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Abstract

The degradation characteristics of TCE by Ferrate(VI) oxidation have been studied. Ferrate(Vl) were prepared by electrochemical

method. The degradation efficiency of TCE in aqueous solution was investigated at various pH values, Ferrate(Vl) doses and aqueous

solution temperature values, GC-ECD was used to analyze TCE, TCE was degraded rapidly by ferrate(VI) in agueous solution, Also,

the experimental results showed that TCE removal efficiency increased with the increase of Ferrate(Vl) doses, The effect of pH was

investigated and the maximum degradation efficiency was obtained at pH 7. And intermediate products were identified by GC-MS

techniques. Ethyl Chloride, Dichloroethylene, Chloroform, 1,1-dichloropropene, Trichloroacetic acid and Trichloroethane were identi-

fied as a reaction intermediate, and CI” was identified as an end product,
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Fig. 2 Blank test of TCE. (Experimental conditions : C,=1ppm,
pH=7.0, Temp.=25+)
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Fig. 3 Effect of the ferrate(Vl) dosage on degradation of
TCE. (Experimental conditions : C=1ppm, pH=3.0,
Temp =25+<¢)
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Fig. 4 Effect of pH on the degradation efficiency of TCE
by ferrate(Vl). (Experimental conditions : C.=1ppm,
Fe(VI)=13mg/L, Temp.=25+)
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oAl 7H & oS Hyon, 25T A
oA 71} =2 EolleS BHuaL, 27 S
5 Bofl&o] Faste %S et Sl
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Fig. 5 Effect of the temperature on degradation of TCE
by ferrate(Vl). (Experimental conditions : C =1ppm,
Fe(VI)=13mg/L, pH=3.0)
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2 A)zhAS}o] w2 TCE7} B3 WA Cl7}
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Fig. 6 Comparison of TCE degradation to appearance of chloride
ion, (Experimental conditions : C,=1ppm, Fe(Vl)=14mg/L,
pH=3.0)
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x23tE =22 Ethyl Chloride, Dichloroeth—

ylene, Chloroform, 1,1—dichloropropene,

Trichloroacetic acid, Trichloroethane®| 7
=5 ]l

TCE®] #37%= %> hydrogenolysis@t
Ferrate(VD)oll 2J3F oxygen transfer HAHY
Z0 7 Aotx]o] A4 rh(Elizabeth et al.,
1999; Sharma, 2002; %, 2007; = 5, 2006;
Y, 2012). HA TCE: $4A3HM-(hydroge—
nation) 2.2 Q& =2} 27| E Hho} 9%
Z7F 7y A|al 1,1, 2—trichloroethane .2 X
= H(Coute et al., 1998; Elizabeth et al.,
1999). 1,1,2—trichloroethane®] Ferrate(VI)
of oJgt AAHL(Oxygen transfer)ol 2J3f
Cl (faxol)o] HolA U7kl HY(F4x0lR)
o] AdslslH A 1,2—dichloroethane®} dichlo—
roethylene® & E3E )t Ferrate(VI)o] <9
3t AtaAEof 9J8f1, 2—dichloroethane & &
HE ethyl chloride’} A=, FA]o di—
chloroethylene . 2 %-¥] vinyl chloride”} A3
e, el Y Akl 9s) vinyl
chloride2 %€ ethylene¢| AL I, 43}
Hk-2-o o8] ethaneC® 3% th(Elizabeth
et al., 1999; Jeong et al., 2007; William et
al., 2000),

ethane2 A|&Z ¢l vk-gof <3 Clycolic
acid, Glyoxylic acid, Oxalic acid® H3%
31, £ 922 Carbon dioxideZ E3a|EcHYan
et al., 2000), 18]1 F7}2 =A== TCEQ]
H|H 2= TCE7} Chloroformo =2 H3f= o]
FFHOo 2 CO, CO,, HY, CI' & E3l|=+= A

o]t} (Kang et al., 2003).
128
2 AFNA = Fe(VDS o]&3dto] =FolA
o] TCES] &3l - AlAo| thgt 5L dA+-5hd
o}

1) Ferrate(V) = SAMECDE  HAME
o] dslar A3y 7+HESE A 7|3EHA

UL

ferrate(V])S A Z35}9th

2) Fe(VD9] F}lo] S7td= drbd e
B2 Jall ago| Frtsteen, Fe(Vl) &+
% =7} 1Tmg/LY W}, 72%2 71 =&
Tlleas ¥ 7 AU
3) Fe(VDell 2Jgt TCE &3 ®H-&-2 pH 7.0

oA 7 &&©] Fof TCEE AT wf
= 4 A a&A e EAYE &
S Ao R HatEr)

4) Fe(VDZE I8t TCE &3l ¥h-gollA &
ojo] eEwiste] o Ha H&Y ol
2 gobuy] glste] TCE 4-89)9] LE2
10T, 25, 35T, 50CE Z+7 24d35t%
= O, =&Y =71 25T
=2 58S By

6) Fe(VD)oll &Jgt TCEQ] FHIAEZE,
AYEAS E3| Ethyl Chloride, Di—
chloroethylene, Chloroform, 1,1—-di—
chloropropene, Trichloroacetic acid,
Trichloroethaneo] &1% 11 2|FAY4
532 1< golsk 4= ¢t

ARA}

o] =L 20079E AR (wgfstr)e)
o] AQYog J=AFAEY 7| Z=AFLAA]
ALY A& wrot =85 A A KRF-2007—
314—000305)

St

182 (2007) “Ferrate= 0]-&3F Cyanide @ Cu(ll)—
EDTA 9Ht #ll= A A", #sfslul 4A}
SlFo =

A=} )
4] (2008) §l—r’% J% |0l A Ferrate
£ ol& PCu(H) —EDTA 33 sl A2 37,
o 5ksk g &8F8] =], 30(7), pp.729—-734,
93] (2012) “Ferrate(VI)E ©]8-3F Trichloroeth—
ylene?| B3|EA AT, giehysiEel3 4],
26(1), pp.37—46.
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%], pp.328-335.

AL, Y8 (2006) “AM=Z-2- FHE 23 A Akst
Zﬂil\iiﬂ Ferrate?} Polyoxometalate(POM)

< o83 A edEA Eave WAUSE A

:v"”, Shr ) ShAf e )R] H 1A,

ol &% (2005) “HHO|ESE o]get +=F
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