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Development of woven cloth of functinal inorganic material and its application to
novel device

limura, Kenji
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The objective of this work was the development of novel device via fabrication of
fibrous inorganic materials. And the following results have been achieved. By fabrication of fibrous
titania and its non-woven cloth, dye sensitized solar cell of simple structure in which non-woven cloth
was clipped between conductive glass plate together with electrolyte has been accomplished. By
introducing phosphorous group to the unreacted surface functional group due to sol-gel process followed
by ion exchange process, silver phosphate fine particle supported on the silica non-woven cloth has been
accomplished. With the sacrificial materials such as acetic acid and lactic acid, high degradation
performance for organic species was confirmed under visible light irradiation. Fabrication of titania
fiber into paper form together with glass fiber to modify the mechanical property, the filter to capture
and degrade carbon PM2.5 particle has been accomplished.
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Fig.1 Digital image of Fabricated fiber sheet
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Fig.3 FT-IR spectrum for before and after
modification by H;PO,
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Fig.4 XRD pattern of Silica fiber supported
Ag2P04
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Fig.5 Variation of absorbance of Rhodamine B
aqueous solution during irradiation of visible
blue light with commercially available Ag;PO4
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Fig.6 Variation of absorbance of Rhodamine B
aqueous solution during irradiation of visible
blue light with Silica fiber supported Ag,PO,
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Fig.7 Second order reaction kinetic analysis for
commercially available Ag;PO, and obtained
fiber
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Tablel Rate constant with several sacrificial reagent

Formic  Acetic Propionic  Butyric
Silver nitrate P /

Sacrificialreagent  Control " - o -
2.34%

102 0.1312 0.1387 0.1495 0.4369 0.504

Rate constant (h?)
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