5519452 1) TEEEEEFIR 2009 4F2 A
Vol.19 No.2 The Chinese Journal of Nonferrous Metals Feb. 2009

XEHS: 1004-0609(2009)02-0292-06

H,O,7ETIO, A] W e 1k /e iz B 89 1E B #1328

}%%gl’ '7'@']‘512, QF //%\l’ Xlg/’ji"ifjéla ﬂ,‘ 4%1’ fﬁ}iﬁkz

(1. RYNBRNE B AR 2 B A5 IR TR Be, Il 518055
2. TREIRY &R S TR, Kb 410083)

WOE: BRI LA SR TIONE AL, BT T HyOofETiO, AT WG HEAL S M AR A P . 25 238
K, HyO7E TiO, R IS PEA R B J5 7T 1 95 TiO, ¥ GBSO B 42 P X s 38 Tk 0] Jse AR 2R 1R 96 6 6 1% 43 A s
LA UTIONEH, O F R4 AT T, 2T WOLHUR WTRFEE RS 8 P A 2 5 B th 5-OH. i fb SR, fE VAR R
HINANH,0,)5 , 3FOGHALFII e TT WG PR ZRTY,  FLA 20 A B TiO, s H foe i AR 1, [ 120 minsd
IR IR 221580%;  TETIO AT WG R B FR T, BT T TIO% — R AN E A KB4 H,0,, A H,0,
SRR, ARG G AT e A B AR RS e e PEAE

KR H,0,; TiOy; AT WLJafifl

HESHES: 0643 MEKFRIRES: A

Effects of H,O, on TiO, photocatalysis under visible light irradiation
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Abstract: The effects of H,O, on TiO, visible-light photocatalytic performance were studied, using anatase, rutile and
mixing crystalline TiO, as photocatalysts. The results indicate that the absorption of H,O, on TiO, surface to form active
species extends the light absorption range of TiO, into the visible light region. Fluorescence spectrum analysis indicates
that the -OH radical free from rutile TiO, surface can be constantly produced under visible light irradiation with addition
of H,0,. The photocatalytic tests indicate that phenol can be visible-light photocatalytic degraded with the addition of
H,0, by any one of the three photocatalysts, and the rutile form exhibits the best photocatalytic activity, its degradation
ratio can be 80% after 120 min reaction. In the process of TiO, visible-light photocatalysis, hydrogen peroxide is
generated by anatase TiO, from a series of complex reaction, and the generated hydrogen peroxide is only an intermediate,
which is responsible for the degradation of organic pollutants under visible light irradiation.
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Table 1 Characteristics of TiO, photocatalysts

Surface

Sample code Anatase/% Particle size/nm )
area/(m™g ')

TIO-A >99 20 70
TIO-R <1 80 30
TIO-P25 75+5 25 50
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Fig.1  Effects of H,0, treatment on light absorption
characteristics of TiO, powders: (a) TIO-A; (b) TIO-P25; (c)
TIO-R
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Fig.2 H,0, decomposition results by TiO, visible-light
photocatalysis
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Fig.3 Fluorescence spectra at various irradiation periods

obtained from irradiated TIO-R under condition of Vis/H,0,
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Fig.4 Fluorescence spectra at various irradiation periods

obtained from irradiated TIO-R under condition of Vis/O,
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Fig.5 Comparison among three TiO, photocatalysts by -OH

formation amount under condition of Vis/H,0,
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Fig.6 Photocatalytic degradation results of reactive red X—3B

under condition of Vis/O,
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Fig.7 Photocatalytic degradation results of reactive red X—3B

under condition of Vis/H,0,
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Fig.8 Photocatalytic degradation results of phenol under
condition of Vis/H,0,
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