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Abstract: The non-isothermal crystallization behavior of ethylene-tetrafluoroethylene (ETFE) copolymer was inves-
tigated by DSC and imaging FTIR analysis. Modified non-isothermal Avrami analysis was applied to interpret the crys-
tallization behavior of ETFE. It was found that the less linearity in In[-In(1-X(#))] vs. In(f) plot was obtained in thermal
analysis comparison with imaging FTIR due to relatively small crystallization enthalpy change in ETFE. It means that
imaging FTIR measured by overall IR absorption intensity change due to the crystallization was found to be effective
to understand the non-isothermal crystallization kinetics of ETFE. In addition, the optical transmittance of ETFE was
studied. The crystallite developed by slow cooling caused the light scattering and resulted in the increase of haze and the
lowering of transmittance up to 8%. From our results, it was confirmed that cooling rate is an important processing
parameter for maintaining optical transmittance of ETFE as a replacement material for glass.
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Figure 1. Transmission scans of ETFE films with different config-
urations using the integrating sphere to measure the haze.
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Figure 2. Non-isothermal DSC thermogram of ETFE.
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Figure 3. Melt crystallization enthalpy and maximum melt crystal-
lization temperature in non-isothermal crystallization of ETFE.
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Figure 4. Imaging FTIR of crystallization behavior of ETFE(cool-

ing rate 5 °C/min) as a function of onset quenching temperature: (a)
260 °C; (b) 240 °C; (c) 210 °C; (d) 180 °C.

Figure 5. Imaging FTIR of crystallization behavior of ETFE as a
function of cooling rate at 180 °C: (a) 30 °C/min; (b) 20 °C/min; (c)
10 °C/min; (d) 5 °C/min.

B Go] SJste] Qo Al R Lol wE g A
& MBS BAE Ash o] W Aviami V5 24

3t Ase] BRlo] 7hsd Ao R wAetET
Figure 2, Figure 4 28] 3 Figure S2HE Hojx L0

Polymer(Korea), Vol. 36, No. 6, 2012



806 oJAE: -

Cooling rate ( °C / min )
L

A |0
v 20
= 30

X(T)

0.0 +

120 140 160 180 200 220 240 260 280
Temperature ( °C)

(a)

Cooling rate (°C/min)

0.8

0.6

X (T)

04 r

02r

160 180 200 220 240 260
Temperature ( °C)

(b)

Figure 6. Plot of X(7) vs. temperature for non-isothermal crystal-
lization of ETFE: (a) by thermal enthalpy; (b) by FTIR absorption
image.
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