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Abstract :  Chain propagation and chain transfer in anionic polymerization of hexafluoropropylene oxide
were investigated under various reaction conditions such as the stabilization of reaction temperature,
the amount of hexafluoropropylene solvent, and the feeding rate of hexafluoropropylene oxide monomer.
Anionic initiator for the polymerization was synthesized from cesium fluoride and hexafluoropropylene
oxide in tetraethyleneglycol dimethylether. It was possible to obtain a high molecular weight poly (HFPO) (M,
14800) using the anionic initiator in conditions of stabilized reaction temperature, and optimized addition of
solvent and moncmer feeding (HFP/initiator mole ratio=31.5 and HFPO feeding rate=11.67 g/hr). Otherwise,
chain transfer reaction in anionic polymerization was increased. From the results of molecular weight in
various reaction conditions, it was found that chain propagation and chain transfer in anionic polymerization
of HFPO were very sensitive to reaction conditions.

Keywords : hexafluoropropylene oxide, anionic polymerization, hexafluoropropylene oxide alkoxide.
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Table 1. Summary of Experimental Runs for Anionic Polymerization of Hexafluoropropylene Oxide

No. HFPO HFP Initiator® HFP/Initiator HFPO Feeding rate RT M, \
g (mol) g (mol) g (mol) (mol ratio) (g/hr) (C) (DP)

#1  420.00(2.5298) 87.75(0.5849) 8.80(0.0134) 43.7 11.67 -35~-39 4200(25.3)
#2  420.00(2.5298) 87.75(0.5849) 8.80(0.0134) 43.7 11.67 -35~-36 8100(48.8)
#3 - 420.00(2.5298) 63.25(0.4216) 8.80(0.0134) 31.6 11.67 ~35~-36 14800(89.2)
#4  420.00(2.5298) 38.61(0.2574) 8.80(0.0134) 19.2 11.67 . —35~-36 6900(41.6)
#5  420.00(2.5298) 189.80(1.2652) 8.80(0.0134) 94.4 11.67 -35~-36 780(4.7)
#6 420.00(2.5298) 63.25(0.4216) 8.80(0.0134) 31.5 23.33 —-35~-36 7000(42.2)
#7 420.00(2.5298) 63.25(0.4216) 8.80(0.0134) 31.5 46.67 -35~-36 1600(9.6)

“Initiator : Anionic initiator synthesized from cesium fluoride and HFPO in tetraethyleneglycol dimethylether. wa(DP) : Calculation using F—

NMR analysis.
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Scheme 1. Reaction mechanism of HFPO anionic polymerization.
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Figure 1. "F—NMR spectrum of alkoxide group of anionic initiator.
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Figure 2. FTIR spectrum of poly (HFPO) with an acid fluoride
end group (No. #1) : (a) 1885 cmand (b) 1770 em ™.
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Figure 3. "F—NMR spectrum and peak assignment of poly (HFPO)
with an acid fluoride end group (No. #7).
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Figure 4. Effect of the amount of solvent HFP on the molecular
weight of poly (HFPO) (HFPO feeding rate=11.67 g/hr).
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