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Effect of Carbon Nanotubes on Output Signal of BaTlOglPolydimethylsiloxane/C-Based
Piezoelectric Nanogenarator

LIN Wei', CHEN Chen® CHEN Zhuo?, SHI Lingchi?, HAN Yi?, ZHU Lifeng?
(1. National Demonstration Center for Experimental Materials Education, University of Science and Technology Beijing, Beijing 100083,
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Abstract: In our natural environment, mechanical energy has the advantages of universality, diversity, no pollution and easy
collection, and occupies a place in various forms of energy. The use of piezoelectric nanogenerators to collect this mechanical energy
can provide a feasible solution for the power supply of intelligent functional electronic devices. A BaTiO;/PDMS and
BaTiO;/PDMS/C based composite nanogenerator was prepared with lead-free barium titanate (BaTiO;) nanoparticles, carbon
nanotubes, and polydimethylsiloxane (PDMS). The results show that the output signal of BaTiO;/PDMS based composite
nanogenerator firstly increases, and then decreases with increasing BaTiO; content. The optimal output signal is obtained at BaTiO3
content of 12%, and the output current and output voltage are 42 nA and 18 V, respectively. The output signal of BaTiO;/PDMS
based composite nanogenerator is further improved with introducing C nanotubes. The BaTiO;/PDMS/C based piezoelectric
nanogenerator has the optimal output signal when the content of C nanotubes is 2%, and the output current and output voltage are 73
nA and 19 V, respectively. The results indicate that BaTiO3/PDMS/C based piezoelectric nanogenerator has a great application
potential in self-powered microelectronic wearable devices.
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Fig. 1 Schematic diagram of BaTiO;/PDMS/C-based composite nanogenerator, optical photo, SEM photo of section and current signal
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Fig. 2 SEM images, XRD spectra of BaTiO; nanopowders and ferroelectric properties of BaTiO; ceramics
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Fig. 3 Production flow chart of BaTiOs/PDMS/C-based piezoelectric nanogenerator
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Fig. 4  Schematic diagram of the test device of the

piezoelectric nanogenerator
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Fig. 5 Current and voltage curves of BaTiO;/PDMS based piezoelectric nanogenerators with different BaTiO; content.
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Fig. 6 Output current curve of BaTiOs;/PDMs-based Wl it e 37 AT Ak, AT T Y I A5 A R R
piezoelectric nanogenerator under different forces MHEEES.
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Fig. 7 Output current and voltage curves of BaTiO;/PDMS/ C-based piezoelectric nanogenerators with different C content where
BaTiOj; content is 12%
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Table 1 Comparison of output performance of piezoelectric nanogenerators
Output performance
Piezoelectric filler Matrix Current density Reference
Voltage/V Current
PZT nanowires PDMS 6.00 50.00 nA [18]
PZT microsphere PDMS 6.00 0.20 pA/em’ [19]
BaTiO; nanowires PVC 1.90 24.00 nA [20]
BaTiO; nanowires+CNT PDMS 3.00 0.30 pA [21]
NaNbO; nanowires PDMS 3.20 16.00 nA/cm? [22]
LiNbO; nanawires PDMS 0.46 9.11nA 4.64nA/cm’ [23]
BiFeO; nanoparticles PDMS 3.00 0.25 pA 0.12 pA/em? [24]
BaTiO; nano-powder+CNT PDMS 19.00 73.00 nA This work

Kl 8 /& BaTiO; FIERANKE & &5 Al 12%M
2%[] BaTiOs/PDMS/C ZE & HLGK K ZHLAEA [RIE
F 777 % F 26 . 2560 T- BaTiOs/PDMS &
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Fig. 8 Output current curve of BaTiO;/PDMS/C-based
piezoelectric nanogenerator under different forces
Where the content of BaTiO; and C nanotube is 12%
and 2%, respectively.

K9 BaTiOy/PDMS/C %[5 HL AR A A HLAE TR AL DL T 77 5 AT R 22
Fig. 9 Schematic diagramand current curve of BaTiOs/PDMS/ C-based piezoelectric nanogenerator under finger pressure Where the
content of BaTiO; and C nanotube is 12% and 2%, respectively
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