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Effects of Operating Parameters on Dissolved Ozone
and Phenol Degradation in Ozone Contact Reactor
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ABSTRACT : The Effects of operating parameters such as initial pH, gaseous ozone concentration, supplied gas flow rate
on dissolved ozone concentration and phenol degradation in ozone contact reactor were investigated. Dissolved ozone
concentrations were saturated to constant values after a certain ozone contact time. The saturation values were influenced by
experimental parameters. Dissolved ozone concentration decreased with the increase of initial pH because the ozone is unstable
in high pH regions. The gaseous ozone concentration in a constant gas supply affected the saturation concentration of dissolved
ozone and the injection rate of gas with a constant ozone concentration determined the rate to reach dissolved ozone saturation.
Effects of operating parameters on phenol degradation were closely related with those of parameters on dissolved ozone
concentration. Phenol degradation was enhanced by the increase of initial pH, because the degradation of dissolved ozone gave
birth to free radicals which have much higher reactivity with phenol. Increase of gaseous ozone concentration and gas flow
rate promoted the phenol degradation through the generation of dissolved ozone which plays the role in phenol degradation.
The injection of methanol deteriorated the phenol degradation through the scavenging effect on OH radicals.
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Fig. 1. Schematic diagram of experimental setup.

Table 1. Major experimental parameters and ranges

Parameter Range
Phenol Concentration (mg/L) 100
Ozonation time (min) 100
O3 Concentration (ppm) 1400~8000
Gas flow rate (LPM) 0.2~1.0
Initial acidity (pH) 3~11
Methanol concentration (mM) 0~6
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Fig. 2. Effect of gaseous ozone concentration on dissolved Os
concentration (gas flow rate = 0.5 LPM).
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