Material Sciences #¥}#l2, 2011, 1, 60-64

http://dx.doi.org/10.12677/ms.2011.12012  Published Online July 2011 (http://www.hanspub.org/journal/ms/)

Photocatalytic Activity of ZnO Nanocrystals Synthesized
by Sol-Gel Method

Yu Liu, Yong Hu"
Zhejiang Key Laboratory for Reactive Chemistry on Solid Surfaces, Institute of Physical Chemistry,
Zhejiang Normal University, Jinhua
Email: yonghu@zjnu.edu.cn; yuliu@zjnu.net
Received: Mar. 24th, 2011; revised: Apr. 29th, 2011; accepted: May 6th, 2011.

Abstract: Zinc oxide (ZnO) was a new versatile material which has attracted much attention for its excellent
optical and electrical properties. In this paper, ZnO nanocrystals were synthesized successfully via a facile
sol-gel method, in which zinc acetate was used as zinc source and diethylene glycol was used as solvent. The
ZnO nanocrystals with average size of 3.5, 4.7, 5.6, 6.7, and 8.6 nm were obtained by controlling the zinc
precursor concentrations, respectively. The products were characterized by X-ray powder diffraction (XRD),
scanning electron microscopy (SEM), and transmission electron microscopy (TEM), XRD pattern revealed
that the ZnO nanocrystals are indexed as pure wurtzite phase with good crystallization. Furthermore, the pho-
tocatalytic activity of the ZnO nanocrystals was investigated by degradation of the Rhodmine B (RhB), the
results demonstrated that the photocatalytic activity of the ZnO nanocrystals was gradually enhanced with the
decreasing of particle size.
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Table 1. The preparation data of ZnO nanocrystals

R 1. ZnO YK RHI IR

FEMSS  Zn(AC),2H,0(g) C4H 003 (mL)  Zn(AC), (mol/L)
S1 0.0878 20 0.02
S2 0.1758 20 0.04
S3 0.2634 20 0.06
S4 0.3512 20 0.08
S5 0.5268 20 0.12

AR R B, NS THES] 300°CHS 4P
FrksbE 1 h, BUREMS XRD, RESFRS 2058 S1-300,
S2-300, S3-300, S4-300, S5-300.
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Figure 1. XRD partens of S2 samples were synthesized at different
calcination temperatures for 1 h (a) and S1~S5 samples were cal-
cined at 500°C for 1 h (b)
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Figure 2. TEM images of S5-300 ZnO nanocrystals (A, B) and SEM image of ZnO/SiO,
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Figure 3. PL spectra of as-prepared ZnO nanocrystals and
ZnO/SiO, core-shell structures
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Figure 4. The absorption spectra of the RhB solution in the pres-
ence of $5-300 ZnO nanocrystals at different exposure time (a) and
different sizes of ZnO nanocrystals after exposure to
UV-irradiation for 5 min (b)
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