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Fluorine-containing polymers (fluoropolymers) exhibit unique physical properties, such as
high thermal and chemical stability, fire retardancy, low friction, and water-shedding property.
In addition, fluoropolymers are widely used in electronics and photonics because some of
them exhibit outstanding functionalities of ferroelectricity, high insulation, low dielectric
constants, low refractive indices, and high ionic conductivity. However, the characterization
of fluoropolymers using solution or solid state NMR have been generally difficult because of
their insolubility in solvents, high melting temperatures, and the strong homonuclear
("’F>'°F) and heteronuclear (‘’F<>'°F) dipolar interactions. Recently, the advances in the '°F
magic angle spinning (MAS) and 'H—'"F cross polarization (CP) /MAS techniques allow
studies on the chemical structures, morphology, and mobility of fuoropolymers at the
molecular level. The benefits from the high natural abundance, the large gyromagnetic ratio,
and the substantial range of chemical shifts of

19]:—“ nuclei can now be effectively utilized by Table 1. Representative fluoropolymers analyzed by solid state '*F NMR
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studies carried out by the groups of the author
(Tokyo Tech) and Prof. R.K. Harris
(Univ.Durham, UK) on the phase structures,
morphology, molecular mobility, and spin
the

amorphous fluoropolymers, fluoro-elastomers,

dynamics in semi-crystalline and

and 1onomers as listed in Table 1.
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@ Perfluoroalkyl group, mainly CsF7.  ?F or CI. 9 Alkyl groups terminated by H,
OH, or COOH. 9 Crosslinking point.
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