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The treatment of a model wastewater containing high concentration, 10 g/ #, of phenol in an integrated wet oxidation-aerobic
biological treatment was investigated. Partial wet oxidation under mild operating conditions was capable of converting the
original phenol to biodegradable organic acids such as maleic acid, formic acid and acetic acid, the solution of which was
subjected to the subseguent aerobic biological treatment. The wet oxidation was carried out at 150°C and 200C and the
iniial pH of 1 to 12. The high temperature of 200C and the acidic initial condition in the wet oxidation led to effluents of
which biodegradability was higher in the subsequent biological oxidation process, as assessed by chemical oxygen demand
(COD) removal. Homogeneous catalyst of CuSO4 was also used for increasing the oxidation rate in the wet oxidation at 15
0T and initial pH of 3.0. However, the pretreatment with the catalytic wet oxidation resulted in effluents which were less
biodegradable in the aerobic biological process compared to those out of the non-catalytic wet oxidation at the same

operating conditions.
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Figure la. Phenol acetic acid, formic acid, and COD concentrations
during the wet oxidation of phenol at 200TC.
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Figure 1b. Intermediates formed during the wet oxidation of phenol
at 200,
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Figure 2. Effect of the temperature used for the wet oxidation at the
initial pH of 5.0 on the COD removal during the aerobic biological
treatment.
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Figure 3. Aecrobic biological treatment of the synthetic wastewater
prepared with acetic acid, formic acid, male acid, and succinic acid.
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Figure 4. Effect of the initial pH used for the wet oxidation at 150°C
on the COD removal during the aerobic biological treatment.
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Table 1. Composition of the effluents out of the wet oxidation of
phenol wastewater at 200 C after the reaction time of 180 min

Initial pH 1 3 5 9 12
Phenol (g/ ¢) - 0.011 0.006  0.013 -
Catechol (g/ ¢) - 0.001 0.001 - -
Hydroquinone (g/ /) - - - 0.002 0.016
Maleic acid (g/ ¢) - 0.005 0.001 0.013 0.072

Formic acid (g/ #) 1.008  1.000 1575 0669 2321
Acetic acid (g/ /) 1273 1.061 1438 1159  2.847

COD (g/7) 2.527 2.264 3.068 2.370 6.918
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Figure 5. Effect of the initial pH used for the wet oxidation at 2007
on the COD removal during the aerobic biological treatment.
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Figure 6. Effect of the catalyst CuSOs -1 g/L, used for the wet
oxidation at 150C and the initial pH of 3.0 on the COD removal
during the aerobic biological treatment.
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