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Preparation and microstructure of
poly(vinylidenefluoride-co-chlorotrifluoroethylene)
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Abstract: A series of copolymers of different CTFE/VDF ratio were synthesized through radical polymerization using 1,
1, 2-Trichloro-1, 2, 2-Trifluoroethane as the solvent, the microstructures were studied through NMR, GPC, FTIR and
element analysis to confirm the effect of the VDF/CTFE ratio on the structure. The analysis of '’F NMR to the different
copolymers indicates that the structures of —CH,CF,CF,CFCICH,CF,— and —CF,CFCICF,CFCICF,— are the main
increasing structure with the increase of reagent of CTFE. The using F113 as solvent of the copolymerization increases
the content of CTFE in the copolymer, and the amplitude is two times of the amount of the theoretic. There are
CTFE-CTFE crystal regions in the copolymer.
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Table 1 Different inverse proportion of reagent to the

copolymerization

s n(G1%%  n(VDF) n(CTFE)/ ir?'r:rf{“/ &3/

BPO)/mmol mol mol C MPa
V-C-1 5.01 6.56 0.22 80 5.00
V-C-2 5.04 5.31 0.36 83 495
V-C-3 5.05 5.00 0.62 82 4.40
V-C-4 5.00 5.08 1.12 85 4.20
V-C-5 5.04 4.62 1.55 86 4.00
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Table 2 Chemical shifts and assignments of '’F NMR peaks of P(VDF-CTFE) copolymer
7250 %
W41 Sk A4 TR W47/107°
V-C-1 V-C-2 V-C-3 V-C4 VC-5
—CF,CH,CF,CH,CF,— VDF-VDF/3k 2 —92.50~-93.06 44.03 33.94 18.66 13.58 7.82
—CFCICH,CF,CH,CF,— CTFE-VDF/J2 2 —93.10~-93.58 13.71 11.25 10.70 7.23 4.56
—CH,CH,CF,CH,CF,—  VDF-VDF-VDF/}Z &3k —93.80~—98.00 4.29 3.45 7.21 7.23 8.47
—CF,CFCICF,CFCICF,— CTFE-CTFE/3k 2 —106.19~—109.16 2.34 3.81 6.22 8.67 11.73
—CF,CH,CF,CF,CFCl— VDF-CTFE/E & —109.16~—110.76 4.81 6.53 7.71 8.38 8.14
—CF,CFCICF,CFCICH,— CTFE-CTFE-VDF/3kRE)RE  —109.76~—113.00 5.58 7.44 11.44 12.43 13.36
—CF,CH,CF,CF,CH,— VDF-VDF/JE 2 —115.14 2.60 2.00 1.24 0.87 0.33
—CH,CF,CF,CH,CH,— VDF-VDF/JE 2 —117.46 3.12 2.54 2.00 2.02 2.92
—CH,CF,CF,CFCICH,— VDF-CTFE/JZ )& —118.73~-120.76 4.81 7.26 13.43 15.90 8.79
—CF,CF,CFCICH,CF,— CTFE-VDF/J2 2 —120.29~-123.31 15.97 21.05 20.65 22.54 33.22
—CF,CH,CFCICF,CH,—  VDF-CTFE-VDF/J2 2k —129.47~-131.22 0 0.73 0.50 0.87 1.63
—CH,CF,CFCICF,CH,— VDF-CTFE/k & —136.48~-137.95 0 0 0.25 0.29 0.65
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