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Abstract: Polyvinylidene fluoride (PVDF) and its copolymer with hexafluoropropylene (HFP) were successfully pre-
pared from free radical solution polymerizations using diisopropyl peroxidicarbonate (DIPPDC) in the presence of 1,1,2-
trichlorotrifluoroethane (R-113). The reactivity ratios of VDF and HFP were estimated as rypg=2.06+0.03 and rypp=0.
This result indicates that HFP cannot undergo self propagation. The weight-average molecular weight and molecular
weight distribution of copolymers were found to decrease with increasing HFP content. The melting temperature of
copolymers linearly decreased with the increase of HFP content because of the introduction of HFP. Moreover, no melting
peak was observed for the copolymers with high HFP content. The glass transition temperature of copolymers gradually
increased with the increase of HFP content due to the restricted flexibility of the polymer chains.
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Jx oz e 9 P(VDF-co-HFP)S Abrnm ub
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Table 1. Summary of Experimental Runs for Copolymerization of Vinylidene Fluoride and Hexafluoropropylene

Monomer feed Polymer My PDE T,°CY T,CY Cryst(4) Yieldwiey Lomer
VDF/HFP (mol%)  VDF/HFP (mol%) (&/mol) ¢ appearance
1 100/0 100/0 90000 1.85 174.9 - 542 202 white powder
2 90/10 94.22/5.78 85900 1.91 1432 - 312 18.7 white powder
3 80/20 88.97/11.03 90300 1.85 1129 =312 16.2 17.9 white powder
4 70/30 83.01/16.99 85900 1.56 - 27.6 - 16.3 elastic solid
5 60/40 76.78/23.22 70700 1.56 - 212 - 145 sticky solid
6 20/80 58.06/41.94 70100 1.54 - 3.2 - 6.5 sticky liquid
7 10/90 51.75/48.25 65500 1.52 - 0.5 - 42 sticky liquid

“Determined by '"F NMR. *Weight-average molecular weight. ‘Polydispersity. “Melting temperature. “Glass transition temperature. ‘Degree of
crystallinity determined by DSC. ¢Defined as the weight percentage of the copolymer and feed monomer.
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Figure 1. '°F NMR spectrum of P(VDF-co-HFP) (Table 1, No.4).
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Figure 2. ""F NMR spectrum of PVDF (Table 1, No.I).
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Table 2. Y"F NMR Chemical Shifts and Peak Assignments of
PVDF and P(VDF-co-HFP)

Chemical
shift (ppm) PVDF P(VDF-co-HFP)
-71.41 -CH,CF,CF(CF;)CF,CH,-
-75.93 -CF,CF,CF(CF;)CH,CF,-
-92.35 -CF,CH,CF,CH,CF,- -CF,CH,CF,CH,CF,-
-93.22 -CF,CH,CF,CH,CF(CF;)CF,-
-95.62 -CH,CH,CF,CH,CF,- -CH,CH,CF,CH,CF,-
-104.35 -CF,CH,CF,CF(CF;)CF,-
-109.72 -CF(CF;)CH,CF,CF,CF(CF3)-
-111.29 -CF,CH,CF,CF,CF(CF5)-
-113.30 -CF(CF;)CH,CF,CF,CF(CF3)-
-114.43 -CF,CH,CF,CF,CH,- -CF,CH,CF,CF,CH,-
-116.85 -CH,CF,CF,CH,CH,- -CH,CF,CF,CH,CH,-
-119.44 -CH,CF,CF,CF(CF;)CH,-
-182.45 CF,CF,CF(CF;)CF,CH,
-185.03 -CF,CF,CFE(CF;)CH,CF,-
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Figure 3. Polymer and monomer composition curve for the radical
copolymerization of VDF and HFP.
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Figure 4. Average molecular weight curve for copolymer compo-
sition.
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Figure 5. Yield curve for copolymer composition.
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