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APPENDICES

Appendix A Raw Material Datasheets

Datasheet of PVDF-HFP Sole!'s 1010/1001 from Prostar Chemicals Co., Ltd.

Table Al Some properties of Solef 1010/1001 PVDF-HFP copolymer

Properties Values
Appearance White powder
Melt Flow Index (MFI) at 230°C (5 kg) 79/10 min
Volatile Content 0.05 %
Density 1.76-1,80 g/cm2
Tensile stress at break >20 MPa
Elongation at break 350 %
Tensile Modulus <1200 MPa
Melting Point 158-162 °c
Vicat Point 1 >145
Vicat Point 5 >90
Brittleness Temperature <-14

Standard
Visual inspection
ASTMD 1238
SOLVAY method
ASTM D 792
ASTM D 638 D
ASTM D 638 D
ASTMD 638 D
ASTMD 3418
ASTM D 1525
ASTM D 1525
ASTM D 746
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Appendix B Dynamic Mechanical Properties of Neat PVDF-HFP

Furthermore, the variation of the storage modulus and damping factor with
temperature was studied via DMA technique in the tensile mode, and the results are
shown in Figure BI. PVDF-HFP had a high tensile modulus in the -70-0°C tempera-
ture range. The tensile modulus decreased gradually with increasing temperature be-
cause of the heating effect. This was due to the melting of the short polymer side
chains of the host polymer (Jiang, z.. 1997).

There were 3 relaxation regions obtained from damping factor graph, which
referred to p, P' and a relaxation state. The first relaxation was called P-relaxation
shows the dynamic glass transition temperature (Tg) of material which was found at -
39.9 °c. This relaxation refers to the molecular movement in amorphous regions
which referred to the dramatically decreasing of the PVDF-HFP films. The second
relaxation was found in the temperature range from 0 °c to 50 °c which was referred
to P' relaxation. Patro.,2008 explained that this relaxation indicated to the folded of
amorphous regions due to the compressed-force. The last relaxation called a relaxa-
tion that associated with segmental motion in the crystalline regions, exhibited near
the melting temperature of PVDF-HFP.

(MPay

lemperature ()

Figure BI The storage modulus (E) and damping factor of PVDF-HFP film in the
-710-100"C temperature range.
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