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Structural Changes of Polyvinylidene fluoride with “Co v-ray Irradiation
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Abstract : The radiation-induced changes taking place in poly(vinylidene fluoride) (PVDF) exposed to %Co y-ray
irradiation were investigated in correlation with the applied doses. Samples were irradiated in air at room temperature by
%Co v-ray to doses in the range of 200 to 1000kGy. Various properties of the irradiated PVDF were studied using FTIR,
differential scanning calorimetry (DSC), gel fraction and elongation. %Co Y-ray irradiation was found to induce changes in
chemical, thermal, mechanical and structural properties of PVDF and such changes vary depending on the radiation dose.
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Fig. 1. FT-IR spectra of iradiated PVDF.
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Table 1. Peak variation of experimental absorption peaks and

standard peaks of gamma ray irradiated PVDF and

the variation of these peaks areas after normaliza—

tion.

Peak areas of experimental
peaks

Normalized peak areas

Radiation

dose Peak Peak P Peak .. Peak
" " eak position "
[Gy] 3024:3;4 FSorisa positon(1850+1830y| PSR
o | gt 17300 (302442984) | 505500

0 79.0428 | 832814 |15.1481 0.1054 0.1916
200 81.1197 | 9.72889 | 19.534 0.1199 0.2408
400 87.3632 | 10.7698 |23.9739| 0.1233 0.2744
600
800

91.5718 | 11.5465 {30.1446] 0.1261 0.3292
972597 | 12.6212 {37.0652| 0.1298 0.3811
1000 | 90.1824 | 12.0707 [31.6585| 0.1338 0.3511

Y-ray . .
W(CF;-CH;—CF;—CHZ)W —— W(CFZ—CH—CFI—CHZ)W + H

\ W(CFZ-CHZ—(.:F—CHZ)W +°%F

(a) Dehydrofluorination
W( CFy~CH—CF— cuz)w W( crz—crl—crz—cuz)w
+ —_—

.
W( CFZ-CHZ—CF—CHZ)’\N‘ W( CF;—CH,—CF—‘CHZ)W

(b) Formation of crosslinking structure

W(crz-cuz—cn—cn,)w —— oty ¢ (EFz_CHz)’W‘

l l

*k + ann (cp:cnz) (CF2=CH)'V\I‘ +%
(c) Formation of unsaturated structure
~nn{ cr Icu—-c&—cuz)w
oo,

.
W(ca—cu—crz—cu,)w + 0,

W( CF=CH—CF;— cn,)w
OOH
+ H
W( cr,-éu——cn——cuz)w
(d) Formation of hydroperoxide
Fig. 2. Schematic representation of the mechanism of gamma
ray radiation-induced reactions taking place in PVDF.
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Fig. 3. Melting thermograms of non-irradiated PVDF and o
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Fig. 4. Cooling thermograms of non-iradiated PVDF and *Co
v-ray iradiated PVDF.
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Table 2. Variation of melting temperature and crystallinity of
PVDF films with the irradiation dose.

Melting temp. [TC

[]lzoGS;] Higher peai Il:ov[ver]peak Crystallinity (e} [%]

Virgin 168.15 164.43 35.62

200 165.58 162.25 41.51

400 165.66 160.3 43.46

600 165.03 157.27 42.08

800 163.03 154.32 42.53

1000 162.73 154.02 39.68
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Fig. 6. The effect of irradiation dose on the elongation at break
of PVDF films.
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