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A photocatalyst is attracting widespread attention because it works semipermanently under light irradiation. A photocatalyst
has useful characteristics such as an oxidative decomposition and a super-hydrophilicity. However, TiO: photocatalysts which
are often used can be activated only by ultraviolet rays. The ultraviolet rays for photoactivation of TiO: are included nearly
zero in indoor lights. If a photocatalyst can be activated with visible light as well as ultraviolet light, a photocatalyst can be
used not only outdoors but also indoors. A slightly reduced TiO: is one of visible light responsible photocatalysts. A slightly
reduced TiO: can be produced with H.-plasma surface processing. However, it is not so clear that the dependence of the
performance on the processing parameters. In this study, we have focused on a H.-plasma processing time. The performance
of a slightly reduced TiO: under visible light irradiation is estimated from a decomposition rate of formaldehyde. It is found
that the performance of the slightly reduced TiO: improves as the plasma processing time become shorter although the amount
of the visible light absorption becomes smaller. The performance of a slightly reduced TiO: under visible light irradiation is
also compared with that of a N-doped TiO-, which is the most popular visible light responsible photocatalyst. The result shows
that the decomposition rate of formaldehyde by the slightly reduced TiO: is three times or more than that by the N-doped TiO..
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Fig.1 Reflectivity characteristic of TiO: and N-doped TiO-.
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Fig.2 The schematic of the microwave-plasma source.
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Table 1  Plasma processing condition.
Frequency [ GHz] 2.45
Processing time [ min ] 2,5,10, 15
Intrinsic pressure of chamber [ Pa] 100
F lpw rate of gas mixed 276
with hydrogen and argon [ ccm ]

Input power [ W] 150
Distance L [ cm ] 2
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Fig.3 Reflectivity from before and after plasma treatment of TiO..
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Table 2 Experiment condition of HCHO degradation.

HCHO concentration [ ppm ] 1
Sample area [ mm’] 25 X 100
Irradiance of light source [ W/m®] 10
Internal temperature of reactor [°C ] 25
Humidity of HCHO gas [ % ] 50
HCHO gas flow rate [ L/min ] 0.5

VAT IVTE FIREAZHET 2O THEINTWS, &
ARFEETIZ R D AT RITEE IR 22 -V 7z, MKRD A -
72T AN R IR 2 R A 2R ) AR T T AT o TR
EREGUERER) N UAHEEOMREL T o7 72,
H AFEIRIZ RV LT IVF e e ANLERILVLAT VT
FEAR T 72 SN7REBIC L TR AR T 2 & TR %
HOFRIVLATIVT e FIgEZRIELZ Y. AVAT VT
R — M SN TV BLERIE L TRAY ) — )L
WEEINTVEFRVAT VT RIER TR, /8FKRIVAT
VFe Re W™, Figs lOR$ X127 7 7 — i3k
AN ERESAEDPREMTOEND ZEEF 0,
AR T 2 L) 12> T D, ek % BRAS 5
mm DNOESIZRBETA-0ICE8%REBLE. TORIC
A Z SIOBAE IR A 13 0A T 2 L TR TV AA
IR FAR DB 2 2 W K IZ LT B, bR X
4MCERTE L7z SGIRE T HOG & BT 9 2 3 & 13 st )T
(FL6D, 73V =v7) ZH\v, SRIHEE RS 256
799274 N (FL6BL, ®Z) MWz FSVAT VT
FOWEEDOMEIZIEFRIV LT 27— (C-XP-308B, HaAE
AT w7 BETHATBLODT Ty 754
NraAR 7 1 web X—VIZIBHE SN TH Y, LTI
— M AT & L TR WS RTWA Y 1 T OB EH
HITCTH D, 759754 MITHEE S MEEA TV,

5. ERREER

BRI AT VT e B RO FEEFE RO % Fig6
RS, BREHCIER, MRV AT VT e NIRRT L
T, JEBEEOEIRERC L AotEEE L w/izo, b
U TTOLRWVIREETHRIV AT IV FARET 5 TR
KRBT A, FOBORIVATIVFE NigkE%: F, &
b FO%, REBHTLERVATIVEE RPHDH—5E
DIEEE P CRET 5. G 2 (RO EHFRT O AV 47
VT FIBEICRIMTAE L T LTwa, DLEoflE
PORVLT VT FOGFER RIIUTOXTHETE 2.
Fo - Fi

CHABAIC L 2RV AT VT FOSRE [%]

R= X 100 [%] (1)

R



KFEA 7 TP T T A & 2 W B A LR AR D8 UE (R IRS)

1.2 . .
— 1 1
£ 1 fole 41 4l
& 1 1
’ 1 1
808 Le :
E 1 1 ’
€ 0.6 ! !
s Fl — _:_._‘_.4;..:_._._
2 1 1
5§04 ; :
o o 1
T 0.2 -|-Beginningof| , _End of
'5:’ light ifradiation} | light irrad|ation
o 1 1

0 30 60 90 120 150 180 210
Time [min]

H6 ANATIVT e NS R
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Fig.8 Performance comparison between TiO2 when ultraviolet
rays irradiation and TiO». when visible light irradiation.
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