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Photocatalytic Air Purifier
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Abstract

Recently, social needs for comfortable environments are
increasing. Especially, odor nuisances indoors or in
vehicles are difficult to solve, because odor components are
perceivable even when their concentrations are extremely
low. In order to overcome this problem, we focused on the
photocatalytic reaction.

TiO,-coated photocatalysts prepared on honeycomb
supports were systematically examined in terms of
purifying gaseous contaminants in extremely low

concentrations at room temperature. The contaminants

diminished on the TiO, photocatalyst under the coexistence
of O, and UV irradiation. The reaction proceeded
stoichiometrically. The excellent results have encouraged
us to develop an "on-board" air purifier based on the
photocatalysis principle. The purifier has been evaluated
on a new vehicle as well as ones in use, and its
effectiveness was clearly confirmed through both chemical
analysis and sensory test. In addition to the on-board use,

this air purifier is promising for versatile applications.
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Fig. 1

Recycling reactor used for fundamental
evaluation of photocatalyst.
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Fig. 2 Photocatalyst TiO, coated on cordierite support.
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Gas inlet

———— To analysis

Reactor

Fig. 3 Schematic diagram of 1m3 stirred test box.

Gas flow
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UV lamp (5W)

Photocatalyst
(80mm X 60mm X 20mm)

Fig. 4 Schematic diagram of reactor.

Fig. 5 Photocatalyst TiO, coated on active carbon support.
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photocatalysts.
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Fig. 8 Photocatalytic reaction of CH;CHO in air at room
temperature.
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Fig. 9 Influence of water vapor on photocatalytic reaction.
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Fig. 10 Effect of support material; active carbon and cordierite.

Table 1 Results of normal condition and
three kinds of blank tests.
CH;CHO  Photo- L. Conversion
(ppm) catalyst Atmosphere Irradiation %)
. yes
20.2 yes Air (60 min) 99.5
. yes
19.0 no Air (60 min) 6.3
5 yes
22.5 yes Ar-N, (60 min) 10.6
21.0 yes Air no 13.7
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Fig. 11 Relation between CO, produced and CH;CHO
decomposed after 60 min of irradiation.
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Fig. 12 Relations of CO, produced and CH;CHO decomposed
to irradiation time.
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Fig. 14 Profiles of cyclic tests of contaminants in stirred box ;
(a) Hydrogen sulfide, (b) Isoprene, (c) Ammonia.
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Fig. 15 Results of 3-month sensory test.
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