366 55 T WL MR 2 AR Vol. 36 No. 5
2021 £ 5 H Journal of Inorganic Materials May, 2021

XEH S 1000-324X(2021)05-0507-06 DOI: 10.15541/jim20200358

CsPbBr;@TiO, L= &gk E S+
A{EKTRE AT e fE L5

H A, S0, T &k, K&, #i#m, BEK

(L#HBRFEARAKRE HAHAES TRER, L 201418)

W E: CsPbBry F5RN & mUFE /K AN AR 5 M — Lt R 1) I P 1) D B PR 3R o R TSR L BRR U T i /K e 45 At
B J7VEAE CsPbBry R TiO, (R 2, il 46 T —Fh BAT R AF /KA E VEFDE HEAL TV (¥ CsPbBr@TiO, 4 5E 4514
AR E AR BTG R CsPoBry F54RAT &7 U210 8 nm, 78 )2 A 58 42 45 5 ) TiO,, S50 20 nm.
KFAER W AR PG EME ] B RAE T CsPbBr@TiO, H & MBI ML TERE . 25 LW,
CsPbBr;@TiO, & & FH R AL BT U F40 TiO, A1 CsPbBrs #54KH™ B 1 25 . Yt MR 4 S K W, CsPbBr; Al
TiO, ¥ LI 57 07 45 44 B B8 A 1t 6 A A 1 143 25, A3 F+ CsPbBr@TiO, E & M R AL ML e  BE B 21 2, TiO,
FLAEY CsPbBrs [F14R 37 244 CsPbBrs MK/} WEFF K, 453 CsPbBrs@TiO, £ &M EHRAREF KA EME. 2
AR RIS Y 2 )5, [ CsPbBr@TiO, EAMEHI I RIACRIGHELTERERREAZE

% $# 1A: CsPbBr;@TiOy; AKESHEL Sefiefy; i &

hESHES: 0643 XLEEERER: A

CsPbBr,@TiO, Core-shell Structure Nanocomposite as Water Stable and
Efficient Visible-light-driven Photocatalyst

XIAO Xiang, GUO Shaoke, DING Cheng, ZHANG Zhijie, HUANG Hairui, XU Jiayue

(School of Materials Science and Engineering, Shanghai Institute of Technology, Shanghai 201418, China)

Abstract: The inherent poor stability of CsPbBr; perovskite quantum dots (QDs) is the main impediment
restricting their applications. In this work, a CsPbBr;@TiO, core-shell structure nanocomposite with high water
stability and efficient photocatalytic activity was fabricated through the hydrolysis of tetrabutyl titanate, followed
by calcination. The as-prepared CsPbBr; QDs have a size of ca. 8 nm, encapsulated by incompletely crystallized
TiO, protective layer with a thickness of ca. 20 nm. The photocatalytic performance of the CsPbBr;@TiO,
nanocomposite was investigated by degradation of Rhodamine B (RhB) in water under visible light irradiation. The
result shows that the CsPbBr; @TiO, nanocomposite exhibits much more enhanced photocatalytic activity than pure
TiO, and CsPbBr; perovskite quantum dots. The photocurrent test results showed that the formation of the
CsPbBr;@TiO,; heterostructure can promote the separation of photogenerated carriers, which led to the improve-

ment of photocatalytic performance of the composite material. More importantly, TiO, can act as a protective layer
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to separate CsPbBr; from water, which brings about the high water stability of the CsPbBr;@TiO, nanocomposite.

After photocatalytic degradation of pollutants, the recovered CsPbBr;@TiO, nanocomposite retained its original

morphology, luminescent and photocatalytic properties.

K ey words: CsPbBr;@TiO,; nanocomposite; photocatalysis; charge separation
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Fig. 2 TEM images of CsPbBr; (a) and CsPbBr;@TiO, (b), and (¢) HRTEM image of CsPbBr; @TiO,
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