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Fluorine Chemistry at Asahi Glass; Present and Future
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Organofluorine compounds have been widely used in industry as thermoplastics,
elastomers, membranes, textile finishes, coatings, and functional materials, including
pharmaceutical and agricultural drugs, based on their unique combinations of properties.
Especially, highly fluorinated polymers show high thermal stability, a low dielectric
constant, low moisture absorption, excellent weatherability, low flammability, low
surface energy, and outstanding resistance to most chemicals. Much attention has been
paid to the synthesis of fluorinated organic compounds, for improving and creating
specialty chemicals in the last several decades. For example, Asahi Glass has developed
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an amorphous type perfluorinated transparent polymer, CYTOP, maintaining the
conventional properties of fluoro-polymers. CYTOP was modified for use as a graded
index type optical fiber, Lucina®, and an optical waveguide.

A limited number of raw materials, such as tetrafluoroethylene, its iodo-derivatives,
hexafluoropropene, its oxide, and so on, has been commonly used for the production of
the above-mentioned fluorine-containing materials. Recently, we have developed a
novel fluorination method (PERFECT process) to produce perfluorinated compounds
with elemental fluorine, starting from hydrocarbon precursors. The method is applicable
to a wide range of organic compounds and has a great advantage for synthesis of a
fluorine-containing molecule at will, simply by construction of the corresponding
hydrocarbon skeleton.

The PERFECT process is as follows; the partially fluorinated ester with ROH and
R:COF is fluorinated with elemental fluorine (F, gas) in an inert solvent, and then
thermally decomposed with metal fluoride to furnish the desired perfluoro compound
and recyclable R:COF. Perfluoro acyl fluoride is obtained from the corresponding
primary alcohol, and perfluoro ketone is obtained from the secondary one. The obtained
carbonyl group, for example, is smoothly transformed to various kinds of functional
groups such as carboxylic acid, ester, amide, alcohol, and vinyl ether. The process is a
truly promising method to create desired fluorine-containing materials, realizing

rationally well-designed molecules.
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Properties of organofuorine compound.
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Fig. 2 Raw materials of fluoropolymer production.
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