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pelicula).One-step synthesis of
zinc oxide nano-particles in the
presence of nonionic polymers

and their quantum size effect. A
new simple polymeric solution
method, one-step synthesis, was
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nano-particles by simple
precipitation in the presence of
polyvinylpyrrolidone (PVP) and
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polyethylene glycol (PEG). The
effects of solvent type, oleic acid

(OA) and surfactant
concentration, and reaction

temperature were systematically
investigated and optimized. The
size of ZnO nano-particles was

easily controlled by adjusting the
reaction conditions, which was

characterized by X-ray
diffractometer (XRD),

transmission electron microscopy
(TEM), scanning electron

microscopy (SEM), atomic force
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microscopy (AFM), scanning
transmission electron microscopy
(STEM) and Fourier transform
infrared spectroscopy (FT-IR).

By further employing water
instead of ethanol as co-solvent,
the size of ZnO nano-particles

was decreased. Furthermore, the
morphology of ZnO nano-

particles was improved as the
reaction temperature increased.

At room temperature, ZnO nano-
particles with average diameter of

approximately 18.8 nm were
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increase of temperature. Based on

the experimental results, a
possible formation process of

ZnO nano-particles was
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