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Characteristics of the TCE removal in FeO/Fe(II) System
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Abstract

The reaction between iron oxide and ferrous iron is known to be the adsorption of ferrous iron onto the oxide surfaces that
produces Fe(l1)-Fe(l11) (hydr)oxides and ferrous oxide oxidized to ferric ion which is the reducing agent of the target com-
pounds. In our investigations on DS/S using ferrous modified steel dag, the results did not follow the trends. FeO and Fe(ll),
the major component of steel dag, were used to investigate the degradation of TCE. Degradation did not take place for the first
and suddenly degraded after awhile. Degradation of TCE in this system was unexpected because Fe(I1)-Fe(lI1) (hydr)oxides
could not be produced in absence of ferric oxide. In this study, the characteristics of FeO/Fe(ll) system as a reducing agent
were observed through the degradation of TCE, measuring byproducts of TCE and the concentration of Fe(ll) and Fe(lIl).
Adsorption of ferrous ion on FeO was observed and the generation of byproducts of TCE showed the degradation of TCE by
reduction in the system is obvious. However it did not correspond with the typical reducing mechanisms. Future research on
this system needs to be continued to find out whether new species are generated or any unknown mineral oxides are produced
in the system that acted in the degradation of TCE.

Keywords : Fe(ll), FeO, TCE, Reduction

A% Xl

o] 39l S0 B A7 olv g FEeH 53] vMgd} 7k vkE WAUSS 271 Sy vk
== =3 Fe(ll)-Fe(lll) (hydr)oxidess AAste] 271do] FHEE AslgeaExn B4S A7 IE Ao wolEax|
Ak 18y 2R JEE AREYLE 0835 DS/S AFHHGoNA oS HAUZE Ayl e S-S WS
o AFEEe] 72 JET] SRR Feot Fe(ll)Rhs ©]83kd TCEY] HallagS Ags| £ A9 27] TCES] 3l
7} o]FofR|A] T} F43] s @S BYlom olfgt Al~EelA TCEY #3lle oA &3 AT FeOl
Fe(ll) Alz=gle 371do] EA181R] 27) W&ol 7122 Fe(ll)-Fe(lll) (hydr)oxidesS EAlsl= g w7 UZ o2 A9g
T 9ok mEpA 2 AqellMe TCEY Eallddd) el FAkEe] 357, 7FEd) S SRIgte =4 FeO/Fe(ll) Al
o] BAEAS FHols)] Bz} sgitt. A A3t 27FHo] FeOdl] FF e vleE HE AL 0 & £ £ oyt
7129 HAUZOZE Arslrlole 53 Fio| T ESiEES 53 o= I3k TCEY] Eall= 24le] SA7}
AN FeOlFe(ll) Al2=Hlo] M2 speciess FAJs=A], 32 FeOoll Fe(llyt §23F v vReE F o] o443 LEAA|
22 Fejo] A2 v S FAs=AE F O A At s

SAME0] : 1, Ak, ERlEE= g, 3

AE 4= = AAAR] AFREZA Fe(INZ RAZ
< a= AHE/Fell) Al2El(Kang, 2006, Hwang 5,
2001, 2005)Htt & F7|8A| w3llsS Zhett. AR &
v 3 AR B 29SS R ol
tet AME 815 Fgo = QlE) vk wWAYZ| &

A= Bl B3RS AlAEeN ARIES
] dl

@ A7} vk ofele AAelth AdsHle) 24 A
Eo} vf-g- fAFSRY ARIES] BIE] Iron oxide’} THg
=of = o] EAoltt. 8N de] Fe(ll)o] =314 2k}
o] nkeAde Ja) Uizl dpAzioltCui, 1996; White,
1996; Liger, 1999; Lee 5, 2002). ¥ A7 AdEsi/
Fe(ll) Alz=gle] kg wAUSS 74 3id 5 A&l
W EAjke 2kskde] 93ke doliy] $jsle] AAEE FeO/
Fe(ll) A12=5le] TCE #3f 47 ZAxno] Solids njgow

*SI2HHSH] ESZSH MAFE (E-mail : aurasdj@hanyang.ac.kr)
*SIANSH] ESZSH) M} (E-mail : thirdhand@hanyang.ac.kr)

NG - SIS E2SZESH BIANIIEA (E-mail : wonhochoi@hanyang.ac.kr)
NG| - WINAAL - S HS N E2ESHIF 2114 (E-mail : jooypark@hanyang.ac.kr)

$28% % 1BYE - 20084 1A

— 149 -



=
2 MEE &9 TCE B3 AE AvA F4535H4
TCE} EalEe AE )1l & < U FeOo] #EHE
WustiteZ HIgISIRE4 24S 2ol slon o9t
< Fel-xO2A Ptype] 4Hsleolrt. FeO7} 375
o] gel= 7Fdo] thi-Eelr FHde] TR 2
sitha & 4 Slvkh o]FA 7pdRte] EAjgar b
- el 2710 ezt s dojuA] St
Z

T 9)]\}1_.;‘ oEH ]
T A Bl 33 9] vhEA
-7 o

_,d
> H o
ol I 30 19 of
o rr 1> 1

>

1

Zre] 7=}
o] AAoZwt mfefsprlele o] AlxHlo] Zhal Qe 54
71E9] TCE g WIAUES el & o ofg 2o
ATt olelgt AdES Avsh] flste] FeO/Fe(ll) Al2=Hl
o o5k TCE &3l Al A== w38l s SR
A BAEAAS Flsta 3, FeO/Fe(ll) AlZ=HlolA 9]
Fe(ll), Fe(lll)®] =3t E4ste] Al2H] tollA dojut
= WAUES c&5staat st olgst &2 oAA Wt
oz kA wIAUS 9o TR WAUFY 73S Al
AR RIHAUFS] ofsiell o] ohket s s
B F JS Aoz v

B

2.4

i)

Tz o

21 48 M=

TCE(99.5%, Aldrich)y= methanol(99.9% HPLC grade,
Fisher Scientific)ol] 838A1A AFS3IHo™ TCE = &0
Z hexane(99.9% HPLC grade, Fisher Scientific)S A&
315t FeOFe(ll) AI2HES o685 Aolx= FeO(Hanawa
chemical pure)®} FeS0,(99.5%, Acros Organics)S -S3lA]

ERicisv=g

<dg] A3e] vkS-Z= boroslicate A Q2] 24mL &%
9] vids ARESFAAL, TCES 3E} Fe(ll) Akslol ofgh
S Haskelr] Yated via vRe] septumel] lead foil
tapee} teflon films F-2el3ict. ¥hg-Zxelle Fe(ll) T84
200 MM} TS 0.12] HIZ FU3}al gastight syringeS:
o83l TCES T3t A& 8rpme] =2 tumbler
oM ALHog wHkAZILh AEY Alole 3%7F 1500
rpme] SEE Y4 g AE] FeHES FHdte] 78
’go] TCESE HallFatE(epdgal, ogal, oeh)s =743}
3 AEE ol2 Fe(ll), Fe(ll)E A3 & pHE =
a3t

o2l

2.2.2 B2y
TCES] A ¥4 GC-ECD(GC-17A, Shimadzu, Japan)=
ol-&3ltt. oA g, ogal, olgke 7)AVE S 95
AEY golo] 59 F 10mLE 24mL viadl F3

5
off #lol7A<lA 200 rpm&=s 58T wHkgE &, gt

il

o &

- 150 -

7|APde] o] o] FAREE BAIRE Bt WIS 4
Aloll= AV 71APdo] o] o] Fozl Alge] thsie]
= Adol~/de] ZIAE gastight syringe2 #3l] GC-
FID (M600D, Younglin, Korea)& #4815t 71414 =
T Henry's laws #-8-3to] ALFslAtHGossett, 1987).
Irone Ferrozine method®l] ™2} UV-VIS Spectrometer
(Shimadzu UV mini, Japan)S ]85} J=g-axko] Fe(ll),
Fe(l11)S 22433151t} pHE OrioAke] 685 modelS- A8}
o] 23t AEZLS TCES 73t 3oz Qg &4
< #elE] Yall B3 TCEMRS: F4ste] Hlwslit.

N

3.2 1

3.1 FeO/Fe(ll) AlA&I0| 2|8t TCE &3 &M

B Ao FeO2] TCE Eaf mlAUES 5] 9
to] FeO9} ~8-Bake] Fe(ll)S ©]83F TCE s 23
AAEITE 28 1S FeO/200mM Fe(ll) Al=glol] 9
gt TCE s&=®slE vehd Aotk TCE 271 %= 025
mMolil gL BlE 018 3] 313t FeOlFe(ll) A2~
Hell oJgt TCE alle drkdl 3 38l A= A9
T2ZA GAAIRE o] % TR A a7t dojue A
oot dwix oz 7kdo] F=j4E nu[EelA] ghelo] o]
e At s Iske vMig 39 27pdo] vk
= HEA 2BlEe] B2 SATE oz dEA Atk
(Hofstetter, 2003; Jeon, 2003, 2005). 1 WAUZol] thgh
e olw] d] FEAeH 7Py o] Mg £
HollA Fe(ll)-Fe(lll) (hydroxidesS AAd5te] k158 2t
© oF wholEo A1 QIth(Erbs, 1999; Maitheepala,
2004). 13} FelFeO systemellA= o]2]dh dRkzQl 3
55 71 g e AoE dAEAT FeOo] A9 A
AF3F Fe(ll)-Fe(lll) (hydroxidesE AT 4 e I
< FFekar A oS Bk ople}, EEE WA AlElellA
FHE oleo] AAE S e FHEES AL A 7] W
Fo|t}, wgk UukAel Eaflo] kinetic testoll o] Haf A=
AIZE Bt ol Wk E Holx| eigkor FeOdl 27}
A ol2o] ¥Wo| &3 e HleE FHe Aol BHIAE

i

O

o

0.30
0.25@é§§§§®®
3
< 020 A FeO/200 mM Fe(ll)
S
® OFeO
£ 015
8 X Controls (only TCE)
8
o 0.10
(8]
-
0.05
A
0.00 : A4

(] 1 2 3 4 5 6 7 8
Time(days)
Fig. 1 Concentration of TCE in FeO/Fe(ll) system
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Fig. 2 Concentration of acetylene, ethylene, ethane of TCE
byproducts in FeO/Fe(ll) system
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