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Synthesis of Inverse Opal TiO; Thin Film with a Pseudo-single-crystal Framework
for Enhanced Photocatalytic Activity
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Abstract

In order to enhance the photocatalytic activity, it is essential to suppress hole-electron recombination and to use
incident light efficiently. The former can be achieved by manipulating the crystal plane, while the latter is attainable through
the slow photon effect, which is typical in photonic crystals (i.e., crystals with a periodic structure of refractive index). In
this study, a colloidal crystal of polystyrene nanoparticles (opal) was used as an organic template to obtain an inverse opal
TiO; thin film, which has a periodic porous structure. A pseudo-single-crystal framework was achieved by employing liquid
phase epitaxial growth, resulting in enhanced photocatalytic activity.

Keywords: Photocatalyst, Inverse Opal Structure, Liquid Phase Epitaxial Growth

1. #8

ST 7 B L E R A R T DB CTh Y, — TR, B72% 2 SOfSSEENSEL Lz T ¥ VA
Z DIRWERAL /3 R OB 2 R U T2l - R - Bt fe o F L (STiOs) ZFM & Lotz Lo, 13F
W Bk - B & Vo TR TOMARRENEA TND. £ 100 %D NESETZhE (RIS N7 HAD D B, RIGIZFIH
7o, MU H < 7R VT2 5T DKL, (AR SNTTFORNE) ZiEk Lz SE] 203G S Tns. ok
BHIRE L2 WBEM e KB AERTFIETH L Z b, B RN &0 A U7 & EALRNE N ENRIORS B I B E)
HMoOERICEITTZERED LN TND. TNETELHE (B ENBE) L, BT - B OBREEBIH S5
SRR IERBE A BARE ST E 2, bl sk OB - 1E 4L LT, ZOEIREMERLELENTVS. Ok
KOFFEAIZED, IEMESMAONTLES EWVIHiE DD, fEEA T OHIE A EE A A KBS A8 LB X 5

BHEINTND. ns.
i, MECORMMEE LT bEETHDH.
AT 12 A 20 A4 TROEAPMEE R T2 7+ b=y 7T, 7
* o RRUEMERT T SRR SRR R N X TR AT Fhow IRy Ry v T CEa T 20 EEK) B
5% H 1Y
Department of Applied Chemistry, School of Engineering, HOWEEAGF LIZBRIcAr—7 4 b2 EMEER D Y0

;l";)l(;f/;s?fn.:pg:lversny: 5 Senjyu-Asahicho, Adachi-ku, Tokyo B SHRIIT RS R A BB N RE D T L NH RTINS I,

o JUTEMAE B E T Y — HIRERE R O, BITROEMEEZ AT M (T4 F =y

suzuki.norihiro@mail.dendai.ac.jp

Department of Natural Sciences, Center for Liberal Arts and 7 KM EMRRL, TONBIRBER E—HT 5 AR—T
Sciences, Tokyo Denki University * b ERESED LT, RIDLOHEMIE I S Stk

T 1% 4/ Corresponding author ) .
PEVER EREBT 5 9.

(44)



