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Preparation and Optoelectronic Properties of Hierarchical Porous ZnO Microspheres

CAI Feng-Shi*'*  WANG Jing' SUN Yue' YUAN Zhi-Hao? DUAN Yue-Qin'?
("Nanomaterials & Nanotechnology Research Center, School of Materials Science and Engineering, Tianjin University of
Technology, Tianjin 300384, China)

(Key Laboratory of Display Materials & Photoelectric Devices(Tianjin University of Technology), Ministry of Education,
Tianjin 300384, China)

Abstract: ZnO microspheres with hierarchical porous structures were fabricated via a simple low temperature
chemical bath deposition method. Samples were characterized by X-ray diffraction (XRD), scanning electron
microscope(SEM), transmission electron microscopy (TEM), N, adsorption desorption and UV-Vis spectrophotometry
(UV-Vis). Results show that the as-synthesized products are the hierarchical porous ZnO microspheres consisted of
nanoparticles with the diameter of 10~20 nm, and have a surface area of 40 m* g™. Dye-sensitized solar cells (DSCs)
based on the ZnO porous microspheres exhibit improved photovoltaic performance compared with that of the ZnO

nanoparticles due to the enlarged surface area and enhanced light-scattering capability.
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Fig.1 XRD pattern of the porous ZnO microspheres
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Fig.2 Low (a) and high (b) magnification SEM images of porous ZnO microspheres;
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Fig.3 TEM(a) and HRTEM (b) images of porous

Zn0 microspheres
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Fig.5 UV-Vis absorption spectra of the ZnO electrodes
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Fig.6  J-V curves of DSCs based on porous ZnO

microspheres and ZnO nanoparticles
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Table 1 Parameters of DSCs based on porous ZnO

microspheres and ZnO nanoparticles

Jo/ mA-em?® V. /mV FF n/! %
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0.93%,, i °H DSCs Y50 H HL I 25 B2 /N5 06 B AR 1y
YRk W 5 R O MR K 2 R 8 D) A DG gl
2.4.2 SR TAERE

Bl 7 ZFE 400~800 nm 71 [l P A BH HEL b 1) BRL 5
A B B 3 350K (IPCE) T 46 el B AT T TPCE i £k
5 N719 Y RHEAL Y ZnO HE AR 9 6 OGS A8 fh Fs 3
=B, 24l Zn0 HBk K B L Y IPCE &

60
@ Microspheres
50 1 —=—Nanoparticles
40 - R
e .
30 5o
R b Y e
= J %
@] o ~.
£ 20 ..' ~.~.
o "
10 4 .ﬁ" ®
3
0 T T T T T y
400 500 600 700 800
A/nm
K7 3T ZAL ZnO BEKF ZnO 94K BORLAY DSCs Ot
i T AR

Fig.7 Photocurrent action spectra of DSCs based on

porous ZnO microspheres and ZnO nanoparticles
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