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5 Hexafluoropropylene(HFP) dimer®} trimerZ 7-A3%¥ 2|2 e] 24|, ¥-8-&%= 78|31 hexafluoropropylene
oxide(HFPO) FY&=7 HFPO wol2 T8l nX= 93 & LolE Tt HFP &82H= Esla4 CsF
9} TGE AHE3E 2ol& W3-8 S8 A3, CsF 5¢, TG 10 g 28|32 W25 0 °CollA] §4¥ HFP 2]l
w9 dimer TS AIHo® =L 351%E YeER)RITE HFPO 2ol F3 9] A%, ¥8-&% 0°C, HFP dimer
35.1%2 ¥33k e 27l HFPO $YUEE 1.85 g/minolA Cs(HFPO)n EFAlol=s Athao s 483k
AREAAS SlHA TS BRI 36002 YERNQI vFA, vH2% 10°C ¥ 57HE HFPO FY&=olx= &
FAo|=o] Fro] olgdds FXNA FHA EAFE AAHUY. AEH OS2, HFP £Y7HE Sl ARS-SH
HFPO &ol2 T8T-39] A 9 ARsdole o] 24, RheE 9 WA o] Fo&rd 9ake v 3l

© O 0) =
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Abstract: Anionic polymerization of hexafluoropropylene oxide (HFPO) was investigated under various reaction con-
ditions such as various hexafluoropropylene (HFP) oligomers composed of dimer and trimer, reaction temperatures, and
feeding rates of hexafluoropropylene oxide monomer. HFP oligomer was synthesized from cesium fluoride (CsF) and
HFP in tetracthyleneglycol dimethylether (TG). Under 5 g of CsF, 200 g of HFP, 10 g of TG and reaction temperature
30 °C, HFP dimer content in oligomer was relatively increased. HFPO oligomer with a high molecular weight (M,, 3600)
was synthesized in conditions of reaction temperature 0 °C, HFP oligomer with 35.1% of dimer, and 1.85 g/min of HFPO
feeding rate. Otherwise, chain transfer was increased under unoptimized reaction conditions. Consequently, it was found
that reaction conditions impact chain propagation and chain transfer in the anionic polymerization of HFPO.
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Chain Transfer
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Scheme 1. Reaction mechanism of HFPO anionic polymerization.
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Scheme 2. Chemical structure of HFP dimer, trimer, and tetramer.

Table 1. Summary of Experimental Runs for Anionic Polymerization of Hexafluoropropylene Oxide

HFP reaction HFPO reaction
run CsF* TG Temp. HFP dimer Temp. Input rate MY M,*
(8 (8) 4©) (%) ‘O (g/min) (g/mol) (g/mol)
1 5 10 0 16.4 0 1.85 1820 1860
2 5 10 30 35.1 0 1.85 3560 3600
3 5 10 35 34.0 0 1.85 3470 3520
4 5 15 30 27.0 0 1.85 2880 2900
5 5 30 30 15.2 0 1.85 1020 1100
6 5 10 30 349 -10 1.85 3080 3150
7 5 10 30 35.2 10 1.85 2090 2100
8 5 10 30 35.1 0 2.80 1270 1300
9 5 10 30 35.0 0 3.50 1130 1140

“Cesium fluoride. “Tetraethyleneglycol dimethylether. “Dimer composition in HFP oligomer: calculation using GPC analysis. “Number average
molecular weight (M,): calculation using ’F NMR analysis. “Weight average molecular weight (M,): calculation using GPC analysis.
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Figure 1. Monomer amount against the reaction time in the anionic
polymerization (run 1 in Table 1).
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Figure 2. GPC curve of HFP oligomer (run 1 in Table 1).
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Figure 5. ""F NMR spectrum of poly(HFPO) and its peak assign-
ment.
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