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Development of Super-high-performance Polymer Electret
Materials for Seismic Type Micro Power Generation
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0O Development of high-performance electret materials is required to achieve high-power
vibration-driven micro generators. In this study, we found that perfluorinated polymer
CYTOP™ having amido-silyl end groups shows high surface charge density, which is larger
than that of other available fluorine containing polymers. Furthermore, it is found that
formation of nano-clusters in the perfluorinated polymer films is effective to improve the
properties of electrets. The addition of aminosilane derivatives into CYTOP ™ significantly
enhances the surface charge density and the thermal stability of trapped charges. We propose
the mechanism that the nano-clusters, detected directly with small-angle X-ray scattering
O SAXS[Oanalysis, function as charge traps to give excellent electrets properties.
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Fig.10 Structures of PTFE and FEP.
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Fig.20 Principle of micro power generation using electret-
based electrostatic induction.
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Fig.300 Power generation comparison between
electro-magnetic induction and
electrostatic induction method.
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Fig.40 Molecular structure of CYTOP™.
Fa
C -
(vl CF-CF
Fo' /m L /n

*

FsC CF;

Fig.50 Molecular structure of Teflon®AF.
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Fig.600 Schematic of a corona charging setup.
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Fig.70 Schematic of TSDJ thermally stimulated dischargellsetup.
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Fig.80 Polymer end groups of CYTOP™.
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Fig.90 Time trace of the surface charge density of the
electrets with CYTOP™ and Teflon®AF.
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Fig.100 Thermal stability of the electrets with CYTOP™.
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Fig. 110 Charge stabilizing mechanism by polarization of
inhomogeneous parts.
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Fig.120 Small-angle X-ray scattering] SAXSOspectra
CYTOP™ cast film.
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Fig.130 Time trace of the surface charge density of the
electrets with CYTOP™ added by aminosilane,

and Teflon®AF.
18 ——CYTOP(F73/L 3V @ M)
1.8 ——CYTOP A%4F (PS/L50%L)
——CYTOP M&47
1.4
12 |
By
3 1
S 08
S
Joef
0.4
/A N
) W L \/"\\—\ FaYva
—~ TG
50 100 150 200 250
-0.2
Temperature(C)

Fig.140 Thermal stability of the electrets with aminosilane
added CYTOP™.
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