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Abstract

In this study, titanium dioxide/polyvinylpyrrolidone (TiO2/PVP) materials were
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prepared by electrospinning. Electrospinning is a process in which a polymer solution is spun
from a nozzle under a high electric field for shaping. In this research project, the parameters of
polymer concentration, electrospinning distance, injection rate and voltage were used to adopt
the Taguchi orthogonal table to obtain the most uniform fiber diameter and unintentional low
defect. The optimized nanofibers under this condition were calcined in a high-temperature
furnace to remove the polymer and the residual solvent, and the material is converted into
polycrystalline, and then the surface morphology is observed by a scanning electron microscope
to obtain a fiber parameter having uniform size in diameter and good formation in morphology.

In the literature, TiO2 is a good photo-catalyst material. The TiO: after calcined treatment
is immersed in methylene blue and methyl orange and irradiated with ultraviolet light and a
broad wavelength source. The solution was measured for absorbance using an ultraviolet/visible
spectrometer. Under ultraviolet light, TiO> has obvious degradation effects on methyl orange.
The absorbance is close to zero at the absorption peak of organic matter when the solution is
irradiated with ultraviolet light for 2 hours, but because of the characteristics of TiO> with
bandgap of 3.2 eV, the degradation efficiency of the organic solution under solar simulator was
limited, and the absorption wavelength remains almost unchanged after the irradiation of the
broad wavelength to 2 hours. The photoreduction method was used to reduce the silver from
silver nitrate to deposit on the surface of the nanofibers. The photo-degradation ability of the
silver-anchored nanofibers was obviously improved. The absorption intensity of the organic
matter in the solution of the organic solution after irradiating the ultraviolet light for 1 hour was
close to zero. The degradation efficiency of the composite material consisted of Ag anchored

TiO2 NFs under the broad-wavelength light source is also improved.
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