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Development of Ultraviolet-Light-Emitting Light Source and Water Treatment Technology
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Abstract

We developed a vacuum ultraviolet light source for material decomposition and a deep ultraviolet light source for sterilization
applications as a mercury-free light source. The vacuum ultraviolet light source has peaks of two spectra derived from a resonance line
of 147 nm and molecular line of 172 nm. The deep ultraviolet light source has a broad spectrum with a center wavelength at 232 nm
and the full width at half maximum is 40 nm. The vacuum ultraviolet light source decomposed 67.1 % of the carbon component
contained in indigo carmine into CO,. Furthermore, the bactericidal effects of E. coli phage ¢ X174 and MS 2 were confirmed with a

deep ultraviolet light source.
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Fig. 1 Structures of ultraviolet light source
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Fig. 2 Fluorescence spectra of MgO powders and BAM phosphor
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Fig. 3 Lighting state of vacuum ultraviolet light source
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Fig. 4 Emission spectrum of vacuum ultraviolet light source
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Fig. 5 Lighting state of deep ultraviolet light source
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Fig. 6 Emission spectra of deep ultraviolet light source and

low-pressure mercury lamp
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Fig. 7 Emission intensity of deep ultraviolet light source
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Fig. 8 Relation between exposure dose and survival rate
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Fig. 10 Results of residual carbon analysis
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Table 1 Bond dissociation energy of various chemical bands[9]

[kJ/mol]
H—CHs 434 | F—CHs 452
H—CzHs 412 |[F—CFs 543
CHs—CHs 368 | CF3—CFs 410
CH3z—CzHs 357 | H—(CH=CHy) 455
CH;—OH 383 | H—(C=CH) 500
CH3;—OCH;s 342 |H—CeHs 460
C2Hs—O0C2Hs 322 | CHs—(CHCH>) 466
CH3—COCH3 355 | CHs—(C=CH) 465
CH3;—COOH 403 | CeHs—CHs 417
CH3CO—O0OH 448 | CeHs—CeHs 468
CH3CO0—CzHs 360 | CeHs—OCHS3 409
CH3CO—0C2Hs 364 | CH2=CH> 718
CH3CO—NH:z 368 | CH=CH 960
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