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Abstract: In this study, polyvinylidene fluoride (PVDF) membrane with excellent mechanical properties and chemical re-
sistance was prepared and characterized for the application of water treatment. Dibutyl-phthalate (DBP) was used as a di-
luent for making a membranes through temperature induced phase separation (TIPS) method, and the crystallization temper-
ature, melting point, cloud point and SEM image were observed with different ratio of diluent in polymer/diluent mixture.
The crystallization temperature and melting point increased proportionally with the content of polymer, while the cloud point
temperature decreased. Finally, it was confirmed that stable membrane could be manufactured at a polymer content of 62
wt% and a temperature 125°C using the phase diagram of PVDF/DBP mixtures with temperatures.
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Table 1. Comparison of NIPS, VIPS and TIPS Method for Making Porous Membranes

NIPS VIPS TIPS
Processing parameter High High Low
Membrane structure Asymmetric/Symmetric Asymmetric/Symmetric Symmetric
Pore size MF/UF MF/UF MF
Waste water High High Low
Mechanical strength Weak Weak Strong

* NIPS (Nonsolvent Induced Phase Separation), VIPS (Vapor Induced Phase Separation), TIPS (Thermally Induced Phase Separation).
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Fig. 1. Characteristic phase diagram of TIPS process.
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Fig. 2. Chemical structures of (a) PVDF, (b) DBP.
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Table 2. Physical Properties of PVDF and DBP

PVDF DBP
Properties Value Properties Value
Density (g/mL) 0.288 Density (g/mL) 1.043
Particle size (um) 5.0 Purity (%) 99
Particle mesh size (mesh) 14 Molecular weight (g/mol) 278.35
Viscosity (cP) 2,300,000 Flash point (°C) 188
Melt flow (g/10 min) 2.0-6.0 Boiling point (°C) 340
Melting point (°C) 165-172 Melting point (°C) -35
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Fig. 3. TGA thermogram of PVDF polymer.
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Table 3. Cloud Point and Crystallization Temperature of PVDF/DBP with Different Ratio

Polymer contents (wt%) Cloud point (°C)

Crystallization temperature (°C)

Melting point (°C)

20 132 110 144
30 131 118 146
40 130 119 152
50 129 124 155
60 127 126 158
(a) Surface (x1,250) (b) Cross-section (x625)

Fig. 5. Optical microscopes of cloud point of 60 wt%
PVDF content with different temperatures.
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Fig. 6. Phase diagram of PVDF/DBP mixtures in TIPS
process.
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