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Effect of Microwave Irradiation on Conformation of Crystalline of

PVDF Nano-composite Film in the Solvent Evaporation Process

Hyunsoo Hong*, Seong-Su Kim*"

ABSTRACT: In this paper, the microwave irradiation process was conducted during the Poly(vinylidene fluoride)
(PVDF) nano-composite film fabrication process to analyze how the B-crystalline is increased. TiO, was added as a
nanoparticle reinforcement to further improve the P-crystalline conformation of the PVDF films by van der Waals
force due to the difference of electronegativity between PVDF and the metal oxide nanoparticle. The crystalline
conformation of the fabricated films was analyzed by X-ray diffraction and Fourier transform infrared spectroscopy.
According to these analysis results, it was confirmed that the microwave irradiation process during the solvent
evaporation process increases the crystallinity of the PVDF films, and more [-crystalline can be obtained after
additional film stretching process. It was also found that the PVDF nano-composite films with the metal oxide have
relatively higher B-crystalline conformation rather than the neat PVDF films.
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Fig. 2. Process of PVDF film fabrication with microwave irradia-
tion
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Table 1. Characteristic XRD peaks (26) of each crystalline [8,9]

Crystalline structures 2 theta [°]
o 17.6,18.3,19.9
B 20.8
Bory 20.2
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Table 2. Characteristic absorption FTIR bands of each crystalline

[8,11]
Crystalline structures Wave number [cm™]
o 530, 614, 764, 795, 873, 976, 1176, 1380
B 510, 840, 1062, 1227, 1400
Y 512, 840, 1234
w24 5 olet.
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Fig. 3. XRD results of (a) neat PVDF film and (b) PYDF/TiO, com-

posite film with different microwave irradiation time
before stretching
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Fig. 4. The curve deconvolution of XRD results in 15-23° (2
theta) range of neat PVDF film with (a) 0 min, (b) 1 min,
(c) 2 min and (d) 3 min microwave irradiation time before
stretching
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Fig. 5. The curve deconvolution of XRD results in 15-23° (2
theta) range of PVDF/TiO, composite film with (a) 0 min,
(b) 1T min, (c) 2 min and (d) 3 min microwave irradiation
time before stretching

Table 3. Crystallinity of neat PVDF film and PVDF/TiO, composite
film

Microwave treatment | Degree of crystallinity
time [min] [%]
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Fig. 6. XRD results of (a) neat PVDF film and (b) PVDF/TiO, com-

posite film with different microwave irradiation time
after stretching
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Fig. 7. FTIR results of (a) neat PVDF film and (b) PVDF/TiO, com-
posite film with different microwave irradiation time
before stretching

Table 4. Crystallinity of neat PVDF film and PVDF/TiO, composite

film
Microwave Fraction of  crystalline [%]
irradiation Before After
Time [min] stretching stretching
0 68.0 76.6
1 49.0 80.2
Neat PVDF
2 47.7 79.9
3 51.7 80.3
0 69.7 79.5
PVDF/TiO, 1 50.5 82.6
composite 2 54.0 83.1
3 53.5 82.6
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Fig. 8. FTIR results of (a) neat PVDF film and (b) PVDF/TiO, com-
posite film with different microwave irradiation time
after stretching
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