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Abstract Wet air oxidation of phenol with Ru/ZrO,-CeO, was systematically investigated and results showed that Ru/Zr0O,-CeO, could
significantly increase the removal of COD and phenol. At the reaction temperature of 170°C and pressure of 3MPa, about 9% COD and
100% phenol was removed respectively after 120 min. The optimal conditions were: reaction temperature; 170°C; reaction pressures 3 MPa;
catalyst dosage> 5 g/L; agitator speed> 500 r/min. By analyzing intermediates; a simplified scheme of phenol oxidation was brought out. It
includes two main steps. The first step is the production of organic acids, which is fast. The second step is the oxidation of organic acid, in
which the oxidation of acetic acid is slow. Complete oxidation of acetic acid needs high temperature at which the radicals assault the C—H
bond of a carbon and acetic acid is oxidized into carbon dioxide and water through formic acid.
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Fig.1 COD removal vs time with different catalysts
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Fig.2 Effect of reaction temperature on COD removal rate
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Fig.3 Effect of reaction temperature on phenol removal
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Fig.4  Effect of reaction pressure on phenol removal
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Fig.5 Relationship between COD removal and pH value of solution

MIELS 3] LUA Y, B I R ) pH (E5E
BN L B, R e SOR A LTt s wh ] 7 4 1
SIMT AT, TR I b e A T RN AL
12, IX SE PR L) o i B 3 B pHL R BRI, 535 1K 28
DT AR AL pH AE T, A pH BT i PR
BN AN TA LR AT D B K B 3R i i
() pH B AT A+ 25y AL I 60, FR I ) 25 R
S O REIZ KT COD 2 B A 48 v AR B2, 1K 7T



7

TR AT Rw/Zi0, -CeO, AR S AL K} 1463

& U 3R i pH AR, /73 1 1R R IR AR, 7R AR

WAAET, AU ZE LG WU A T4t

100 |- /A/A—" A——A—— A
A
80 |- //
I/
R
% 60 - -/
s/
& 40 | /
* / P
—n— pH =56
20r+// —e—pH=9.7
—a—pH=117
0 | 1 1 | | |
0 20 40 60 80 100 120

t/min

6 REAE pH EXEE ERY R

Fig.6 Effect of initial pH value of solution on phenol removal
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Fig.7 Effect of catalyst dosage on COD removal
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Fig.8 Effect of agitator speed on COD removal
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Fig.9 Change of aggregation ratio of organic acid vs time
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Fig.10  Change of aggregation ratio of acetic acid vs time
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