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excimer VUV lamps with TiO2 coated titanium mesh filter

Tsuyoshi Ochiai a,b,c,⇑, Ken Masuko d, Shoko Tago a, Ryuichi Nakano a,e, Yasuji Niitsu f, Go Kobayashi f,
Koji Horio g, Kazuya Nakata a,b, Taketoshi Murakami a, Masayuki Hara c, Yasuhiro Nojima c,
Masahiro Kurano f, Izumi Serizawa f, Tomonori Suzuki d, Masahiko Ikekita b,d, Yuko Morito b,g,
Akira Fujishima a,b

a Kanagawa Academy of Science and Technology, 3-2-1 Sakado, Takatsu-ku, Kawasaki, Kanagawa 213-0012, Japan
b Division of Photocatalyst for Energy and Environment, Research Institute for Science and Technology, Tokyo University of Science, 1-3 Kagurazaka, Shinjuku-ku,
Tokyo 162-8601, Japan
c Kitasato Research Center for Environment Science, 1-15-1, Kitasato, Minami-ku, Sagamihara, Kanagawa 252-0329, Japan
d Department of Applied Biological Science, Tokyo University of Science, Yamazaki 2641, Noda, Chiba 278-8510, Japan
e Department of Microbiology and Immunology, Teikyo University School of Medicine, 2-11-1 Kaga, Itabashi-ku, Tokyo 173-8605, Japan
f ORC Manufacturing Co., Ltd., 3-9-6 Oyamagaoka, Machida, Tokyo 194-0295, Japan
g U-VIX Corporation, 2-14-8 Midorigaoka, Meguro-ku, Tokyo 152-0034, Japan

h i g h l i g h t s

" An environmental purification unit
consisted of excimer-lamp with TiO2

was developed.
" A synergy of photocatalysis and VUV

photolysis was achieved by effective
design.

" The unit was able to decompose
acetaldehyde gas efficiently in
practical scale.

" The unit was able to decompose
phenol by generation of reactive
species in water.

" Disinfection activity of the unit for
waterborne pathogens was also
evaluated.
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a b s t r a c t

A versatile photocatalyst-excimer-lamp hybrid unit for both air- and water-purification at practical scale
was investigated. The unit consisted of a xenon filled quartz tube (20 mm i.d. � 300 mm length) and TiO2

nanoparticles-modified Ti-mesh sheet (TMiP™). Emission at 172 nm from a xenon excimer (Xe�2) was
able to produce reactive species by direct photolysis of water or air. At the same time, the emission
was able to excite TiO2 on TMiP surface. Therefore, the unit decomposes organic contaminants by synergy
of photocatalysis and photolysis. Air- and water-purification efficiency of the unit was examined by high
concentration of acetaldehyde and phenol decomposition test, respectively. The disinfection activity of
the units for waterborne pathogens was also investigated. For comparison, the purification units using
excimer-lamp alone or UV lamps with TMiP and/or ozone treatment were evaluated in the same meth-
ods. The photocatalyst-excimer-lamp hybrid unit was able to decompose acetaldehyde and phenol effec-
tively, compared with the other units. On the other hand, disinfection activity of the unit for waterborne
pathogens was strongly affected by the kind of the waterborne pathogens. The difference of efficiency
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