% 50 % %510 ¥ Vol.50 No.10
2014 4£ 10 A #%1163-1169 I ACTA METALLURGICA SINICA Oct. 2014  pp.1163-1169

Au R = BEFIFLIEST AUITIO B & ERR ik
P RERYFZ "

AAETKY KD BERELeY TRR? F K W FHY
1) Fi TV AE B S MR 7T B4R 5 s 5 4 SR AE 787, JE AT 100095
2) b R R A R A SR BT 700, JE 5t 100191

1 OB St A AR S ) B, % T R B I FLAR 5 1 AUITIO. B A T, SR SEM, AFM, XRD, UV-Vis Al
PUERET MR AN S5 T B 52 A MR S5 A A AL BB IEAT 17 3R AE., 8 X e A B AR AR AR sz st B T LART RS R A -5, 16 i
T AU B S AE TiO, W5 2 T 19 75 o T AR5 AR A sRoRLAR (1 96 3R, 25 SRR B S BE B FLAT N & G v IR R fie fb PR e
AR5, FLARRE K, R s B2 ) 5 MR R ER 1, AT IS SR G 5, (R A i MR R 3 s RIET, FLAR S K s
ROt BT S FEAEAE I FE A LR IR, A A AP RE PR, 2 P E R 330 T AU/TIO, B2 A Wi R 1 e M
A PEREBE Au SRS FEFFLAR B3 X B3 i BRI B AU, HRTEFLAR R 3.3 um I I8 31 5 .

KHIE Au SRS, TiO,, FLA%, Stk P gE

FREES S TG146.3, TQO34 XRRFRIRTE A Y EHRES 0412-1961(2014)10-1163-07

EFFECT OF PORE SIZES OF Au ANTIDOT ARRAYS ON
PHOTOCATALYSIS PERFORMANCE OF AuU/TiO;
COMPOSITE FILMS

QI Hongfei ?, LIU Dabo ”, TENG Lejin ¥, WANG Tianmin ?, LUO Fei ?, TIAN Ye ?

1) Department of Steel and Rare-Noble Metals, AVIC Beijing Institute of Aeronautical Materials, Beijing 100095
2) Center of Condensed Matter and Material Physics, Beihang University, Beijing 100191

Correspondent: QI Hongfei, senior engineer, Tel: (010)62496842, E-mail: ghf@ss.buaa.edu.cn
Supported by Innovation Foundation of Beijing Institute of Aeronautical Materials (No.

KF53090315)
Manuscript received 2014-04-04, in revised form 2014-06-29

ABSTRACT Au/TiO, composite films with different pore sizes of antidot arrays are prepared by inversion repli-
cation of colloidal crystal templates. The microstructure and the photocatalysis performance of all samples are char-
acterized by using SEM, AFM, XRD, UV-Vis and four-point probe. Relations between the coverage of antidot ar-
rays on the surface of TiO, films and the diameters of template microspheres are discussed through calculation on
geometric model of colloidal crystal templates and antidot arrays. The results show that the pore size of Au antidot
arrays significantly influences the photocatalysis performance of the composite films. With the pore size increas-
ing, the conducting ability and the charge carriers transport efficiency enhances. This is responsible for the improve-
ment of photocatalysis performance. At the same time, the recombination probability of photoinduced electrons
and holes increases during the charge carrier migration with the pore size decreasing, which result in the decrease
of the photocatalysis performance. The photocatalysis performance increases rapidly and then decreases gradually
with the pore size increasing, which is the result of the aforementioned two aspects of factors. The photocatalysis
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performance of the composite films reaches the maximum value when the pore size of Au antidot arrays is 3.3 um.
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Fig.1 Schematic diagram of Au/TiO, composite film
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Fig.2 SEM images of TiO, film (a) and monolayer colloid
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Fig.3 XRD pattern of TiO, films
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Fig.4 SEM images of Au antidot arrays in pore sizes of 1.3 um (a), 2.3 um (b), 3.3 um (c), 4.2 um (d) and 5.6 um (e)
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Fig.5 Ultraviolet-visible absorption spectra of initial methylene blue solution (a) and methylene blue solution degraded by

photocatalysts for 1 h (b)
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