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Ultraviolet lights (UV) are widely used in many industrial fields such as sterilization, water
purification, photolithography, resin curing, etc. In particular, the mercury lamps have been commonly
used because of high luminous efficiency and low cost. However, due to its strong toxicity to organisms,
efforts have been made to reduce mercury consumption. Therefore, manufacturers of those decided to
end production of mercury lamps, and alternative ultraviolet light sources to replace mercury lamps are
being studied. In this thesis, we aimed to realize a new ultraviolet light source without mercury that can

be used instead of a mercury lamps.

First, we studied material selection and fabrication process for realizing a newly proposed planar
ultraviolet light source (PUVL). As a result, it is achieved to realize a VUV type PUVL (VUYV type)
emitting vacuum ultraviolet light at wavelength of 147 nm and 172 nm and a UV-C type PUVL (UV-C
type) emitting UV which is a center wavelength around 240 nm and broad spectrum. The prototype of
UV-C type emits UV shorter wavelength than the LP. Therefore, we compared the inactivation effect of
E. coli and E. coli phage using the LP and the UV-C type in order to confirm whether the UV-C type
can substitute for the LP. As a result, the prototype of the UV-C type had nearly the same inactivation
effect of the LP when the UV dose to the bacteria was equivalent. In addition, the VUV type emits



vacuum ultraviolet, which are shorter wavelengths than Xe excimer lamp or LP using quartz tubes.
Therefore, we also investigated the decomposition effect of the organic matter by the VUV type. As a
result, the effect of the VUV type was higher than that of the Xe excimer lamp. Furthermore, we
examined the wavelength dependency of the inactivation effect of an allergen using UV-C type and
some light sources. As a result, the UV around 220 nm had a greater inactivating effect than the longer

UV.

From this study, it is experimentally confirmed that the mercury-free planar ultraviolet light sources
developed in this research is highly useful for the short wavelength region which has not been used, in
addition to being a substitute for the conventional ultraviolet light source. The result of this research is

expected to be a future approach to social implementation.



