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Abstract: ZnO nanowires were grown by hydrothermal synthesis process and piezoelectric poly vinylidene

fluoride (PVDF) was then coated on top of the ZnO-nanowires by spray-coating technique. The
composite layver of ZnO-nanowires/PVDF was applied to an energy harvesting device based on

piezoelectric-conversion mechanism. A defined mechanical force was given to the nanogenerator device to
evaluate their electric power generation characteristics, where output current density and voltage were
examined. Electric power generation property of the ZnO-nanowires/PVDF based nanogenerator device

was compared to that of the nanogenerator device with ZnO-nanowires as single active layer. Effect of

the ZnO-nanowires on improvement of power
nanogenerator device.
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generation was discussed to examine its feasibility for the
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HMTA
Magnetic Stirrer

HMTA(Hexamethylenetetramine) : 0.015mol/¢
ZN(Zinc Nitrate) : 0.015mol/¢

DI water: 7 £

Mixing time : 2 h

Temperature : 90 °C

(b)

= NMP: 400 ge

= PVDF 1 wit%

= Pressure : 10 bar

=  Subst. Temperature : 180 T
= Time ' 15 min

Fig. 1. Preparation of the mixture solution for hydrothermal

synthesis  of ZnO-nanowires (a) and spray-coating

process of PVDE piezoelectric laver (b),
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Fig. 2. Structure (a) and image (b) of the piezo-electric
nanogenerator device with ZnO-nanowire/PVDE composite

as active laver.
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Fig. 4. Length variation of the ZnO-nanowires grown
for 2, 4, 8 and 12 h by hydrothermal
technique.
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Fig. 5. FT-IR spectra of the PVDF prepared by
spray-coating technique.
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Fig. 6. Open-circuit voltage (a) and closed-circuit current
(b) outputs of the plezoelectric nanogenerator device with

ZnO-nanowires/PVDE composite as active layver

closed-circuit

voltage (a) and

Fig. 7. Open-circuit

current (b} outputs of the piezoelectric nanogenerator

device with ZnO-nanowires as active laver.
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