Journal of Crystal Growth 312 (2010) 3075-3079

journal homepage: www.elsevier.com/locate/jcrysgro

Contents lists available at ScienceDirect " ue CRYSTAL
GROWTH

Journal of Crystal Growth

Synthesis and optical properties of Ce-doped ZnO hexagonal nanoplatelets

Waleed E. Mahmoud *

King Abdul-Aziz University, Faculty of Science, Physics Department, Jeddah, Saudi Arabia

ARTICLE INFO

Article history:

Received 19 February 2010
Received in revised form

10 June 2010

Accepted 17 July 2010
Communicated by K. Nakajima
Available online 3 August 2010

Keywords:

A1l. Doping

A1. Nanostructures

A2. Hydrothermal crystal growth
B1. Nanomaterials

B3. Semiconducting materials

ABSTRACT

Single crystalline Ce-doped ZnO hexagonal nanoplatelets are successfully synthesized. Zinc acetate,
cerium nitrate, potassium hydroxide and poly vinyl alcohol were mixed together and transferred to a
100 mL Teflon-lined stainless steel autoclave kept at 150 °C for 24 h. The obtained precipitant is
calcined at 600 °C. The morphology and microstructure were determined by field emission scanning
electron microscopy (FE-SEM), X-ray diffraction transmission electron microscopy (TEM), energy-
dispersive X-ray spectroscopy (EDX) and photoluminescence (PL) spectroscopy. The investigation
confirmed that the products were of the wurtzite structure of ZnO. The doped hexagonal nanoplatelets
have edge length 25 nm and thickness 11 nm. EDX result showed that the amount of Ce in the product
is about 15%. Photoluminescence of these doped hexagonal nanoplatelets exhibits a blue shift and weak
ultraviolet (UV) emission peak, compared with pure ZnO, which may be induced by
Ce-doping. The growth mechanism of the doped hexagonal nanoplatelets was also discussed.
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