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Synthesis of ferroelectric polymer : Poly(VDF-co-TrFE)
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ABSTRACT

PVDF copolymers with trifluoroethylene have attracted a great deal of attention
because of their relatively high dielectric constant and piezoelectric response
compared with those of other known polymer. In this study, we report synthesis of
copolymer and result of analytical tools such as Gel Permeation Chromatography
(GPC), H-Nuclear Magnetic Resonance(H-NMR), Fourier Transform Infared
Spectroscopy(FT-IR), Difference Scanning Calorimeter(DSC), Thermal Gravimetric
Analysis(TGA)
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51 olZolx: om? E3), PVDF Copolymer 2 Poly(VDF-co-TrFE)= %<&
Piezoelectricity®?} Pyroelectricity® 7}FA 1 Q1o Ferroelectric polymer system©l %
dele B2 d771 2951 ok Poly(VDF-co-TrFE)9] Evl2¢ AdL a8z ¥x
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2. 39

Materials. VDF(Vinylidene fluoride, CH2=CF2)9} DTBP(Ditert butyl peroxide, (CHa)s
COOC(CH3)a)< Sigma-Aldrich, TrFE(Trifluoro ethylene, CHF=CF3)¥ Halocarbong
T3 4z A

Poly(VDF-co-TrFE) ®4. DTBPE /jAlA2 AlL, 128ColA Polymerization(Radical)
3 A4 oo, AFE 20%94 S 220 VDFY TrFE9 Monomer mole%=
#1(75:25), #2(85:15), #3(95:05)2 €& 34}

Analysis. Polymer® &4 % 34 W& <7198 dS3 22 4 Tools& AT
Gel Permeation Chromatography(Solvent: THF, 0.5wt%, Model: Waters 2690),
H-Nuclear Magnetic Resonance(Solvent: D-Acetone, Model: Bruker DRX-300
FT-NMR Spectroscophy), Fourier Transform Infared Spectroscopy(400~4000cm™’,
Model: Bio-Rad Digilabs FTS-165 FT-IR Spectrometer), Difference Scanning
Calorimeter(-100~200C, 10C/min, Model: TA Instruments DSC 2910), Thermal

Gravimetric Analysis(RT~8007C, 10C/min, Model: TA Instruments DMA 2980)

3. 8% % 33

GPC. #1(75:25)-Mw 80000, #2(85:25)-Mw 85000, #3(95:05)-Mw 570004 =9 H7F
A £3HA.

H-NMR. 2.8~3.2 ppm(-CHz-CF2-)3} 5.3~5.7 ppm(~-CHF-CFz-)9|A] chemical shift5
7] W Z o (Figure 1), Polymerol A2} A A VDF¢ TrFEQ mole% & T3}¢\31, Table 12
A ssid).

Table 1. Comparison of monomer mole% with polymer mole %

NO. Monomer(VDF/TrFE) | Polymer(VDF/TYFE)
#1 75/25 76.5/23.5

#2 85/15 83/17

#3 95/05 93.3/6.7

FT-IR. Figure 294 uyeld%o] 1343cm™' (Symmetric Stretching C-C), 847cm’’
(Rocking vibration CF2) 9 JFF8&o] VDFY mole%7} 37} 52 #i2H1,
885cm '(Rocking vibration CF2)9] &4 &< Z715 ¢

S8 A9 A1 E 200



Synthesis of ferroelectric polymer: Poly(VDF-co-TrFE) 75

DSC. ‘5’:‘4:] @31]' 51—“':!:" Tcurie 7]’ Q'?l 5]2157—, #1, #2E& %3“ VDF mOle%7]’ %7]’ g ‘{l:
F Tmne ROMA L, Tewried ¥oEES € FART. ¥HA #3064 Tpol EolRAL VDF
mole%7t 85%°]’3olA= PVDFY B phaseZ Hoj7}7] &0 JelUE EANEYL &
4 A8 (Figure 3)

TGA. £4¢& T3 #A € polymere 450 ~ 500CoA &7t o]FojF& ¢ & AN
th.(Figure 4)
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DTBP 7RA|A|E A}E3F Radical Polymerization® %3] Ferroelectric Polymer ¢!

Poly(VDF-co-TrFE)E #$ARA1, ¥4 ToolE 53 EA 2L A Y], Tewrie 2 ¢ & ¢
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Figure 1. '"H-NMR spectrum of #1(75:25)
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Figure 2. FT-IR of Synthesized Poly(VDF-co-TrFE); #1, #2, #3
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Figure 3. DSC(1st, 2nd) of Synthesized Poly(VDF-co-TrFE); #1, #2, #3
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Figure 4. TGA of Synthesized Poly(VDF-co-TrFE); #1, #2, #3
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