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To evaluate the potential capacity of mine wastes in the production of heavy metal containing acid
water, samples from depths of 0, 30 and 60cm were collected and analyzed. The waste from surface
showed the lowest pH which indicates the oxidation of wastes and the capacity of contamination of
the area around the waste file. And the lower pH values of leachate of the wastes through the
leaching tests with pH controlled water(3, 4, 5) may indicate that minerals producing the acidity still
exist. Reduction of sulfur contents in wastes after the leaching test well fit to the increased contents
of iron oxide.
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1.4 2

Flell= 9000970 e] F<FAT 3800172 Hubg4t 21,2009 709 BlF<53A-e EE F 2,500
ANae] 23 AL FAEC] Yon, o FollA oF 80%7t FF = dAE FACEM HAT B
ZEQA o] AR EA dot Fi AUAE 3L T ook olF FAX e FHAY FAZToE
Aste] wiEE FAH B, B0, FHFE, FAaHE Fo] T4 FH adlE HAFH gl A
F E5u Al s st gAs] BAERY A £AY BHeEE ASH R deslz
AckA A, 2002). S ARFL ANATZ AN viste] A HAEFALS {2 Holu,
7] s AR AdEH Adhe AN FeHeE doe B v IS0 A HES 4o
+ F8F de] =Holgirh A dA AFA G EFFAL vIFE B ol Bt o] Foi3
gel= AW vk A2 AlAdwhE AAste] $9FelH, A4S o83 AbkEAt HAE &
Aoyt BvlellM Asle HE4 Azle AT defoloh

£ A7 A EEIA 2 o)l A vlAe TS detsta, ol FAE H&AoH A
Aoz AT F de BAE ZATA A N E=v 45 A Ak st
of Asny, At Mo g Ay, FEFHL 4L F3] AN ¥ B
7FeAds 2984 BAARE dSste] FF FAIE 7 BH S AAse V1ed AN
gt 712 kg E sHdsaat s
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2. Y7129 N2 Y

@4 BEA7IeRE A 293AIes 8] 2 AER vE F ok olF 7€ el
= " LA uFo] e ibgRs|ge] dA P wel o14H T glod, FF A A whet
FHolel Fo] {24 o] ek IR HrIEo] AUHHDE o LFI;AIA IS o] ARME o]4¥
T Aote Aol Hel714, 1999).

1) LEFL BiY|e

293 WA 7E F Al F2 AHEHT e 71ES 2EA] WA(HDPEYE o843 widrlest
23 E o] 8% HEV|E 5ol stk o] F /A 7]&d BF RES AA o8-S T FT ik

BEE 4, -3, AN 533 P F8% 8QeE $L FoE SR 49 4R
(FLEAANL @ 30x30(cm))e} EE(SF 30cm)S ok 2, 2000). AlA(Vegetation)= A5 ]9
ZF3 heterotrophic soil bacteria®] &F o2 w4 W CO7} F718HA so] T. ferrooxidans®} 722
bacteria7} A7) JRA =z, FoAe ulgdl o A, Eel ¥ AFE WAIF¥rHLedin and
Pederson, 1996). o] ¥lel|l= Abad Addsle WO R dry covery AHE3IAY, & &ol FAAIEE
A= 71s(HAR, 1996), Active leaching, Inhibition of leaching bacteria, Support of certain
microbes 52| 7]%(Ledin and Pederson, 1996)0] A}&-% 3 gt}

2) 22| U Hot 7|&

Lime, fly ash, blast furnace slag, portland cement, silicates Z-& E3& A7}ste] pHE oA FF
&9 L= E ZARAIE 7IEE dE3EE 718U $E FL2 /IEERE AR E YrK(Ledin and
Pederson, 1996). FlellAs AHA g o]4g FIPHE A, 1999) € M3t o4 4 A
A1, 1998)7}F 3= e}

3. 4y P

ATE Sl 2003 69 HFUE HAT A AHEF AL AR A HMARE A
Astsich. AEE BoAAY ALk AE 30om, 60em AGANA 22 ARHeh AADY A v}
o] & Bt FolA A22Z AZ A Z4 AAHAAM AHE Z Ax" AL 10mesh 0|32
A3t} A7 10g7 =o]&4 25mlE 1A]7KZF 10emB % 1003)A = EeHA7]1 1037 W&
¥ pHE SRk Ed AR ARE olfstel £24Y 3} $E uzalsch $3UY A
& WAL analytical grade AL Yol 2ol Hekk Arhsjod pHE 30, 40, 5022 Fxlak
o} 434 WhsE A8 ofo] 1:109] Bl&E EZBIG LA, 2447 Ft Aol ke
ot £59 999 FF4 P2 /2L FAHEEY] ICP-AESE o83t 4 sisich
$34% 4, %9 A4S 100mesh olshz TSl SEIALATY AL XRFS
EA(elemental analyzer), defdlstn F57]7199 XRDE BA3igch w3k ontHiog Axbste] ub
At&dv 47}, SEM/EDSE #X42 ZAH3E a3t
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4. Y 24

1) &Y HAMO pH Y%}

FolA Al AR AHAT FAAE ol4ste pHE AT 2, FHAARY] F oA AH
g w49 pHY 73 GA ZAEAE =3 AT 60cmellA] HHI Ml 7B 2 pHYLE FAS
sich. Table 1614 BojxlZo] Aol WAH sjide] Bt Mool =3 AN Ashtee o
oA F9 EY U $4& 29712 ke AE & 4 Aok S¥E veluA pit Felxlne
ot St vl e A8E el FUTW webAl s1el el AEVE xETA 43
7+ A9 St ol

Table 1. E0IEXIZH #HM2 MEE pH

Surface(Ocm) Under 30cm(-30cm) Under 60cm(-60cm)
pH 3.22 6.61 6.82

2) 8249 24

el e 22 WAE o] A FlAE FBE 2alely] Aste] $20Pe YAk
A FolA A7t A M3t AdF ARRI(pH 3.0, 4.0, 5.0)28] &4& o] &3t LEAHYY A, Wb
492 pH7l Dozl = A& ¥ 4 AUcKTable 2). o] ¥h-&-do AAng F7IAA 4 sl 4
o] FEe EAE udcHe]H T 9, 2003). s £ LG EA] ox Hx L& 1}
2EAE 4] sl £E3AE AHE o 3] ICP-AESE ©|-4-3fe] F<&0]2<l Fe, Al
Mn % Cu, Zn, Cd, Pb, As¥} 2 54 FF& A¥9 & B4 Fol otk

Table 2. H4 SEAIE0 THE pHe 3}

pH 3.0 + m|A{(24h) pH 4.0 + TjA{(24h) pH 5.0 + mjA{(24h)
25 2&EF S5 255 SEH 5%
pH 3.0 2.98 4.0 352 5.0 3.58

3) XRF % EA 2M 245

424 A AT £3AY F M 4E 2 249 H3E 2ARP] 913k EASH XRF #4<&
AAsE. EA £423 $2A48 Al MW 3KS) Rl 046%3rt 45 Foll 0.23~027%2
golzitiTable 3). oj& AMdwle W-Ea13lS o AW FA R0l b £2€ + UFE YepiES
O AE9 24uEt A " o= & 9§ 3 s pHrl ol AL FAES §2
A AYE & 4 A2, XRFEA ZFelA Fe,059 Fego] 3.173% £ vl Mol 34 =

.

£ WA o] Ex3te] ALES WA T A2 Azt Table 4).

Table 3. HtS&M2| pHO| HMstof WE HAW EA EHEIHEA: %)

34 pH 3.0 + 34{(24h) | pH 4.0 + 54(24h) | pH 5.0 + F4(24h)
423 =¥ £2F £2¥

N 0.32+0.01 0.35£0.00 0.36+0.01 0.38+0.00

C 10.47+0.01 10.73+0.02 10.82:0.02 10.68+0.01

H 0.73+0.01 0.68+0.01 0.69£0.00 0.66:0.01

S 0.4630.01 0.23+0.02 0.24£0.01 0.27+0.04

0 3.79+0.08 3.36+0.02 3.34:0.02 3.03£0.03
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Table 4. FIA] XRF SAIZTHES: %)

SiOz A1203 FCzO3 MnO Ca0O MgO Kzo Na,O P20s Tio: L.OI
bz | 45734 | 25426 | 3.173 - 0.142 0.487 5.768 0.151 0.131 0.939 7.301

4) YHARA0IA U SEM/EDS, XRD 24 A%

S248 A M L3247 F HMNe FE o 249 WHIE AR Hs uEeA ¥
SEM/EDS, XRD ¥4-& AlAatict. wALER 33 SEM/EDS ¥4 e 454 Ag9 455 AR
B5olA ¥ FETY 23S BAF o HAE AolE LAY 5 Wk

XRD ¥4 AT tha AolE Helx ok %@Q?{i:—; AR A4 AgedAe 23 AR,
A 349 FEo] o A veivda sk }Zl b, Wh3-8-19] pHell W& Aol WHE 4 ¢ldch
BEE ABRAdA Jehle FEZ= A “Ji-ri o2 $ASA Jebts, Armalcolite
(FeMgTis010), Gibbsite(Al(OH)3), Melanterlte(FeSO4 (H,0)7), Anglesite(PbSO4)9} 22 23} Aks}s}Eo]
ZAsleict. =3, A2k Pyrite(FeS;), Marcasite(FeS;), Pyrrhotite(FeS)9} 7+ 4 34l 3-Eo) &8}
At

58 8

= XTI

gohe A2 glol WAsle} g A FEel FeA L e Basiest A Y egdes
#7152 ook 2RI B 4 UFl AN AT eet W o) 4xE %
A 4 qles, Asel Sda) Aze Bho] R2HWA A% 29U F4% 4 ok o4
ST LB WY S TP 5 FF 2DPA dAE AsEd 2T 12ARE ol
$9 & g Aol
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