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Abstract
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Polyimide (PI) films containing dispersed zinc oxide (ZnO) nanoparticles can be
prepared from two methods; that is, adding zinc compound into poly(amic acid) solution
(PAA, PI precursor), followed by thermal decomposition reaction to obtain zinc oxide in
polymer matrix. The second method is to add ZnO nanoparticles directly into PAA solution.
From the experiments, it was found that zinc nitrate (Zn(NO;),) L8 zinc
hexafluoroacetylacetonate (Zn(hfac)) can be converted to be ZnO nanoparticles in
polyimide matrix by thermal decomposition while polymer imidization occurs, which is
confirmed by XRD technique. In addition, these hybrid films show the thermal stability in
order as follows directly added ZnO into PI film (ZnO/Pl) > thermally decomposed Zn(hfac)
in Pl (Zn(hfac/Pl) > thermally decomposed zinc nitrate in Pl (Zn(NO,),/Pl). Meanwhile,
photoluminescence properties of these films are in the order as follows ZnO/PI >
Zn(NO3),/Pl > Zn(hfac)/Pl. From TEM images, high concentration of ZnO in ZnO/PI films
(117 mol%) shows the aggregation of ZnO, whose average size is 17-90 nm, which are
well distributed throughout the film but poorly dispersed in nanometer range.

Suggestion for the future study is to use the surfactant to disperse and stabilize
Zn0O nanoparticles in polymer matrix to enhance the photoluminescence and clarity of the

film.
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