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ABSTRACT

Photocatalytic nylon fiber was fabricated by depositing titanium oxide nano-particle on nylon fiber.
Titanium oxide has strong photocatalytic activity to decompose organic materials nonselectively, so that
surface of the fiber should be decomposed as moth holes by the titanium oxide particle. Recent research on
the photocatalyst has uncovered the major intermediates for the decomposition; direct oxidation by valence
band holes and indirect oxidation by photocatalytically produced hydroxyl radicals and superoxide anions.
There have been reported several methods for protecting fiber materials from the oxidative intermediates,
such as addition of organic scavenger of the intermediates, confinement of catalysts into porous inorganic
cages or coating to segregate the catalyst from the fibers. However, safety of the scavenger and decrease of
the reactivity by a wrapping effect of the catalyst surface have been concerned.

We developed a novel protective coating on nylon fiber with inorganic sheets. The coating layer was so
thin that hand-feeling of the fiber surface is as smooth as the original one. Titanium oxide particles were
deposited on the surface of the coating layer from a titanium oxide dispersion containing some binders.
Photocatalytic reactivity of the fiber was estimated by a decomposition of methylene blue(MB). The coating
and deposition processes are simple soaking, so that applicable to fibers, taffetas and knits, etc. As a
prototype system the photocatalytic taffeta was immersed in aqueous MB solution and set on the inner
surface of a glass vessel. Irradiation of the taffeta by 300 W Xe lamp through the pyrex vessel breached the
MB solution. The surface of a fiber of the taffeta was smooth and stable against the irradiation due to the
protection coating, though an ordinary naked nylon taffeta with directly deposited titanium oxide was
vermiculated.
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