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Phase Transition and Improvement of Output Efficiency of the PZT/PVDF
Piezoelectric Device by Adding Carbon Nanotubes
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Abstract: Lead zirconate titanate/poly-vinylidene fluoride (PZT/PVDF) piezoelectric devices were fabricated by incorporating
carbon nanotubes (CNTs), for use as flexible energy harvesting devices. CNTs were added to maximize the formation
of the 3 phase of PVDF to enhance the piezoelectricity of the devices. The phase transition of PVDF induced by the
addition of CNTs was confirmed by analyzing the X-ray diffraction patterns, scanning electron microscopy images, and
atomic force microscopy images. The enhanced output efficiency of the PZT/PVDF piezoelectric devices was confirmed
by measuring the output current and voltage of the fabricated devices. The maximum output current and voltage of the
PZT/PVDF piezoelectric devices was 200 nA and 350 mV, respectively, upon incorporation of 0.06 wt% CNTs.
Keywords: PZT/PVDF piezoelectric device, CNT, Phase transition of PVDF, Output efficiency enhancement
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Table 1. CNT concentration added in the PZT/PVDF solution.

No. PVDF (g/4) PZT (g/?) CNT (wt%)
A 0.06
B 0.03
C 0.025
D 0.02
100 50
E 0.015
F 0.01
G 0.005
H 0.002

g 5 95

Fig. 1. Fabrication process of CNT/PZT/PVDF composite film.
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Fig. 2. SEM and AFM images for the PVDF film.
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Fig. 3. SEM images for the PZT/PVDF and CNT/PZT/PVDF

composite films.
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Fig. 4. XRD patterns for CNT concentration of 0.002 to 0.06 wt%
in the PZT/PVDF composite film.
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Fig. 5. Piezoelectric output current and voltage for CNT concentration

of 0.002 to 0.06 wt% in the PZT/PVDF composite film.
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Fig. 6. Positive average output (a) current and (b) voltage for

CNT concentration of 0.002 to 0.06 wt% in the PZT/PVDF

composite film.
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