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Fig.1 Sample photographs for the membranes unixially melt-drawn with
maintaining the membrane width to various draw ratios (DR) and biaxially
melt-drawn to various DRs. Draw was made at 370°C
«@1?#2@(&lﬂ#&o%@lu#émGDZH#L5X15K@1H#ZOXZDK9ZH#24
X 2.4
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Uniaxially Melt-Drawn Biaxially Melt-Drawn

(a) #_,///\\____ (a) —'///\\_____

|(b) /L_ ) |

(I N
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310 320 330 340 310 320 330 340
Temperature(°C) Temperature("C)

Fig.2. DSC melting thermograms recorded for the membranes uniaxially (left) and

biaxially melt-drawn at 370°C (right). The heating rate was 10°C/min

((a) Initial molded film; (b) DR 3.0 (left) and DR= 2.0x2.0 (right); (c) DR 4.0

(left) and DR= 2.4x2.4 (right))
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Fig.3. SEM images for the membranes uniaxially melt-drawn at 370°C

(The top and bottom columns depict the lower- and higher-magnification images)
((a,d) Initial molded film; (b,e) DR= 3.0; (c,f) DR = 4.0. Uniaxial drawing direction is vertical)

Fig.4. SEM images for the membranes biaxially melt-drawn at 370°C
(The top and bottom columns depict the lower- and higher-magnification images)
((a,b) DR=2.0x2.0; (c,d) DR=2.4%2.4. Biaxial drawing directions are vertical and horizontal)
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IZE D BWIRELZ AT 508, 0 FHEMITH A L T RWZOFWS DRI S 5720
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Fig.5. Compression of tensile strength for the resulted drawn membrane prepared
in this study. Uniaxial (blue) and biaxial melt-drawings (red) were made at
370°C up to DR 3.0 (a,b), DR 3.0 (c,d), DR2.0X2.0 (e), and DR 2.4x2.4 (f)
(In the case of the uniaxially-drawn membrane, tensile tests were
performed parallel (a,c) and perpendicular (b,d) to uniaxial drawing axis)
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Fig.6. DSC thermogram with corresponding changes of in-situ WAXD patterns
recorded for membrane uniaxially melt-drawn up to DR 4.0
(Heat rate was 10°C/min. Drawing direction indicate the black arrow)
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(107) Temperature {“C)
(108)
Fig.7. DSC thermogram with corresponding changes of in-situ WAXD patterns
recorded for membrane biaxially melt-drawn up to DR 2.4x2.4
(Heat rate was 2°C/min. Drawing directions are vertical and horizontal)
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Uniaxially Melt-Drawn Biaxially Melt-Drawn
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Fig.8. Changes in 268 profiles extracted from 7n-situ WAXD pattern in Figs.6 (a,b) and
7 (c,d) along the equator (a,c) and diagonal (b,d)
(The dotted lines indicate onset melting (O), lower melting-peak (L) and higher
melting-peak temperatures (H) for DSC profiles in Figs.6 and 7.The intensity
was represented by a color gradation from the lowest blue to the highest red)
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Biaxially Melt-Drawn Membrane

Uniaxially Melt-Drawn Membrane

Fig.9. Schematic representations of structural change during heating the
membranes uniaxially (top) and biaxially melt-drawn (bottom)
((R) room temperature; (L) the lower melting peak temperature; the higher
melting peak temperature (H))
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