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ABSTRACT Au/TiO, composite films with different pore sizes of antidot arrays are prepared by inversion
replication of colloidal crystal templates. The microstructure and the photocatalysis performance of all samples
are characterized by using SEM, AFM, XRD, UV-Vis and four-point probe. Relations between the coverage of
antidot arrays 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 increasing, the conducting ability and the charge carriers transport efficiency enhances. This is
responsible for the improvement 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 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.3 XRD patterns of TiO, films
K425 T TiO, R I Au e 5 FES IR SEM IR R . I i BRI LA SR, 73900 1.3,2.3,3.3,4.2
5.6 pm. FOR SRR RS BN B s e ek, B LR B P 3 A 6 4L, LU TR, fL
5L 18] 40N < Jm BB HERL T B, 28 EDS 0 A < J@ Mk Au. T8I SEM U5, #Eah L1
ASLIANRE R 5 B ] PS TRk BLAR A R AP IR LU BISC &R, SLIRIEREI AN PS TR AR 1/5.

4608 1

4 Au [ RiFESIK SEM 14
Fig.4 SEM images of Au antidot arrays in pore sizes of 1.3 pm (a), 2.3 pm (b), 3.3 pm (c), 4.2 pm (d) and 5.6 um
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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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Fig.6 Relations between degradation rate and pore size of antidot arrays
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Fig.7 Geometry structure of colloidal crystal templates (a) and antidot arrays (b) (d,—diameter of PS microsphere,
d,—diameter of antidot arrays, »—microgrid spacing of antidot arrays)
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Fig.11 Schematic diagram of charge carrier migration in the pore of antidot arrays
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