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Decomposition Performance of Single Gas Using Multi-layered Decomposition Reactor
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Synopsis:

FUJICO has developed various photocatalyst (TiO2) products, such as antibacterial tile and
air purifier, since we had established the deposition technology of photocatalyst by a
high-speed flame spraying method. The thermal sprayed TiO» coatings showed organic
material decomposition and sterilization effect. Therefore, it can be expected to be applied to
the development of the new photocatalyst related product. In order to develop the product, it
is important not only to improve the performance of photocatalyst (TiO») but also to design a
more effective product structure. Therefore, it is necessary to clarify the influence of the
contact number with the photocatalytic filter and the difference in the light source on the
decomposition performance.

In this paper, we report the effects of multi-layered structure and lamp wavelength on
decomposition performance using acetaldehyde and toluene.
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Table 1  Relationship between binding energy and
resolution wavelength for molecular band
Molecular bond | Binding energy | Resolution wavelength

(kJ/mol) (nm)
C—C 352.9 339.0
C—H 408.6 292.8
O—H 457.5 261.5
0=0 491.9 243.2
C=C 588.1 203.4
C=0 795.3 150.4
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Fig.1 Schematic illustration showing experiment process

and multi-layered reactor.
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Fig.3 Acetaldehyde decomposition performance for each
number of passage surfaces.
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Table 3 Toluene decomposition performance for each
number of passage surfaces

R 1 (%) in number of passage surfaces

Test conditions

0 1 9
1 passage surface 0 0*
For each passage surface 0
9 passage surfaces 0 6
For each passage surface 6

*Result of JIS Type Tester
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Fig. 4 Toluene decomposition performance for each
number of passing surfaces.
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Table 4 Decomposition performance of acetaldehyde and
toluene for each lamp wavelength

Test conditions R, (%) R (%)
365nm 7 0*
254nm 18 0
185nm 28 25

*Result of JIS Type Tester
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Fig.5 Decomposition performance of acetaldehyde and
toluene for each lamp wavelength.
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Table 5 Decomposition performance of acetaldehyde and
toluene in 185 nm ozone lamp

Test conditions R, (%) R (%)
Ozone only 0 28
Ozone + wavelength 24 25
Ozone + wavelength + photocatalyst 28 25
100
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Fig. 6 Decomposition performance of acetaldehyde and

toluene in 185 nm ozone lamp.
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Table 6 Acetaldehyde decomposition performance for
each number of passage surfaces

R 4 (%) in number of passage surfaces
0 2 4 6 8 9 10
185nm,254nm,365nm 0 44 58 65 74 73

Test conditions

For each passage surface 44 24 18 25 -2
365nm only 0 15 19 32 36 41
For each passage surface 15 5 16 6 8
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Fig. 7 Acetaldehyde decomposition performance for each
number of passage surfaces.
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Table 7 Toluene decomposition performance for each
number of passage surfaces

.. Ry (%) in number of passage surfaces
Test conditions
0 2 4 6 9 10
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For each passage surface 26 4 1 4
365nm only 0 6
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Fig. 8 Toluene decomposition performance for each
number of passage surfaces.
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