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Initial Dye-sensitized Photodecomposition Rate of
Aqueous Phenol Using Visible Light Energy

Hideo NisHiUMI* and Kouichi SATOH"

Abstract

Experiments on dye-sensitized photodecomposition of aqueous phenol using visible
light energy were carried out in an annular bubble-column photochemical reactor illumi-
nated by four 200W tungsten lamps. Initial decomposition rate of phenol was found to
be independent of phenol initial concentration, and was directly proportional to the light
absorption rate of a dye. The initial photodecomposition was well explained by a reaction
mechanism proposed by Shirotsuka and Sudo. The average quantum yield is 0.0277
for rose bengal, 0.0103 for methylene blue and 0.0225 for eosin-Y.
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Fig.1 Schematic apparatus OBlower @Buffer tank @Cock @Flow
meter & Cooling water outlet ®Cooling air outlet @Cooling
water ®Lights (200 W Toshiba clear lampX8) @Aluminum
reflection plate @Cooling water inlet @Cock @Fan.
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Fig. 2 Annular bubble-column Fig. 3 Detail of bubble-column reactor

photochemical reactor. @BPerforated plate @Air inlet.
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Table 1 Effect of input voltage on actinometry

Voltage (V) INMumination time (sec])  Decomposition rate of
Reinecke’s salt, Qp
C10~° mol/? sec]

60 0 1.42
1.60
80 45 4.21
4.67
100 30 8.88
11.8
120 20 18.8

17.9
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