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Dye Degradation Effect of Rayon Fibers Containing Titanium Oxide Photocatalyst
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Abstract : Rayon fibers containing a titanium oxide photocatalyst were prepared to examine their dye decomposition

effect. Although irradiation with ultraviolet rays caused no dye decomposition when the fibers were placed in air, the

irradiation readily caused dye decomposition when the fibers were placed in an aqueous dye solution. The

hygroscopicity of fibers was subsequently studied to find how it affects the dye decomposition effect of fibers. Little dye

decomposition effect was found when titanium oxide was added to polypropylene, which is not hygroscopic at all. The

result seems to show that, because the fiber material, which completely lacks hygroscopicity, kept the aqueous dye

solution from being absorbed by the fibers to prevent reactions between dye molecules and titanium oxide particles

imbedded inside the fibers.
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Fig. 1 Schematic representation of the device for UV-
irradiation
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Fig. 2 Absorbance of undyed rayon fibers containing
titanium oxide (The diameter of titanium oxide
particle :  30nm, Titanium oxide contents :
7.5wt%).
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Fig. 3 Absorbance of Methylene Blue solution (The
concentration is 1.0mg/1).
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Fig. 4 Absorbance of rayon fibers containing titanium
Oxide with dyeing (The diameter of titanium
oxide particle : 30nm, Titanium oxide contents :
7.5wt%).
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Fig. 5 Rayon fibers containing titanium oxide-silica
complex photocatalyst dyed with different
concentration of Methylene Bule solution after
UV-irradiation in air. 1 mg/l, 1X10mg/l, 1X
10°’mg/l, 1xX10°mg/l, 1X10°mg/l are shown
from the left.
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Fig. 6 Relationship between concentration of Methy-
lene Blue solution and absorbance at 620nm
wavelength for different samples.
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Fig. 7-1 Rayon fibers containing titanium oxide-silica
complex photocatalyst in Methylene Bule
solution for different concentration after UV-
irradiation. 1 mg/l, 1X10 mg/l, 1X10°mg/l,

1 X10°mg/l, 1 X 10*'mg/1 are shown from the left.
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Fig. 7-2 Rayon fibers containing titanium oxide-silica
complex photocatalyst in Methylene Bule
solution for different concentration after
quenching. 1 mg/l, 1X10 mg/l, 1X10°mg/l,

1 X 10°mg/l, 1 X 10*'mg/1 are shown from the left.
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Fig. 8 Rayon fibers containing titanium oxide-silica
complex photocatalyst in Methylene Bule
solution for different sample amounts in glass
cell after UV-irradiation. 0, 0.004, 0.013, 0.022,
0.044 g/cm’ are shown from the left.
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Fig. 9 Relationship between sample amounts in glass
cell and absorbance of Methylene Blue solution
after UV-irradiation.
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Fig. 11 Relationship between titanium oxide contents

in fibers and absorbance of Methylene Blue
solution after UV-irradiation.
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