FEBFEL o8& 671 259 AAY & wEHAA

E% 2 Askes 2o AERFNN A4 Foe] 2 21 2L FAT FEY As-pwge
el AAES PAs] BN BARF A4S BANES FAsHE BAAR o
g SRR oleid As-BY WEI)AE Fe, Cr, U, As 53 2L 4589 24594
59 EFTATA-T BSHAER - LHVLRA 5), o154, 2 FHE(Toxicity)dl 2
A AR FIE BT 0]F Cr& AEBAIA F2 G Cr(VDo] SHAE AR e o]
W, Cr(VDE 847 2 golensz 4] sEe] CriDel Hs) AEBFH 2e
FA4T 2o SAE SAS ZET A Cr(VDE ARH o]FAo] 2, T & s
o2 EAo] 73 dUEAE BRuHI i vhde| CrdlDS 540 Hulzez o 84

[e)

o 2x olFAo]l AL gtk 4#A Urti(Nriagu and Nieboer, 1988). E¥3} 2| Zo|A Cre
A o} BAA Y SRR we} AEsdAdErE ARH e AstARe AU (Bartlett
and James, 1979; Fendorf and Zasoski, 1991; Kim and Moon, 1998)¢}, A2+ 715
(Wittbrodt and Palmer, 1996)3 Fe(Il) 3355 Blowes et al, 1997, Eary and Rai, 1989)°]
L IRTAR = A=

wA B AFeMe dxF FAFEL FIMG ZEE oS 249 Cr(VD £943%
WA E BT AT(kinetic study)E F3 ¥ BYLEE D FES P2 3
At ¥hE F JEEC Ui FE F 3 n@E T T2 2 ZdAAY A ¥
5t X HAAE i JEE HE3M, o] 2HES EUR FeE 2 FFA g% Cr(VDY

gk ag e AA{ R olsfstaat gt

WY AERE HEYY FEIRFEA FINR ABEALEEA S3E Few
gom Wards Aol A @elEles EF A28 AMgsignh 2E
T 53-250m YEE At FTHFHAT AR 2V BAE HHEI
(ICP-AES, XRF), X-4 3824, 9AR3324, AR8r 4L S48t

9874 (kinetics) A& {3 WX 324 ¥ (batch reactor experiment)< 25C A=2elA 4
Astgor, Bggde UG EAYU FAHES FRY S5 HAT F YA 23
At £&2443DO)L o 808-88 ppm AER FAHYeH, $44 o TIFdezE
1000ppm KoCrsOr EFZEAS SppmoZ 34 dte] A1 83t S#FHs2dL 0.0IM NaxS0q9]
gdoz FASHY 27] pHE #AF F YEF WAVE o8] FFoE Azt
+0.10 pH o2 =AHAoH, AFE dA Algte] A3 & wivir) 209 AA] - Ao oF

Fool: AF, T8, A, 4, 35
1) QAdstn 2} A 2 3} 8} 7} (femini@yonsim.yonsei.ac.kr)
2) TA7INFAL
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20ml A=A AAzle] A FoAS 045um BE]Z A A F=v]skdch Cr(VD) 2 FedD)e A&
gE wgo o FEAE Haser] 9lsel Au:; A5 % 308 oluel WAagon BA
A American Public Health Association, 1999). Cr ¥ Fed] & #H#2 JAETFEZIE ©
&3te] EAEHAOH, FR APT A, AAS% ol &8t K, Mg F%=7t F7tE 45
At pH, %, A3 @4 A (0RP), DO e #$ZdM Alg2 HE /\1 Zhztel AS5How
FH dojith &R AFS 93 wegA/mbe B 27 A4S oFstd ohgy Zoh
Experimental Set 1. Pyrite, 0.0IM Na:SOs pH=4, A/V=164
Experimental Set 2: Biotite, 0.0IM Na:SOs, pH=4, A/V=213
Experimental Set 3. Biotite, 0.0IM Na:SQOs, pH=3, A/V=2.13
Exprimental Set1# 29| z}o]H-& Cr(VDe AAE $13 2d2A MZ 2 FES AL
T Mold, FHAR Z&EY Cr(VD AATH F HeEEE A vlus] & 4 Arh Set 39
34t pH 2107 3224, 7let 27102 Set 29 T3tk

—

3. 4% 4 &9

Feolgo] o@ Cr(VDel #9e 2 pHAlM #g &8 chBruce and Hug, 1997;
Seaman et al, 1999). #EX ¥ = Fe’'oll 93 Cr(VDe] 3¢ FA] ¥e pHellA #&9
S=s gRele] SR Crol U] F/MAT. WA B ATE A% pH 34 0L
shekel Wgo] gws] AT £ e 2elw, Cr(VDo] CrlD oz s A ol AA
BEEERA A9 AFE Fig 1o Jehiich

—

ot
oo L
Ap o]o

i)
fr

0.01M Na,SO0,

——o—— Biotite (pH 4, AV=2.13)
——e—— Biotite (pH 3, AV=2.13)
—&—— Pyrite (pH 4, A/V=1.64)

Cr(Vi) (ppm)

—-~T—HI———F T L
0 100 200 300 400 500
Hours

%< 5 ppmel 90% °l4d

AAERS. FEH APl

Fig. 1. Changes in Chromium concentrations in solution versus time as A Cr(VI) Z7]% %9 90%°]4+
the experimental conditions. A/V means a surface area to solution volume -

o] AAHEH Al AT 4

|

7He
ratio. The dashed line indicates the initial chromate concentration.
A2Y e, 82 Y0

A& pH7E 3 2ZAYPAE oF 400A17ko] Aol 90% ol AAES & F U

A Set 5 Cr(VDQ AAZ B3 ¥ Z(set 1, set 3ol thdte], w74 4 AlZbel] W&
Cr# Fe9 % W3 E Fig. 29 Fig. 3o EAEAT CrdDe F=v &7 F7tete A@S
Bo|tprb dAAIzte] AV A 2 nAFEch ey, set 39 FXE AFA CrdiD4
FE7 271 Cr(VD9 =5 Uppm o) o2 IAEE Ade 28, set 19 24 dHlA
£ 2ppm "IRFe] FE FFEAM HHY] ol21 S-S B 4 JHFig. 2a and Fig. 3a). set 19
A%, &4 Y Cr(VDo] CriDe.2 398 F (Cr, Fe)(OH)zo% 22 HAAES AAsIH7] d
o2 #Mdri(Eary and Rai, 1989). #H-&-&9 ol Cr(VD)e] ol le 4%, € FeD2
Cr(VDel #dol) Au)57) g &4 Y Fet ¥ 3712 EA3ArhFig. 3b). 2eu, 23
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PYRITE

pH=4
. T G| =164 (men) !
~——a— Cr(ill} | 0.01M Na,S0,

—e— i BIOTIE
8= Crlll) | aps =213 (man)

0.01M Na,SO,

——e— Fell) s,'?:';E
—®—Fell) | Ay =213 (o)
0.01M Na,SO,

£

o
—s—Fe() | FYRTE g
——*—Fell) | Apv =164 @) R

0.01M Na, S0,

o - 0% s T T T T :
o 25 50 75 100 125 150 175 0 100 200 300 400
Hours Hours

Fig. 2. Changes in (a) Chromium and (b) iron Fig. 3. Changes in (a) Chromium and (b) iron

concentrations in solution versus time for a pyrite concentrations in solution versus time for a biotite
experiment at a pH of 40. The A/V means a experiment at a pH of 3.0. The A/V means a
surface area to solution volume ratio. The dashed surface area to solution volume ratio. The dashed
line indicates the initial chromate concentration. line indicates the initial chromate concentration.

Mol d¥AS o] Cr(VDo]l &3] AAHA =HHE 84 oA Fe(l)d w=71 543
7VstEA giEE 27F del2 EXsAtHFig. 2b). ©1&% 67} He AA R Fe(lDY F
< FAEA g Z R 718 Fe(l)o] Cr(VDY] FHJAAZ 7|9 SE AAS) Fr
Fe(IDe] <13 Cr(VD9 CrlIDe.2 F95H s ¥82 oS3 2.

3Fe” (mineral or sotiom + HCrOs + 6H' = 3Fe® (mineral or solution + CrOH> + 3Hz0

(at pyrite-solution interface and in solution under oxygen-free condition)

5 j & Axd o FFM Furge F84

- . Fe(ID? F2ol2g Aisd, FE28W R &

. /& AM Cr(vDe #9ug(CrilDe )L Fiole

S ’$ % & 203 $899 Fe(Do] Fe(lDE 43td
SR L ¢ o 9 Al Fe(Del 3 Cr(VDeo] #41d

g 1 ¢ * Cr(VD 1 moles] CrIDe2 #9457 A8 e

224 ST @ Fe(lD& 3 moleolth. 484 Feol o3

8 1,% A% Cr(VDel #4& %84 Fed Ha® 43

ROl Cr(VDel £48 % Atolel [3Fe(D : 1Cr(v1)]°1
1% g sstgEd A BYAS F Yo =

0 T T T 7] pH 35-11 F3tellA &4 Ul pH7F F7hs8te

" ReduedCrivi) ppm) = A2E ¥eA QirhEBary and Rai 1988). & 47

o FRA/HLRE ol8F BAYYAA ol
SegEd B4 498n 27 wed, 1 o
$E BAA AW A et D, $8 U 2743

Fig. 4. Amounts of decreased aqueous Fe(ll) and
Reduced Cr(VI) show a nonstoichiometeric relationship
for biotite experiments at a pH of 3.0.

o Za® ¥ H5¥ 4 UAE FellDS F=7t
Ippm H#Ho 2 A o Qdom ol fod oo EArIHGE —’T—ﬂ‘li}%ﬁ SHE

g AEos AT, S22 APAAS Aot 3, DAL I Ayel
A % A G A CANA W) AR HeGEA 22E A AT
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etttk #9949 Cr(VDY FXxd disted 84 FeD #ad 4& =A% Z3E Fig.
4ol Jep At 784 Fe(Dol 23 Cr(VDel & #84 Fe(IDS #Z4d 43 Cr(VD
o] gYE & Abelel [3Fel) : ICr(VD] HIE 7hA o} ahx|gk AA] Hgre| APdxs o
I'1 24 1 moled] Cr(VDE #YAI71E=dH Fe(Do] AA 28HASS YEHHLE ol& 3
=& Fe(Del 9@ Cr(VDY & B oldy &2 72U Fe(IDo]l &4 Fe(lll) o] &
£ Fe(l) o]&o2 #AAJe= Bdd 235 Y9-8 (heterogeneous oxidation -reduction)®]
wAlEl v 9lee A o7 AANE T (Peterson et al, 1997; Brigatti et al, 2000).
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