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eFg3}, 47l hexafluoropropylene (HFP) %1%, 18|11 ©=FA hexafluoropropylene oxide
(HFPO) 98] &9} 22 whg371o] HFPO w0l F39] AREA AlEolwel m|xl& ekl tis] A+-at
At} Cesium fluoride (CsF) ¢} tetraethyleneglycol dimethylether (TG) & ARE3le] SHAH 20]& 7XAE o] &
3 HFPO2] S0l S3k-gollM, Qg2 Rk % —35~-36 C, 7IAA] T3l that HFP <] &H] 31.5,
7183l HFPO FI%% 11.67 g/hre] W3 025 FeiAl®d 148009 Al poly (HFPO) & 4= 4= 3L
itk v, E)Pyel RS2 E, HASEA] ok fuje] FJ%) HFPO FSl&Ew SES] AkEolsS 71
A7) Qe AdelA] Balgint 28R 0 HFPO gol& F3Hgo|x o] AREAT Aol 5o vke
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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) (A4,
14800) using the anionic initiator in conditions of stabilized reaction temperature, and optimized addition of
solvent and monomer 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 My
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) 31.5 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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Al2F. Cesium fluoride (CsF, Aldrich, 99.9%), tetraethylene—
glycol dimethylether (TG, Aldrich, 98%), hexafluoropropylene
oxide (HFPO, 3M, 99%) £} hexafluoropropylene (HFP, 3M, 99%)
& 1% 9 AAE B S AASKIE EAA A=, SR A}
A, LA, T3 AEAE EEE AR 100 mL AERIE A vE
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v}1d]E] AEjof™ Hl(octahedral, 25X 8 mm) 7} £ 9= 100
mL 2HRIH A WE7]9) TG(31.27 g, 0.14 mole) = AAi-9]7]
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Scheme 1. Reaction mechanism of HFPO anionic polymerization.
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Figure 1. BR—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 cm ' and (b) 1770 cm™ .
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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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Figure 5. Effect of monomer feeding rate on the molecular
weight of poly (HFPO) (HFP/initiator mol ratio=31.5) : (a) No.
#7, (b) No. #6, and (c) No. #3.
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#6, and (c) No. #3.
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