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Abstract

Project Code : MRG5280125

Project Title : Synthesis of One-Dimensional ZnO Nanoparticles via Precipitation
Method and its Optical Properties: Optical Absorption and

Photoluminescence

Investigator : Asst. Prof. Dr. Sumetha Suwanboon
Department of Materials Science and Technology, Faculty of Science

Prince of Songkla University

E-mail Address : ssuwanboon@yahoo.com; sumetha.s@psu.ac.th

Project Period : 2 years

One-dimensional (1-D) ZnO nanostructures were successfully synthesized
through a precipitation method by controlling various parameters including a type of
precursor, precipitating agent and capping agent as well as their concentrations. The
precipitating agent and its concentration had influenced the crystallite size and particle
shape significantly. In this study, 1-D ZnO nanostructures formed when high
concentration of precipitating agent was introduced into the solution so as to generate a
growth species Zn(OH)AZ'. Considering an effect of capping agent (CTAB and TOA),
crystallite size of ZnO particles decreased as a function of CTAB and TOA
concentration.

ZnO particles have energy bandgap of varying between 3.173-3.228 eV
depending on its crystallite size and defect concentration in the ZnQO Iattice. Besides,
the ZnO particles performed a UV and visible broad band centered at about 390 and
640 nm, respectively. The UV emission peak is attributed to the direct recombination of
excitons through an exciton-exciton collision process and the visible broad band come
from an overlap of many peaks. This peak is attributed to imperfections in ZnO lattice

such as oxygen vacancies.
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