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Degration' of Phenol by Using
Nano-sized TiO2 Photocatalysts
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Abstract

In this study, we prepared nano-sized TiO: particles for various process variables by
the diffusion flame reactor and we collected TiO: particles by thermophoresis. It is
found that the size of TiO: particles increases, as the flame temperature or the inlet
TiCls concentration increase or the total gas flow rate decreases. We investigated the
photo-degradation of phenol with the prepared TiO: particles. We found the optimum
amounts of TiOz photocatalysts for our experimental apparatus and investigated the
photo-degradation efficiencies of phenol, changing the process variables such as size of
TiO: photocatlysts, phase ratio of rutile/anatase, concentration of phenol, input ratio of
O2. Degradation efficiencies of phenol were almost 95% in 15 minutes for the standard

conditions of our experiments.

7V = TiO: #24), HEFEs
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Fig. 1. Schematic of experimental setup to
prepare nano-sized TiO: particle
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Fig. 2. Schematic of experimental setup
for photo—degradation.
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Table 1. Average particle sizes for various
experimental conditions.

) Average
. . Experimental R
Experimental variables . particle
conditions K
sizes
02 106.7nm
Fuel/Oz ratio 0.25 122.20m
0.3 134.8nm
0.3mol% 106.5nm
Inlet TiCls concentration 0.6mol% 122.2nm
0.9mol% 140.8nm
1000mé/min 139.2nm
Total gas flow rate 1500mé/min 122.2rm
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Fuel"™'-TiCl{™-0*" | *238.7mm
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g. 4. Effects of TiO2 amounts on
phenol degradation.
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Fig. 5. Effects of O» bubbling on
phenol degradation.
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Fig. 6. Effects of TiO. particle size on
phenol degradation.
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