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Abstract : Cu wire catalyst was highly reactive toward catalytic wet peroxide oxidation of the highly refractory 1,4-dioxane.
While complete removal of 1,4-dioxane could be achieved with the catalyst, the removed 1,4-dioxane could not totally
mineralized into CO; and H»O. In accordance with the disappearance of 1,4-dioxane, formaldehyde and oxalic acid were formed
gradually with reaction time and they went through maxima. At around the time of maximum concentrations of these two
intermediates acetaldehyde concentration was increased drastically and showed maximum value. With the disappearance of these
three intermediates, formic acid together with ethylene glycol diformate began to increase gradually. The Cu wire catalyst was

proved also to be highly stable against deactivation during the reaction.
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Figure 1. Changes in 1,4-dioxane concentration during the reaction
with 10 g copper wire (®:uncatalyzed oxidation (without
catalyst and H,O,), A:catalytic wet oxidation (with 10 g
Cu wire in the absence of H,O,), B:catalytic wet peroxide
oxidation (with 10 g Cu wire and 200 mM H,0,).
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Figure 2. Correlations between the relative concentrations of 1,4-
dioxane(®) and TOC(A) observed during the reaction
with 10 g copper wire and 200 mM H>O..
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Figure 3. Correlation between TOC removal(®), H,O, consump-
tion(A) and HO- formation(M) during the catalytic wet
peroxide oxidation of 1,4-dioxane with 10 g Cu wire and
200 mM HzOz.
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Figure 4. Time dependence of H,O, conversion and HO-formation
during H,O, decomposition in the absence of the catalyst
(@) and in the presence of 10 g Cu wire(A).
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Figure 5. Effects of the amounts of Cu wire on the removal of 1,4-
dioxane(®:5g, A:10 g, M:15¢, ¥:20 g, €:30 g).
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Figure 6. Effects of H,O, dosage on the removal of 1,4-dioxane (20
mM(@), 100 mM(A), 150 mM(m), 200 mM(¥) and 250
mM(¢)H,0, solution).

AAsE7] fleiA = H0: AFSHA| €]
2% Faol ‘iE/\l JéROPE} e & 5 Uk

0g H0,9] 7104 AFshilg-o] o

= ¢ L4-tho] & Jﬂr TOC sE=R3FE FAlof UEtial
= o o SHEE 542 TR AKFigure 7). 1,4-thol&
A ses AAS daEnrt HF s 27] 529 oF
70%7} = ¥, TOC 3he 7] TOCFkollA 7 &] Hals
A QFaL gob ISl o] H0.7} 501—01 L4-tho] &4k
SAl ZIAIZIA AL datH e O fr7leR A% "=
T e $AE AFshe Aotk

B2 7Y 2o FAESES v ol 2% AAdE
9 Z7HEAL ethylene glycol diformate (EGDF), oxalic acid,
formic acid, formaldehyde, acetaldehydeiTl ThE AEEE

1.0

0.8 ~

0.6

CiCo

0.4 ~

0.2 A

00 T T T
0 10 20 30 40 50 60 70 80 90

Time (min)

Figure 7. Time dependence of 1,4-dioxane(®) and TOC(A) con-
centration during the reaction with 10 g Cu wire and 20
mM HzOz
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Figure 8. Concentration profiles of the main intermediates during
the oxidation of 1,4-dioxane with 10 g Cu wire and 200
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Figure 9. Repeated performances of Cu wire catalysts during the
peroxide oxidation of 1,4-dioxane (10 g Cu wire and 200
mM HzOz).
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