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Environmental purification is one of the
most important technologies for our life.
Application of the strong oxidation ability of
photocatalysts for environmental
purification has received growing attention.
However, there are several key scientific
and technical requirements for an effective
photocatalytic environmental purification.
We should establish the most effective
design and driving parameters of the
photocatalytic  environmental purifier
based on each practical situation. So to
speak, “The proof of the pudding is in the
eating.” Therefore, this review summarizes
our recent contributions for establishment
of the practical evaluation methods of the materials, modules, and manufactures based on
fundamentals of photocatalysis and dialogue with the Industry.
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Figure 1. Schematic of the JIS R 1701-2 standard

test method.
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Figure 2. Result of the JIS R 1701-2 standard test
method.
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Figure 3. Relationship between acetaldehyde
removal rate in JIS R 1701-2 standard test and Ti
content determined by XPS for comparative test
pieces.
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Figure 4. Results and photo of the gasbag test for
comparative test pieces.
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Figure 5. Decomposition behavior of various
contaminants by photocatalytic filter material.
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Figure 6. Schematic of the mock-up test for

practical air-cleaners.
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Figure 7. Results of the acetaldehyde

decomposition by mock-up test.
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Figure 8. Scanning electron microscopy (SEM)
images of (a) non-woven fabric fibres before
adding the host photocatalyst; (b) non-woven
fabric with UV-responsible photocatalyst (TiOz2).

test box (1. m?3)

.. 1.0 mWem-?
@310-380 r;m -\

10,000 Ix
> @380 nm-

Odour: - Tar:

Adsorbed onto Measured by a

et activated carbon and »
analysed by GC-MS oolourdlﬂerencej

non-\

woven
photocatalysts

Figure 9. Schematic image of the experiments.
After being exposed to tobacco smoke, the fabrics
were placed under UV or visible light irradiance.
Solid-phase extraction, gas chromatography-
mass spectrometry (GC-MS) analysis, and the
measure of the colour difference were carried out
at specific time intervals, in order to evaluate the
decomposition property of the odour and tar

components on the catalytic system.
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Figure 10. Photographs of the non-woven fabrics
with TiO2 before tobacco smoke adsorption, after
tobacco smoke adsorption (0 h), and after 24 h of
UV irradiation.
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Figure 11. (left) Gas chromatograms of solid
phase-extracted odour components after tobacco
smoke adsorption (= 0 h of UV irradiation, black)
and after 24 h of UV irradiation (red) on non-
woven fabric with TiOz. (right) Time course of total
volatile organic compound (TVOC) concentration
(red) and colour difference (the AE*a» value
compared to the colour of the fabric before
tobacco smoke adsorption, represented in blue) of
the fabrics after tobacco smoke adsorption vs. UV
irradiation time.
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Figure 12. Photograph of AOT treatment.
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Figure 13. Reflectance spectra and photographs

350 750
of cotton samples treated by AOT for different
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Figure 14. Reflectance spectra of cotton samples
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60 min and those of samples ironed at 200 °C with

(red) and without (green) rongalite treatment.
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