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A B S T R AC T

The aim of our researches is to study the interplay between membrane morphology and elabo-
ration parameters during non-solvent induced phase separation (NIPS) processes. The present 
investigation is to correlate the solvent-nonsolvent mass transfer kinetics with the structural 
morphology and properties of polymeric membranes obtained via water vapour induced phase 
separation (VIPS) process. For the fi rst time, we have monitored and quantifi ed mass transfer 
kinetics during VIPS process on homogeneous solution of poly-(vinylidene fl uoride) (PVDF) 
dissolved at two different temperatures in NMP, using near IR spectroscopy (NIR) with che-
mometric model. A signifi cant change in mass transfer rate (i.e., water penetration) has been 
observed much earlier than the liquid demixing of the polymer solution occurs for two studied 
dissolution temperatures. Consecutively to the water penetration, modifi cations in the physi-
cal state (gelation) of the polymer started to occur prior to reaching demixing process. This 
phenomenon was discussed in terms of macromolecular organization of PVDF caused by the 
decrease of the solvency power. It is assumed that this physical evolution of the polymer solu-
tion infl uences the phase separation mechanisms and thus the obtained surface and structural 
morphology of the PVDF membranes.
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1. Introduction

Poly(vinylidene difl uoride) (PVDF) can be used 
to fabricate wide variety of membranes as it is semi-
crystalline polymer whose crystalline phase provides 
good thermal stability while the amorphous phase 
adds some fl exibility to the membrane. Their crystal-
lization process and crystallinity can be controlled by 

experimental parameters. This allows us to tune the 
surface and structural morphologies depending on the 
applications, for example, microfi ltration and mem-
brane distillation require membranes with larger sur-
face pores. Besides microfi ltration, microporous PVDF 
membranes are used in biology for immuno-blotting 
techniques [1], and have a high potential as a separa-
tor in lithium batteries [2] in membrane contactors [3] 
Membrane distillation can desalinate seawater using 
low-grade heat energy or solar heat, but it has limited 
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