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Abstract BaTiO;-Poly vinylidene fluoride (PVDF) solution was prepared by adding 0~25 wt% BaTiO; nanopowder and 10
wt% PVDF powder in solvent. BaTiOs-PVDF film was fabricated by spreading the solution on a glass with a doctor blade. The
output performance increased with increasing BaTiO; concentration. When the BaTiOs concentration was 20 wt%, the output
voltage and current were 4.98 V and 1.03 pA at an applied force of 100 N. However, they decreased when the over 20 wt%
BaTiOs; powder was added, due to the aggregation of particles. To enhance the output performance, the generator was poled
with an electric field of 150~250 kV/cm at 100 °C for 12 h. The output performance increased with increasing electric field. The
output voltage and current were 7.87 V and 2.5 pA when poled with a 200 kV/cm electric field. This result seems likely to be
caused by the c-axis alignment of the BaTiO; after poling treatment. XRD patterns of the poled BaTiO5;-PVDF films showed
that the intensity of the (002) peak increased under high electric field. However, when the generator was poled with 250 kV/cm,
the output performance of the generator degraded due to breakdown of the BaTiOs;-PVDF film. When the generator was
matched with 800 Q resistance, the power density of the generator reached 1.74 mW/m?. The generator was able to charge a 10
WF capacitor up to 1.11 V and turn on 10 red LEDs.
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Fig. 1. (a) Fabrication process for piezoelectric generator based on PVDF matrix and BaTiO; powder and an actual piezoelectric generator
made of piezoelectric composite, (b) schematic of poling process of piezoelectric generator.
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Fig. 2. (a) SEM image and (b) XRD pattern of BaTiOs; powder.
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Fig. 3. Surface SEM image of (a) PVDF film and BaTiO;-PVDF film with (b) 10 wt%, (c) 15 wt%, (d) 20 wt% and (e) 25 wt% BaTiOs, (f)

SEM cross section image of 20 wt% BaTiO;-PVDF film.
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Fig. 4. The open circuit voltage and short circuit current of piezoelectric generator as a function of BaTiO; concentration under the 100 N
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Table 1. Output performance of piezoelectric generators fabricated with BaTiO; composite films.

BTO concentration Size Thickness Force Open circuit voltage Short circuit current Power density
(Wt%) (cm?) (um) ) V) (HA) (mW/m?)
BT(,)-PVDF 20 2.5x25 40 100 7.87 2.5 1.74
(this work)
BTO-PVDF'" 17 1x1 60 1 MPa 35 0.6
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Fig. 6. (a) Circuit schematic of the practical application of piezoelectric nanogenerator, (b) output voltage and current and (c) power density
according to load resistance, and (d) charging behavior of a commercial capacitors using the generator device output.
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