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Organofluorine materials are known to have unique characters
that cannot be realized by hydrocarbons. In particular, compounds
involving a fully-fluorine substituted alkyl group that is called
“perfluoroalkyl (Rf)” have long been a mystery, since the material
characteristics are highly difficult to explain in terms of both organic
chemistry and physical chemistry. In addition, Rf compounds are
unique also for vibrational spectroscopy, and quantum chemical
calculation does not work well for most of the R compounds, and -
appropriate band assignment is highly difficult even when a high- —
level basis set is chosen. Since the first artificial R compound, PTFE, 1300 1200 1100
was developed, these mysteries and difficulties have long been not Wavenumber / cm”
solved. This is because the intrinsic chemical mechanism of Rt compounds was missed until the
stratified dipole-arrays (SDA) theory has recently been built, and instead the conventional
mechanism for hydrocarbons has been adapted in a very inappropriate manner. Substitution of
hydrogen by fluorine yields dramatic changes of fundamental chemistry, which is truly out of the
framework of hydrocarbon-based chemistry.

Once we find the intrinsic mechanism, however, the long-term issues are readily solved,
which gives us totally different scientific eyes to look over the material chemistry and vibrational
spectroscopy at the same time. This article describes the total view of Ry compounds on the
revised paradigm on SDA theory.
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Figure 1. Alkyl chain made of (a) hydrocarbon
and (b) fully fluorine-substituted R chain
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Figure 2. Phase diagram of PTFE
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