian, AA-250)24] 2245 EE 28

3. A% ¢ 2
DAP

EQlg0) mi2 He] 18 g B

16

G A1uad r2gla (a;
e ¢.1hew Gl )

1= rc.e 38 o

T ol ®

80 T oo regla

-ull

di

Im mobillization percenti
Im m obillization percer

3 !
[ !—v T T .
16 12 €4 123 1€ 1z &4 122

Phosphate Dosage (mmolikg) Phosphate Dosage (mmalfka)
a8 1. goz QYE E20 DAP £{ol ot ny¥stg s Ert
(a) Natural Soil (17 mmo! as Pb/Kg), (b) AT £ (354 mmol as Pb/kg)

3] 2383 AxE el Zlolth. DAPE 16 mmol as P/kgellAl 128 mmol as P/kg7bA] F<sted
A3} A7l & Aqua Regia, 0.IN-HCI, TCLP (EPA Method) = Z&3to] pA3ES st} kA
E(17mmol as Pb/kg)el Aqua Regia, 0.IN-HCl, TCLPE o]§-3te] nA43-82 H/1t 23 Q9L
128 mmol as Pkgg Fo] 3ol 7S 77k 28% (4.59mmolkg), 65%(10.67 mmol as Pb/kg),
99%(16.24 mmol as Pb/kg)2 ABtEgo] 7 & A2 vebdoh AAA Eokel %+ Aqua
regia, 0.IN-HCI, TCLPZ o]-&3to] 743 A3e ¢4 27 AFY F=ol & AL A5t
A vhepdon, Zhzte] 8-S 69%(2.44 mmol as Pb/kg), 93%(3.29 mmol as Pb/kg), 99%(3.51 mmol
as Pb/kg)Ql A= vepdct

28 12 ek Eo DAP(Diammonium phosphate, 4mmol as P/kg ¥l 8)FoizkE WstA|A 143}
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Phosphate Dosage (mmoal/kg) Phosphate Dosage (mmol/kg)
O™ 2. DAPO st He EAe] 1AESL & Sequential extraction
{a) Natural Soil (17 mmol as Pb/Kg), (b) AtZ47& EQF (354 mmol as Pb/kg)

I 2= HeR _?.°3 Clay AMPAZI} 2ped Eo ‘*01 2¢% 7123 DAPE F3le Af 9
TEYsE vebd 3otk Il RS AS A4 % ZI DAPE FilEe] FiEsE
Exchangeable 3] €l 2] ‘7}«] £-Z0] 7243l o, Reduc1ble (Fe and Mn)el] A& Fo] &&sko] &7}
3l Z1e 2 viepytcl Organic materialol] @ﬂﬂ o] E&o] HalHoew Agk Zrlslte Ae® JE

wrow, Residual Residue 3e| do] FFo] Fishs AR depgoh APAA Eoke] 7% Organic
Materialol| A= el Fo] S50 7‘-},1_‘3]-‘—:— o2 Vet on Reducible (Fe and Mn)ol| Z
T3 Fo] $EF%e Friste AR el

E 1. DAP S0 mHE Hel H&EE0 2t BAE 55

T

olEofa Total Target form (mmol as Pb/Kg)
mmol aS. P/kg Exchangeable Carbonate Reducible Organic Material Residual Residue
SIEQS 17.53 3.58 5.54 3.83 0.70 3.87
16 13.50 273 1.67 4.78 0.81 3.50
AAE 32 12.68 1.52 1.62 5.39 1.02 3.13
64 10.75 0.77 1.22 529 1.60 1.86
128 2.90 0.27 0.76 1.52 0.23 0.12
e 5.99 0.51 1.19 1.09 0.01 3.18
16 3.59 0.11 0.32 0.83 0.21 2.07
AREE 32 2.71 0.04 0.227 0.59 0.14 1.70
64 2.08 0.06 0.508 0.45 0.09 1.01
128 0.74 0.06 0.408 0.19 0.006 0.12

E 194 el vlekzto] DAP F4isfe] F71eE 2zt dA oA FEE = Fo #o] FAdte A
4 o 4 glon, DAPEFo] Z71842 hydroxypyromorphite®} 72 £-8-A2] minerale] £7}3lo] 4%
£ el wo] Zashe Aoz Aadd.
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(a) Natural Soil (17 mmol as Pb/Kg), (b) AFHAZH EQF (3.54mmol as Pb/kg)
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A B9l ALAAL Eokol DAPSolol 203t 54 A Sl vl
= ojgre upehdl Zolth. A3t A¥ 43 3, Aqua Regia, 0.IN-HCI, TCLPo| 9js] mA4#i4S
H37}gk Az, pH 694 A3 F&o] 47t 62% (10mmol as Pb/Kg), 97% (15.92mmol as Pb/kg),
99% (16.25 mmol as Pb/kg)E vhehdel Hoz o€ AbAa moko] uAS AFE ¢ F Aqua
Regia, 0.IN-HCI, TCLP (EPA Method)Z &3] mAsES %71gt 27, pH 6014 A4S} T80
Z+7b 76% (2.69mmol as Pb/Kg), 84% (2.98mmol as Pb/kg), 99% (3.51 mmol as Pb/kg)E vtebgtrt.
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O 4. pH 371 oz QYEE EQo| 1Fst O|xl= Hg
(a) Natural Soil (17 mmol as Pb/Kg), (b) AtAZ £ (354 mmol as Pb/kg)

2% 49k E 2014 ek wlelgde] AtdEofelAlE pH7E ¥olal4S Exchangeable el o) %
o] Ztasle 7o g Jelhtony, Reducibled}t Organic Material 2} Adtel do] FZo] Frlste AR
epdrl, Carbonatest Z3d ¢ FEH2 ot Aoz vtk AHAR Eddde 2T WA
pHollA} Exchangeable e 9] FZo] ®l$ 2k 7oz vjelikon, Reducible(Fe and Mn)oll 23
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X 2. pH #Htol M2 "o H{FE9 Z} HAYE sk

Target form (mmol as Pb/Kg) .
pH Total
‘ Exchangeable Carbonate Reducible Organic Material Residual Residue

3 4.99 132 0 1.16 244 0.08

4 4.52 0.84 0 1.24 241 0.03

5 4.12 0.55 0 1.32 2.25 0.002
XAE B

6 3.62 0.11 0 1.36 2.12 0.03

7 3.47 0.06 0 1.37 1.93 0.08

8 3.39 0.05 -0 1.32 1.99 0.03

3 2.16 0.029 S 0173 0562 0.915 0.479

4 1.93 0.022 0.050. - 0.593 1.074 0.188

5 211 0.023 0.047 0.491 0.728 0.822
ARAE

6 1.87 0.023 0.04 0.502 0.734 0.612

7 1.53 0.018 0 0.698 0.787 0.029

8 1.46 0.012 0 0.415 0.823 0.214

22 7 PN 22HE o] o] 2Foz Pashs AL & & Y
+2 w43 1ol ¥& Aoz vepg
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1) DAP Fsizo] F7184E pH/F %old4E LdEofe] 3As whgo] Frlste] 449
hydroxypyromorphiteZ A3l 1, 143}t 8% F718te 90%o]A-& eluiiglch

2) A45% AT} DAP F9iofo] Z/184E ApdAteolA 47 &= Exchangeable 3eje] g
TEEF o] a3l e, A3} AR T AR Jehyth

4) Ad%3% Z3 DAP F3iofo] $718F Carbonateo] ZAE o] RExFo] Fhadtgon, A9
22597 4 Aoz Jepdrh &, Carbonateo] A¢E & atdst 44 Agsted s}, w43
e $ASH7E s Als"oh

3) 945% Z 3} DAP F3i%o] F7FsAY pH7L WHslod X Reducibleo] Z3E do] 2¥ &3 %
el Wstgo] YAY £5%0] Zvsle ALE Jehgtovt, TCLPo| &g 143} Hrlde w43t
Ago] 95% oo 2 yebdr). &, Reducibles] Z= ¢ Feul Mnol| 73lAl ZAgt=le] apaditelol
A A @R o, qatds) ZAgtsle] kA3, 1A sle $Aer drlka Alsd
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