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The effects of indigenous bacteria on geochemical behavior of As in As-contaminated
sediments (Hwachon mine and Mpyoungbong mine) after biostimulation with a variety of
carbon sources were investigated under anaerobic condition. In Hwachon sediment, As was
dramatically extracted from nonsterile sediment with time, reaching the highest concentration
of 500 upg/L. The As leaching was likely caused by microbial dissolution of Fe
oxides/oxyhydroxides with which As had been coprecipitated. However, in the case of
Myoungbong sediment supplied with glucose, dissolved As decreased with time likely due to
production of As sulfide(s) and subsequent precipitation, which resulted from bacterial
reduction of SO4”". The results implied that bacterial in-situ stabilization of As in subsurface
has a potential to be practically applied.
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AFZRE Ao Fito] AadE AE, F $YdBH AN ES 2 HHEAA YehtE
g o% HlAe] AR AY W L AFL 139 o ATAHRE Eaq dey gL
1A ety 2HHE RoZ dA Yk 4
1) &9 e ¥ ol(iron-reducing bacteria)oll 2@ EY/HAHE M F@Ldwre 23 HAg

E(Fe(llDOLY &31& #2359 (reductive dissolution) o]o) wat BAEE FaA=o 4w
Hl A7 €290 (Lovley et al., 1991; Lovley, 1993).

2) B39 dre Y ol(sulfate-reducing bacteria)ol]l oz FAE IFstio] sh As(V)7h 318ta o
Z g9 3 (Spliethoff et al., 1995).

3) As(V)E HF HAFEAZ AME, FAA7IY A3 o UxE g+ v289d g
o}(arsenate-reducing Dbacteria)ol 9& AH AsIIDE FLAT (0)3F AYure
(dissimilatory reduction); Newman et al., 1998). @712 #4244 (lactate), 2A+E (acetate)
T T4 5F AARATAHAZ 9 st viAEd dHIols F 17 Fo] EIYHYUY
(Oremland and Stolz, 2003).

4) A=A B4 BAYe] & vHlie EAHE AASHI YT A% 2L (detoxification) S F31Y
As(V)E As(IDZ B9AA7E &9 (Ji and Silver, 1995).

°of 79 FAHL P4 A HAZ 24% HAE Y EFR uole BELE
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ZANRAE AS vlae) AT ABo) WA dFS 2Ae
1

ok 25 mg/kgd] Hl4AE 29d AHE 39 A AFZY R o 340 mg/kge] HAZ ©
H < 3 F EHAHE U 29 EADYE g
Z o HAE W Bz dHoly A4S FX
A7le A8 dex 2o 3=t 22 e H3EF 01 M (NH).HPOs pH 5 &% -8&
S 1:29] vl &2 EFT F 0L uutEd o] F AFTH 5 mleg HFEEZ Yoo HAEL
Az & 7AFs 9 9 g2 A 4 AFE 300 mLoll ¥, WAER HESF F 150 pme =
waraty ok 1597 RESAIFHT o] W APEAL FZ FHT R 2 Y(acetate), FAF
(lactate), L= (glucose) 5 mME ALY %27] pHE BEF 7022 ZAFHC. v LAIS2A
HAHE-E&d EFAE autoclaves o] &3le s T 5Y XddA dFsty 2AE v usg
o A¥E N, B COr-Hy 87143 20N FP&dh I 7182 ANEE MFASA pH, F
H2FE, As(D %, Fe 35, 20]&(Cl, NO;, NOs, SOS)¥EE 2 AFstgich As(
E AR AFH T A o218 FLEHR(LC-SAX SPE, Supelco)E E3AIA B2 vlAi
3%+ hydride generating-AAS(HG-AAS; Perkin Elmer 5100), &°}l&2 ICZ #Z E43t).
JEE UV-vis spectrometer® 600 nm 304, Fe’'= ferrozine £4& A48 562 nm 3%
NN Zz A3

—orl-”

1

N

3 2% % E9

HHFT BHEA W ¥E 7% TG F71E =AM SE2E vk FF UEE
Fig. 1o YEhlt 2493 T3S B4ades 3382 nAes 3¢, 2492 4¢, 2=
Fe 6d FHH 27 HA7 EEHNeH o WAES HFSHA ¥ HAA R v s
2 24554 F vld §&FS 23EY AF 61l w/l, £E99 35 358 ng/L7t 4%
25 PSS HFAA &2 WBAR(ZAF 213 ng/L; 57 90 ng/L)ol w3 oF 2~4u)
BE ¥ &53FE JeEhidY 552 49 23, 348 W vie dRE Z2A3E ZA4g
E el EAgn JReez, #Fg vk 852 AN AN FAgES] vAESH &4
A &3 o3l v RE RAer FHET

Fig. 1. Concentrations of total As
extracted from Hwachon sediment

under anaerobic condition. ace:

acetate, lac: lactate, glu: glucose;

s! sterile, ns! nonsterile.

Time (days) ()
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ol ZAIe ©iYo= Z}%E} F Ax F7IEA] FYHNE A5 vAZd 93
714 HHEEFH g2 1*7} 422 § J&E Jehde oA, 54 #7122 va2 §
Nl o8 AGel el B2 B BHS FHAA $7182L AW A, wie 3
7}-"“—% 7bsdel ASS dnEyg. ¥4 §E5d M ZA FH(AsID 2 As(V)E ZAHE 2
3, FArE EE%—Q As(IDe Hl&e] A UEY 543 o5 %
of gaFo] & 2AEY AfE £FE HAY UFE

N
W
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Fig. 2 Concentrations of total As extracted from Myoungbong sediment under anaerobic
condition. DIW: deionized water, ace: acetate, lac: lactate, glu: glucose; s: sterile, ns:
nonsterile.

A B M v A Z FERAAAE AY Az 29 F FHE F' Tl I
Hog Zrtstgon ol EZ degolrt Fe(lDs #4942 éﬂh_ Aoz HAddr. 3834
HAE YoM diFEe viat A3 AFIARLR) TE IFFLEMULT%) S AL
e o B2 Fe(lDd &dA4 &3e Hl2 o5k E 7P‘1 2 F Joy, 8% 5134501]1\1
a3 4L YehuA @i @3 gole ®A Az, Azte] ZFHgd wek SO 4 &

oF mFol &9 FoN HA2E AAT F8 UAL HH oo & SO &

X d o

Arde Ro=
9l Aoz FFAY §9 F SOLE nAR o #HA F urgyol FH S¥E -hg-og
vl A2} AR 3

3 AAES JAHee Aoz R1¥ vl vt (Newman et al, 1997a; 1997b).

2 PBEFAe HAEL Yoz EF dHaole 5= FU/HAN AF A
= AL u AR F5o o8 HAE W AP E EAGE
BV\«] |£&Fo] A F

Ao SR £AY Hired AEAL Y WE, FRPN HYE
o) A mMAZHY VYL B 3 wavh FAEBL FAsH ARToEHA v oBE
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7 UE Rols AHE BT olAF AolHe FABHA L FBHH - AFHRE Ao
AL 442 @77 Baso

DU FERVIN et ABE Fo, w22 298 4% H48 Fr gz £
St =3 ngze da uag AAANA LAFAPOZA 1 o|FEE ARHE &9 7
ol A5He ¢ 4+ AU o) A, AT FAAL FAFSEA 4B TEEE BN
Ae Aol £HAA Aoz veped oHE wade FLAANEL 7 LPgRAUL AR
Aot - W ABeE 2AF ARk @ Roltt
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