Journal of Korean Society of Water and Wastewater Aol EEIX|, =2
Vol 26, No 1, pp.37-46, February, 2012 26, 15, pp,37-46, 28, 2012

Ferrate(VI}& 0| &%t Trichloroethylene2| #alEM
Degradation of Trichloroethylene by Ferrate(VI)
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Abstract

The degradation characteristics of TCE by Ferrate(Vl) oxidation have been studied, The degradation efficiency of TCE in aqueous
solution was investigated at various pH values, Ferrate(Vl) doses, initial concentrations of TCE and aqueous solution temperature
values, GC-ECD was used to analyze TCE, The optimum conditions of TCE degradation were obtained pH 7.0 and 25%¢ in
aqueous solution, Also, the experimental results showed that TCE removal efficiency increased with the decrease of initial
concentration of TCE, And intermediate products were identified by GC-MS techniques, Ethyl Chloride, Chloroform, Ethylene,
1,2-dichloroethane and 1,1,2-trichloroethane were identified as a reaction intermediate, and CI was identified as an end product,
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Table, 1 Second-order reaction rate constants of Fe(VI) with various compounds

substrate Rate, M7's™

substrate Rate, M7's™

Organic sulfur compounds

Inorganic nitrogen compounds

Cysteine 1.0x10°
Mercaptoethansulfonate 3.0x10*
Thiourea 3.4x10°
Benzenesulfinate 1.4X10°
1,4-Thioxane 5.8X10'

Hydrazine 5.6%10°
Hydroxylamine 4_8><1O3
Cyanide 6.2X10°
Ammonia 1.7x107"

Carboxylic acids, aldehydes, alcohols

Inorganic sulfur compounds Glycolaldehyde 3.0x10°
Hydrogen sulfide 7.4%10° Formaldehyde 5.0x10™
Sulfite 1.8x10° Formic acid 4.0x107"
Thiosulfate 7.2x10° Methanol 3.0x107°
Thiocyanate 3.9%10'
Aromatic compounds
Organic nitrogen compounds p—Hydroquinone 2.0%10°
Aniline 3.9%x10° p—Toluidine 1.3x10°
Benzylamine 2.4%10° Phenol 1.0x10°
Methylamine 3.2x10'
Dimethylamine 5.8%10° Inorganic oxygen compounds
Trimethylamine 1.6x10° Superoxide ion 3.0x10°
Tetramethylamine «10™ Hydrogen peroxide 3.0x10'
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Fig. 1 Schematic of experimental setup for
the reaction of agueous TCE

232 Z7IMMS EMup

ol 7] 98t A Y5 &’iﬂr. TCE 9hg-g-HS
A3t ARE Ao 2 30mL¥ FH3A] purge and
trap= o]-&afA W& 3

ol =
Bel F247 1 A5 99 FU9AE olgsiA




o
I
o
i
2
e
1
'y
r
I
ne
el

Holr=sigx| =2
26, 13, pp.37-46, 28, 2012
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Fig. 2 Blank test of TCE, (Experimental conditions :
Co=1ppm, pH=7.0, Temp =25+1<T)
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Fig. 3 Effect of the ferrate(Vl) dosage on degradation
of TCE, (Experimental conditions :
pH=7.0, Temp =25+1%)
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Table, 2 Oxidization power of ferrate(VI)

N

_ EERE
AEH | pH sraing gEnA,
Aty FeO,/ +8H"+3e —Fe* +4H,0 2.20
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Fig. 4 Effect of pH on the degradation efficiency of TCE by
ferrate(Vl),  (Experimental  conditions Co=1ppm,

Fe(Vl)=4mg/L, Temp =25+1¢)
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Fig. 5 Degradation of TCE at different initial TCE concentration,

(Experimental  conditions Fe(Vl)=4mg/L, pH=7.0,

Temp =25+1<c)
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Fig. 6 Effect of the temperature on degradation of TCE by

ferrate(Vl), (Experimental conditions : Co=1ppm, FeMl)=4mg/L,

pH=7.0)
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