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Enhanced Visible-light Absorbance of Nanosized Agl/TiO, by Using Calcination

Combined with Light Irradiation
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Abstract: With the aim to enhance visible-light absorbance, calcination combined with light irradiation was used to modify nanosized Agl/TiO, .
UV-Vis spectrum curves indicated that the modified sample exhibited an intense absorption in the whole visible light range and a spectrum
shifted from 465 nm to 800 nm, and that absorbance at 500 nm was improved three times as much as that of the reported pertinent material .
XRD analytic results demonstrated that calcined Agl/TiO, possessed more rutile phase with reduced band gap from 2.89 eV to 2.81 eV, and
that the following xenon-light irradiation further enhanced the relative contents of anatase TiO, > rutile TiO, and Agl accompanied with produced
AgCl phase; leading to the decrease in band gap to 1.55 e€V. Formation of AgCl and increases in the relative contents of rutile TiO, and Agl
should take the main responsibilities for the decrease in the band gap and enlargement of visible-light absorbance. Additionally, it was
confirmed that only the spectrum absorption of the calcined Agl/TiO, could be improved by light irradiation, and that ultraviolet light played
more role than visible part during the light irradiation. Moreover; it was proposed here that two or more silver halides supported on TiO, could
show more capabilities to stimulate visible-light activation of TiO, .
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Fig.2 Effects of modification on diffraction peak intensities of crystalline phases
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Fig.4 UV-visible absorbance spectra of modified Agl/TiO, samples under different irradiation light

2.2.3 RBINTAIXT Agl/TiO,-C WOGHFPE 5%
A KT i HEL IS 8] ¥ 39 00, Agl/Ti0,-C 1) UV-vis
MR AR T HE R I AR L 5D . G 1% 1 3
JATFRA , BT AT FE i (10 WSO B #48 AJ5LK (1) 465 nm
) K% 7 M # 3y, A0 HEAS ] WL DA A R, i L
B T A 3R 0% (425 nm M D48 7E 500 nm BT
NHEIT 1 AR s AT I W B R, T
R A L B ] (%) 8 it 38 0, AR Rl 7 b
S o WA FERAIG, X828 A0 16 P W S I i) i sk 2>, L9
/U TR 52 0T LG R R D' W WA o ) i 8 /N AR 22 ] A
TR R R o U TR R R BT T 7 b 9 Agl/
Ti0,-C-X-7, "EAE 500 nm A& FIWOGREIES] T 0.91 /¢
A, 5 H AT R E W Agl/Tio, AH B O B 45 08

1.8

—— AglTiO,-C-X-9
—— AgI/Ti0;-C-X-7
LsF AgI/Ti0,-C-X-5
----- AglITiOy-C-X-3
— —— AgITiO,-C-X-0
12}

< 09

06

03[

ol

1 Il 1 1
200 300 400 500 600 700 800
#/am

5 REBEEI Agl/TIO,-C X IRUTHFE 8 #20
Fig.5 Effects of irradiation time on absorbency of Agl/TiO,-C



1972 7N 58

B

P

% 30 &

0.3, FEm 3 4% . LA 800 nm E N Agl/TiO,-C-X-7
(RIS B, LA 55 FE P 3 T 1.55 eV

HRAE XRD 73T 45 AL, Ja B A2 T Agl A AgCl X
2T R AH I, IR T Agl BUAK AL Tio, MG AL
AR TIO, AT & & . Cl AT AR IE T 4 R KT A
BRI 0T AR ) A ) R ARG (R IO R, Agl FH 42
ZIAT AL TiO, AFRS Er 5 IR 3G I BE 2 BRI B ot
MR AT T B (1) B R DA, AEL[E) I, AgCl ) ™ AR A
SERRREE AT ] WO Y R — AN R R, DR
7 500 nm P (0] WG X, AgCl H A AR GF 11 56
s R, AR 45 SRR T — RlORT R 2 B
8 2 Fi BB s AR U BAE A0 K Tio, b, A EAT
ANTR PRI AE IR 7 » B B A 2850 b 9 6] 0T DL ' 11 g
IS5 LT 38 5 06) ] L' P v 2

3 it

COME I HBRE 25 A5 ' 4 1 41 & 2P Agl/Tio,
(RO 1% VG B o RS AT X, JFAE 500 nm AL IR
JREBEN T 0.91 ZiA7. AgCl (7= 4L Agl G40 47
R Ti0, AHRE 7 B ) 3G 0 A2 Y 9 Agl/Tio, B UL i
I £ ) 2

(R Bk o 1) Agl/Tio, A R 18 i b ok
P06 T WOCHURSE L, i 5, A bR AR T A 2
FEERAG, WG LD

(3)2 Ffral 2 B LA _E Y 5 A R G 3 AE 952K Tio,
e TEREAT RO 556 R LG AR WA
SE K-
[ 1] Tomkiewicz M. Scaling properties in photocatalysis [ J]. Catal

Today, 2000, 58(2-3): 151-159.
[2] Zhao W, Ma W H, Chen C C; et al. Efficient degradation of toxic
organic pollutants with Ni, O3/TiO,_, B, under visible irradiation Lyl
J Am Chem Soc, 2004, 126(15): 4782-4783.
Grieken R, Aguado J, Lopez-Munoz M J, et al. Photocatalytic
degradation of iron-cyanocomplexes by TiO, based catalysts [ J].
Appl Catal B: Environ, 2005, 55(3): 201-211.
[4] LiuHM YangW S, MaY, et al. Extended visible light response of
binary TiO,-Ti, O3 photocatalyst prepared by a photo-assisted sol-gel
method [J]. Appl Catal A: Gen, 2006, 299(17): 218-223.
[5] ChenHW, KuY> Kuo Y L. Effect of PU/TiO, characteristics on
temporal behavior of o-cresol decomposition by visible light-induced
photocatalysis [J1. Water Res, 2007, 41(10): 2069-2078.
[ 6] Saylkan H. Improved photocatalytic activity of Sn** -doped and
undoped TiO, thin film coated stainless steel under UV- and VIS-
irradiation [J]. Appl Catal A: Gen, 2007, 319(1): 230-236.
[7] LamRC W, Leung M K H, Leung D Y C, et al. Visible-light-

assisted photocatalytic degradation of gaseous formaldehyde by

9]

L10]

[11]

[12]

[13]

[14]

[15]

L16]

[17]

18]

[19]

[20]

[21]

[22]

[23]

parallel-plate reactor coated with Cr ion-implanted TiO, thin film
[J]. Sol Energ Mat Sol C, 2007, 91(1): 54-61.

Xie Ys Zhao X J» Chen Y Xs et al. Preparation and characterization
of porous C-modified anatase titania films with visible light catalytic
activity [J1. J Solid State Chem, 2007, 180(12): 3576-3582.
Wang C» Li J> Mele G- et al. Efficient degradation of 4-nitrophenol
by using functionalized porphyrin-TiO, photocatalysts under visible
irradiation [J]. Appl Catal B: Environ, 2007, 76(3-4): 218-226.
Teoh W Y, Amal R, Madler L» et al. Flame sprayed visible light-
active Fe-TiO, for photomineralisation of oxalic acid [ J]. Catal
Today, 2007, 120(2): 203-213.

Han J K, Choi S M, Lee G H. Synthesis and photocatalytic activity
of nanocrystalline TiO>-StO composite powders under visible light
irradiation [ J]. Mater Lett, 2007, 61(18): 3798-3801.

Yang X X5 Cao C D> Erickson L, et al. Synthesis of visible-light-
active Ti0O,-based photocatalysts by carbon and nitrogen doping [J].
J Catal, 2008, 260(1): 128-133.

SuY L, Han S, Zhang X W, et al. Preparation and visible-light-
driven photoelectrocatalytic properties of boron-doped TiO, nanotubes
[J]. Mater Chem Phys, 2008, 100(2-3): 239-246.

Hou Y D, Wang X C> Wu L et al . N-Doped SiO,/Ti0, mesoporous
nanoparticles with enhanced photocatalytic activity under visible-light
irradiation [J]. Chemosphere, 2008, 72(3): 414-421.
Higashimoto S, Tanihata W, Nakagawa Y, et al. Effective
photocatalytic decomposition of VOC under visible-light irradiation on
N-doped TiO, modified by vanadium species [J]. Appl Catal A:
Gen, 2008, 340(1): 98-104.

Ishibai Y, Sato J» Nishikawa T» et al. Synthesis of visible-light
active TiO, photocatalyst with Pt-modification: Role of TiO, substrate
for high photocatalytic activity [J]. Appl Catal B: Environ, 2008,
79(2): 117-121.

Brahimi R, Bessekhouad Y, Bouguelia A, et al. Improvement of
eosin visible degradation using PbS-sensititized TiO,[J1. J Photoch
Photobio A, 2008, 194(2-3): 173-180.

SuW Y, Chen J X» Wu L, et al. Visible light photocatalysis on
praseodymium( [[| )-nitrate-modified TiO, prepared by an ultrasound
method LJ]. Appl Catal B: Environ, 2008, 77(3-4): 264-271.
Shaban Y A, Khan S U M. Visible light active carbon modified n-
TiO, for efficient hydrogen production by photoelectrochemical splitting
of water [J]. Int J Hydrogen Energ, 2008, 33(4): 1118-1126.
Ohno T> Murakami N> Tsubota T> et al. Development of metal
cation compound-loaded S-doped TiO, photocatalysts having a rutile
phase under visible light [J]. Appl Catal A: Gen, 2008, 349(1-2):
70-75.

Turkovic A> Radic N» Sokevic D. UV and infrared studies of TiO,
thin film cathodes in Ag/Agl/TiO, SnO, photosensitive galvanic cells
[J]. Mater Sci Eng B-Solid, 1994, 23(1): 41-47.

Fitzmaurice D, Frei H, Rabani J. Time-Resolved Optical Study on
the Charge Carrier Dynamics in a TiO,/Agl Sandwich Colloid [J1. J
Phys Chem, 1995, 99(22): 9176-9181.

Hu G Hu X X; Wang L S,

et al. Visible-Light-Induced



73] ROUE BRSO R I

FEREAK Agl/TiO, [TT LG Y

1973

Photocatalytic of Azodyes Agl/Ti0,
Dispersion [J]. Environ Sci Technol, 2006, 40(24): 7903-7907.
GRS, TR, BBL, 4% TiO, 55 ZnFe, O, W RAEHT 98 ) M)
B B SR rE [1]. MRS, 2003, 17(3): 81-
83.

TR, ATHEF, R gk Ag——2 1L Sio, AR
il & LR BERE ST (7], RERRERSR, 2003, 3(3): 246-249.

Boujday S, Wunsch F» Portes Ps et al . Photocatalytic and electronic

Degradation in  Aqueous

[24]

[27]

[28]

properties of TiO, powders elaborated by sol-gel route and supercritical
drying [J]. Sol Energ Mat Sol C> 2004, 83(4): 421-433.
Vogelsang H> Husberg O, Osten W. Optical properties of y-Agl
nanocrystals synthesized in reverse micelles [J]. J Lumin, 2000, 86
(2): 87-94.

BRI, b, T L RO A K B A AR LR R D6 i
R T V7L R R SRR {100 3 1T s ST RORE L R
[J]. #ha24R, 2006, 64(9): 833-838.






