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Formation and modification of particulate PVDF membrane and its application
in biomedical technology
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Abstract

In this research, PVDF/PMMA composite membranes were prepared by the
isothermal immersion precipitation method. DMSO and water were used as the
solvent and nonsolvent, respectively. A wide variety of membrane morphologies were
obtained by changing the bath conditions and/or the ratio of the two polymers. SEM,
DSC, XRD, and tensile strength tester were used to study the morphologies and
physical properties of the membranes. As the composition of PMMA increased, the
morphology of the membrane underwent profound changes from more particulate to
more cellular form. The tensile strength also gradually increased in this case. That the
Tm, AHpn, and XRD diffraction peaks decreased with increasing PMMA content
suggested that the crystallization capability of PVDF was lowered by blending with
PMMA. As to the effects of the precipitation bath, it was found that precipitation in
baths containing high concentrations of DMSO tended to yield membranes with high
crystallinity, which was confirmed by SEM, DSC, and XRD analysis.
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Table 1 Composition of the dopes for membrane formation

Membrane No Weight ratio of Bath
PMMA/PVDF

0-10-w 0/10 water

3-7-w 3-7 water

5-5-w 5-5 water

7-3-w 7-3 water

10-0-w 10/0 water
0-10-40 0/10 40%DMSO
3-7-40 3-7 40%DMSO
5-5-40 5-5 40%DMSO
7-3-40 7-3 40%DMSO
10-0-40 10/0 40%DMSO
0-10-70 0/10 70%DMSO
3-7-70 3-7 70%DMSO
5-5-70 5-5 70%DMSO
7-3-70 7-3 70%DMSO
10-0-70 10/0 70%DMSO




Table 2 Physical properties of membranes

Membrane T ( ) AH of AH of PVDF (J/g) | Crystallinity
No. samples(J/g)

0-10-w 168.5 57.05 57.05 0.543
0-10-40 169.1 60.81 60.81 0.579
0-10-70 169.5 62.49 62.49 0.595
3-7-w 163.8 33.08 39.93 0.315
3-7-40 164.3 35.98 42.56 0.342
3-7-70 165.0 38.19 43.74 0.363
5-5-w 154.5 19.97 28.52 0.190
5-5-40 157.5 22.71 30.4 0.216
5-5-70 159.3 24.87 31.24 0.236
7-3-w 148.7 8.8 17.11 0.083
7-3-40 152.2 12.17 18.24 0.116
7-3-70 157.6 13.56 18.74 0.129
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Figure 1 SEM of membrane No.0-10-w. Left Botton surface Right Cross section
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Figure 2 SEM of membrane No.3-7-w. Left Botton surface Right Cross section
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Figure 3 SEM of membrane No.5-5-w.Left Botton surface Right Cross section
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Figure 4 SEM of membrane No.7-3-w. Left Botton surface Right Cross section

Figure 5 SEM of membrane No.10-0-w. Left Botton surface Right Cross section
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Figure 6 SEM of membrane No.0-10-40. Left Botton surface Right Cross section
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Figure 8 SEM of membrane No.5-5-40
Left Botton surface Right Cross section

Figure 9 SEM of membrane No.7-3-40
Left Botton surface Right Cross section
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Figure 10 SEM of membrane No.10-0-40
Left Botton surface Right Cross section
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Figure 11 SEM of membrane No.0-10-70. Left Botton surface Right Cross section
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Figure 12 SEM of membrane No.3-7-70. Left Botton surface Right Cross section
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Figure 13 SEM of membrane No.5-5-70. Left Botton surface Right Cross section
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Figure 14 SEM of membrane No.7-3-70. Left Botton surface Right Cross section
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Figure 15 SEM of membrane No.10-0-70. Left Botton surface Right Cross section
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Figure 16 The tensile strengths of membranes precipitated from different baths
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Figure 17 DSC themograms of membranes precipitated from a water bath
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Figure 18 DSC themograms of PMMA/PVDF=7/3 membranes precipitated
from different baths
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Figure 19 XRD patterns of membranes precipitated from water bath
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Figure 20 XRD patterns of PMMA/PVDF=7/3 membranes precipitated from different baths
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