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Abstract : This paper presents applicability of Fenton oxidation to
perchloroethylene(PCE) contaminated soil. The initial concentration of PCE was 187mg/kg
and Fenton oxidation conditions were 1.0M H;O; and 0.5M Fe®. More than 97% of PCE
decomposition and 98% of dechlorination were obtained within 5 hrs. It was found that the
decomposition of PCE by Fenton oxidation was followed pseudo first order and its reaction
coefficient was 0.78 hr'. GC-MS and GC-ECD analysis of reaction intermediates
confirmed only the presence of trichloroacetic acid(ie., 1.0% of initial PCE concentration).
Under Fenton oxidation conditions, it was proposed that PCE was decomposed not

simultaneously but one by one.
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B Ao A3 Aoz PCE(CLCCCI,
999, Wako), dichloroacetic acid (Cl,CHCOOH,
97%, Wako), trichloroacetic acid (CCl;COOH,
979, Wako), H»0:(97%, Kokusan),
FeSO,TH0(97%, Wako), ethyl acetate(99%,
Wako), NaxS04(98%, Wako), tert-butyl methyl
ether(MTBE, 99.5%, Kanto) HoSO41+1 £,
Kanto), NaCl(99.5%, Kanto), KCl(97%, Waco)
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Table 1. Properties of Soil Used to This Study
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Type of Soil | Mesh size(No.) pH

Organic content (%)

Water content (%)

Alluvial 10-20 76

3.4 2.3
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Table 2. Analysis Conditions®

AE Aol g PCE QB % A5 3

Analysis instrument o c
. GC-ECD GC-MS(ED
Analysis terms
Injection mode Splitless Splitless
Injection amounts 1.0uL 1.0pL
Injection temperature 210C 210C
Carrier gas/pressure N»/65 kPa He/65kPa
Detector temperature 300TC 230C

*Column of GC-ECD and GC-MS
30mx0.25mmx0.25¢m.
Column temperature -
“Column temperature :
wait)—end.

[Each reaction terminatedl

A 4

mL added (pH < 0.5)

[+ D H,50, Sol.1

A
NaCl 10g added

5mL of MTBE was added two times

L Mixing (200 rpm)]

|MTBE was dewatered by Na,SO, I

h 4

I 200 ¢ L diazomethane was added to 2mL MTBE]

lhr waiting for methylation

Heating to 30T —407T for decomposition
unreacted diazomethane

[ Analysis by GC—ECD or GC—MS |

of
of

methylation for

Fenton oxidation

Fig. 1. Procedure
identification
products.

HP-5MS(5% diphenyl-95% dimethyl- polysiloxane),

40°C(12min wait)->15C/min—230C (2min wait)—end.
35T (12min wait)—10C/min—150C (2min wait)—25T/min—280C (1min
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SLYESS Yteg F2 A49s A, PCE
z27] FE7} 187+244mg/kg?]l Aoz ZALESY
th =3 FEHANA PCES &wi2%¥ 7%
oZo Y &AH¥E =AY 9 F&F F

Sue} Z1A (Lo FEF)o) E4 3= PCE &
&8 TAE A7 E Table 39 YebA

Table 3. PCE Percent in Gas and Solvent

Phase PCE Percent(%)
Gas 1.8+34
Solvent 98.2+9.1
Total 100

Table 3¢ 223 #& zols) §ujz
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0.75h'2 UElgth ® d7dNE HO, ¥EE
LOMZ AH7A 84 Fig. 29 %7] PCE ¥%
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2830 H0p 1.0MZ 3le] HE A3iA|7 A7

Time (hr)

In{C/Cuo)

y = ~0.7781x
RY = 0.9297 °®

—4

Fig. 2. Decomposition of PCE by Fenton
oxidation.
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Fig. 3. Remaining PCE and dechlorination
percent by Fenton oxidation.

3.3. PCE HIE M3} @@%—l M § M

PCE®] HE A3t AHES FA37198 =
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o s BEAMEHc 2 3 7)E EdeA B
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Fig. 4. Total ion chromatograph of GC-MS after Fenton oxidation of (a) TCAC and (b) library
comparison.
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