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VIBOON SIRIMAVISET : TREATMENT OF WASTEWATER CONTAINING

PHENOL AND PYRIDINE BY CATALYTIC SUPERCRITICAL WATER
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Supercritical water oxidation (SCWOQ) can treat various types of hazardous
waste. The research uses a compact-sized catalytic reactor for wastewater treatment
at origin by SCWO. Manganese dioxide, 80-100 mesh size, was used as the catalyst.
The experiments were carried out at the pressure of 25 MPa and the temperature
range of 380-410 °C. The initial concentrations of phenol and pyridine were 0.046
and 0.049 mol/L and 100% excess of hydrogen peroxide (H,0,) was used as the
initial oxidant. The contact time was varied between 2-10 s. By considering the
dependence of reaction rate on TOC and O, concentration, global rate expression
was determined with an activation energy (E,) of 65.54 kJ/mol; the pre-exponential
factor (A) of 6.55 x 10* L>*mol®*s™ and the reaction orders for TOC (a) and O, (b)
concentration were 1.29 and 0.3 for phenol, E, = 79.85 kdJ/mol; A = 1.06 x 10°
L""mol™""s™" and a = 1.77; b = 0.4 for pyridine and E, = 20.8 kJ/mol; A =9.35x 10"
L"°mol™s™ and a = 1.8; b = 0.5 for mixture of phenol/pyridine. The results showed
that it was possible to apply catalytic SCWO for phenol, pyridine and mixture of

phenol/pyridine treatment, with more than 99%, 76% and 92% TOC conversion,

respectively.
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