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Analysis of aqueous environment iron dissolution in different

conditions.
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Abstract

Permeable reactive barriers containing Zero-valent iron (ZVI) are used to purify ground-water
contaminants. One of the representative contaminant is trichloroethylene (TCE). ZVI can act as a
reducing agent of TCE. When ZVI is oxidized to Ferric iron, TCE reduced to Ethene, which is
non—harmful matter. As a ZVI becomes ferric iron, the reducing effect decreases and iron becomes
unavailable. So, constant reduction of TCE requires the regular supply of reducing agent. So, we
use Iron-reducing bacteria(IRB) to extend the TCE degrading ability. We perform three experiment
DI water, DI water with medium, and DI water with medium and IRB. By the experiment we try
to found the dissolve ability.
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G7FH(ZVDE AHget= T4 939 A (PRB, Permeable reactive barrier)s= TCE(Trichloroethylene)
o} e A frlEde] x§E A3teE Agsed AMEE 4 Avh 971X ZVI(Zero-valent
iron)7} Ferric iron®. & 4+3}¥ WA TCEZ ethenel ® #UA It} Ferric iron® 2 W3lE irond 3
A& Sl Ferrous iron®E tA] A& AAoF PRBO AHzle¢HE AFAZA 4 Advt. Ferric
irong Ferrous irono.2 3AA7]7] ¢34 H39] dhe 2] oHIRB, Iron-reducing bacteria)E& o] &3t
. o] Aol A= IRB7F Ferric irone #9A17]17] Y84 Ferric irong €35 3t concept
2 AF8E sjuggt. 43S =74(DI water, De-ionized water), DI-watere] #jX& X &3 g4 1
2|3 DI-waterdl wWj# 2 IRB7} E3tg &4 o] 37bA oz 3. 4d A3} Fe''o &3)7}
IRB7} 235 &, wiA 7} 23d &9 /7 £o2 & HE oE eyt

7|9 = : 9743, TCE, IRB, 2 43
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© WA ZHe AA, A" & TR AFEH o gt # Zol & TCE(Trichloroethylene) 7} <1
c =8 A AHA AEAHeR &3 4 Qvke o] dAutolA A LA A, TCES Ab&o]
A28 9H 1, AHE T TCE Aol g ol Folxth AR Astg FTORE
= odds A7 Ha gl A RE AF7A ALHEH L T}

T
A8k el TCE Aglell Wi A7 B2 stolA &3] dasar glvy #H o &dstA o] Fo
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Ae AT F 3ot E—’F”‘é 13- 3 2| (PRB, Permeable Reactive Barrier)E A}-83te] TCEE A A sk
WHjolth, o] PRBE S9EAS 31314 52 EAoR Ao APHoR Aot wfjdo] x3d
o 5 o 245 UH’é‘Oﬂ Ab&stEel mel PRB7F thFst a2 95 e 4 9tk o] 5 giEAQl A
o] 94714 (ZVI, Zero-valent iron)S PRB| w|d 2 Al&3l= ¢ O]ﬂr ZVIE= 7FAo] A#EsNA FE7}
< PRBO wid & Agst=d FElsta, =3 A 2 Al v AFA, A 540 Arke
A wjo] zb3-S w3 vl PRBE ZVI(Fe’)7} Ferric iron(Fe’ )i ’\P@rﬂ WA TCEZ Ethenel
2 A A ZVIZ}E Ferric iron®] W xﬂﬂ 2 @A Ak PRB We] ZVI o] g 5 of
A7) Wl AsE Ferric irongs #FHAAAA FHES AGA7= Flo] Fastth olH 3 o]f wid
PRBe| +H & AHA7IE AFE 3] vﬁo}‘:‘rﬂ H7hE 3 9tk Fe''o] #9el AbgEE wjsfA

% shvr d 39 9he gl o}(IRB, Iron Reducing Bacteria)o]th. IRBE Ferric irong HAAF&AZ o]
3o we}l Ferric irong Ferrous iron(Fe? )2 & 39 A 71t}

IRB7} Ferric irons oW A2 3dE& t=AE AGstA WAA ot & AFox4s 29
437} Ferric irond] &l T3 J&FS 712 Zolgk Bl IRB7F He| &3fol] o 9A ks 7
AeAE 58, 0 o8 71# 29dEe] 4 &8d oW JFE vA =7t ATl 25 WU
o] Ao A= F5F (DI water, De-ionized water), DI-waterol] A& ¥+ & 183 DI-water
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2.1 Batch Experiment

A3 =7 5(DI water, De-ionized water), DI-waterel ¥WjA S ¥3}3+ & 12 31 DI-waterol Hj
A 2 IRB7F £8d &9 5 A 7FA 2o & Yol 33 Ferric ironde Goetite (FeOOH)E
AL-g-3FA T Goetite 0.3gS 25ml vialol 3, DI-waterE head space’} A7|1A == Y DAt =z
37FA EH9Y Vialese dAZ A7rol] wet triplicate® E4 @tk ZF vial & incubating shakerol] A]
275C2 2702 WHAAFI T}

2.2 Analysis Method

Vial9] #& #43}7] $18] Ferrozine MethodE &3 Ho| X3yl &Ne HAMAAA He FEE
743t} Ferrozine Methodg EdlA< €449 Ferrous iron?] %9} Total iron(Ferric iron + Ferrous
iron) 55 FEA 4 ) Ferrozine MethodZ 22 A1 71 &2 UV-VIS spectrophotometer(HACH
2010; USA)Z F3EES A% s=2 &4dn o o UV 342 562 nm=Z %50 S48

t}. Ferric iron® %%+ Total iron % %94 Ferrous iron ¥ %5129 xjo]S AAlste] Ao

2.3 IRB Hi 2 &

DI-wateroll #j#] 2 IRB7} %39 &9 Ao s Ao AgHE ZE A7 FELS A
A28 AHFS Auto Clavedl A 121°TC, 15minolA e 2 1t 2705 HFAZATH 2 Ao A
A4 % IRBE Shewanella algae BrYZA] American Type Culture Collection(ATCC)oll A & =3
2ok wko TRBE tubedl ¥ EF5¢ tryptic soy brothet 7] 4ol& % 28T, 150 rpm, aerobic
condition® & °F 11417} H<eF Hj%ksle] =23t =29 IRB WolglE dRur 3 A, ferric
citrate mediume®] £°] 2+ 500ml Serum bottled]l T 3t} IRB 5% -2 anaerobic chemberol A 43}
HAAh o] F o5 FrIHoZ Adug e

IRB9 #H3dA 7§A4=(Colony Forming Unit, CFU)S =7A3}7] 9184 Profile-1 Reagent Kit2
A EZ ALE3te] ATP Bioluminescence AssayE ©]&3fo] 43tk ATP Bioluminescence
AssayE ©o]-g&3to] A& 4 /HAF(Relative Luminescence Unit, RLU)9| #< =A3 5 W34S
3l ©]& CFU g At&Eshdt
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Fig. 1. (a) DI water, De-ionized water), (b) DI-water + Media, (c) DI-water + Media + IRB
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olef o] A¥}(FigDES TFT
DI-waterel] W% 2 IRB7} ¥3%4

Ferrous iron® &%+ 3714

= Goetite AA) 7} Ferric iron© Z4F o] F0] 2] Ferrous iron A&

=2 > q

W 23E 89 (a), Dl-waterdl wWiAE &3 &9 (b), 2
| (¢), 37HA ZAEANAY H &3l Eel s rEfzolr)

A BFAA 2o #AGe] &HA B AR YERETL o]

S A9 EgA &7 "l Rer

°Ft =A vEhd 22 IRB7F

AaEch o A (e)7t Ad@e A3 ((b) vl§l Ferrous irond X7}

— 809 —



e
mlo
-
o
o
it
(e
Mo
at
N

, = Iron total ¥=¢} Ferrous irond &% ol A7to] Aol wi} AH &
o= 7:‘&% HolFa, e Ay ] wetx I o7t AAE RS FAT 5 Uk A
(@°l #NFste THTY S3lms A dgo] gle Aoz yeyt o SHF7F E &3 Ae
FEFE FA4 &7 el Aoz dddr A3 (b)ellA = Ferric iron «l Sell=rt F AR %o
o, o] WA 9 PO, S AEo] complexE AT mAGE] d &= Tt 7] o)
w9 Aoz Angn. 49 <c>, %, IRBet WAE £ FHF Fe3’91 TR MG Ee AR
Uels=d, o= IRB7F 28 §alA71ed 54 988 Jdd zo2 s IRB7F Ferric irong
A GE) 7} o @ i]’é‘ﬂi tﬂ%‘r/\]i’l T YN = e JteAS Fdsgh

D A3E, WAL 2BA$- “Shewanella algae BrYS o] &3 713" Zde] TCE Az £¥ A% 3=
ARk 7 g sk 3] = A8H A123.(2007)
2) /ﬂi}o, ‘Shewanella algae BrYoll 93] &5 AS o]&3 TCE 24 AAZE Ao &3 AF
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