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Recent Application Studies of Photocatalytic Reaction with
Semiconductor Particles fo Organic Synthesis and Water Treatment
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Recent researches and developement on particulate semiconductor photocatalytic reactions are
reviewed. First, several Important factors that have influence on photocalytic performance of
semiconductor particles are pointed out. These factors are as follows, band-gap energy of photo-
catalyst and photo-exzcitation, efficlency of h*—e™ separation and charge transfer to catalyst surface,
band-edge locations of photceatalyst and redox potential of substrate, stability of catalyst and so
on. Addition to these, fundamental studies concerning improvements of photocalytic property of
semjconductor particies are described in terms of these factors. Next, application studies of photo-
catalyst to organic synthesis and water treatment are introduced for amino acid synthesis, dehydro-
dimerization reaction, secondary amine synthesis from primary amine, phenol derivative synthesis,
degradation of halo-carbon compound contaminants and removal of heavy metal ions in water.
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Hig. 1 Energy level diagram indicating the energy positions of the condution
and valence bands for various semiconductors in aqueous solution at pH 0.7
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Fig. 3 Volume of Hz evolved versus illumina-
tion time in the presence of Naz S {0.3M);
insert : cross section of membrane showing
also catalyst and illumination.”
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Fig. 5 Production of alanine from propioic acid
and valence band position.™
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Table 1 Deshydro-dimerition reaction over photocatalyst

Substrate Product Photocatalyst Ref,
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Table 2 Products of photocatalytic reactions of
primary monoamin es and diamines in aqueous
solution by TiQ.-Pt, &8

: b [+

< - Yield 5
Ruit Substrate P roduct P 7
1 (:H]CHEHHZ {CH3CH2)2NH 33 63
Z CH3CH2CI{2NH (CHSCHECHQ)ZNH 24 55
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Table 3 Effects of promoter for phenol formation over TiOz (anatase)

photocatalyst. %

Phenol formation

Pho tocatalyst Additive Yield Selectivity
(umoly % )
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