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Wet oxidations (WO) of quinoline in aqueous solution were carried out at 225 C and 250 C. In the WO at 250 C, quinoline
was degraded completely within 30 min and the reduction in total organic carbon (TOC) of 63% was achieved during 120
min. However, the rate of the reduction in TOC was only 13% within 240 min during the WO at 225 C. Nicotinic and
acetic acid were found to be main intermediates formed during the oxidation of quinoline. With the addition of the homoge-
neous catalyst CuSO, or more easily oxidizable phenol, WOs of quinoline were also carried out under moderate conditions
at 200 C. The catalytic WO with CuSO4 of 0.20 g/L. showed the destruction rates of quinoline and TOC comparable to
those in the WO at 250 C. The WOs of quinoline-phenol mixture exhibited induction periods to degrade quinoline and phenol
during which free radicals were produced to initiate WOs. With increasing initial concentrations of phenol at a given initial
concentration of quinoline, the induction periods in the destructions of quinoline and phenol became shorter and the reduction
in TOC increased from 60% to 75% during 180 min of the WOs. The reduction rate of an induction period decreased as
increasing the initial concentration ratio of phenol to quinoline. On the other hand, phenol degradation in the WOs of quino-
line-phenol mixtures required a longer induction period and proceeded slower compared to the case of the WO of phenol.
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Figure 1. Reaction pathway of wet oxidation of quinoline[5].
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Figure 2. Schematic diagram of experimental equipment.
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Table 1. Conditions and Results of the Quinoline Wet Oxidations*

Wet Catalytic wet Wet
oxidation oxidation co-oxidation

Initial quinoline [g/L] 1.67 2.14 2.17
Initial phenol [g/L] - - 1.88
Catalyst CuSO, [g/L] - 0.20 -
Temperature [C] 250 200 200
O, partial pressure [bar] 27.6 22.1 22.8
Reaction time [min] 120 120 180
Products [g/L]

TOC 0.49 0.54 1.09

Nicotinic acid 0.34 0.54 0.69

Acetic acid 0.43 0.23 1.41
* represented in Figures 3 ~6.
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