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Preparation and Characterization of ZnO Hollow Micro-spheres with Excellent
Property of Blue Emission

SUN Yong-Jiang, WANG Li, JIANG Xue-Hui, CHEN Ke-Zheng

(College of Materials Science and Engineering, Qingdao University of Science and Technology, Qingdao 266042, China)

Abstract: With the assistance of glucose and citrate, hollow micro-spheres of zinc citrate were prepared through
low-temperature hydrothermal route, and then hollow micro-spheres of ZnO were obtained by calcinating the precur-
sor at 500°C in air. The composition, structures and morphologies of products were characterized by XRD, TG-DSC,

SEM, TEM and IR. It was investigated that the precursor hollow micro-spheres with average diameter of 2 um and
thickness of 200 nm were prepared by the hydrothermal route. ZnO hollow micro-spheres prepared by calcinating the
precursor with average diameter of 1 pm and thickness of 100 nm were composed of nanoparticles with diameter of
20-30 nm. The room-temperature photoluminescence property of the sample was studied. Under excitation wave-
length of 325 nm, the as-prepared ZnO hollow micro-spheres possess excellent properties of blue emission, locating at
469 nm.

Key words: ZnO; hollow micro-spheres; Ostwald ripening; blue emission
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Fig.1 XRD patterns of precursor (a) and ZnO (b)
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Fig.2 SEM images of precursor and ZnO hollow micro-spheres
(A) SEM images of zinc citrate precursor; (B) High-magnification
SEM images of precursor; (C) SEM images of ZnO hollow micro-spheres;
(D) High-magnification SEM images of ZnO hollow micro-spheres
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Fig. 3 IR spectra of precursor (a) and ZnO (b)
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Fig. 4 DSC-TG curves of precursor
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Fig. 5 SEM images of precursor prepared with different con-
centrations of trisodium citrate

(A) 0 mol/L; (B) 0.015 mol/L; (C) 0.03 mol/L; (D) 0.035 mol/L
Conditions: 0.05 mol/L Zn(NO;),6H,0; 0.05 mol/L Ce¢H,Ny;
0.05 mol/L glucose
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Fig. 6 SEM images of zinc citrate precursor and ZnO hollow
micro-spheres prepared with different concentrations of glucose
(A, B) 0 mol/L; (C, D) 0.15 mol/L; (E, F) 0.25 mol/L
Condition: 0.05 mol/L Zn(NOs),"6H,0; 0.05 mol/L CgH;,Ny;
0.05 mol/L trisoclium citrate
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Fig. 7 PL spectrum of ZnO hollow micro-spheres
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