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A Review on Polymeric Membranes and Hydrogels

Prepared by Vapor-Induced Phase
Separation Process

ANTOINE VENAULT,' YUNG CHANG.,'? DA-MING WANG,>*
AND DENIS BOUYER*

'Department of Chemical Engineering, Chung Yuan Christian University,
Chung-Li, Taiwan

2R&D Center for Membrane Technology, Chung Yuan Christian University,
Chung-Li, Taiwan

*Department of Chemical Engineering, National Taiwan University, Taipei,
Taiwan

Institut Européen des Membranes, Université Montpellier 2, Montpellier,
France

In 1918, Zsigmondy and Bachmann presented a new method to induce phase separation
af a homogeneous polymeric solution from a vapor phase. The so-called vapor-induced
phase separation (VIPS) was born. In a century, the body of knowledge on polymer
membranes and hydrogels prepared by VIPS has grown importantly, which suggests
the need for a critical review. Slowness of mass transfers involved in VIPS, attributed
to the resistance at the gaseous phaselliquid phase interface, permits reaching better
control of polymer membrane formation than with the popular wet-immersion process.
As a result, a broad variety of morphologies can be obtained and well controlled.
The control of testing conditions and fornudation parameters alse permits tuning and
tailoring morphologies, which arises in varions membranes properties, and led sci-
entists to investigate the possibility of fovecasting mass transfers in VIPS. Therefore,
at the end of the twentieth century, first models were developed to describe this pro-
cess, and validated by comparing simulated data to experimental results. Afterwards,
studies demonstrated the possibility af predicting membrane morphalogies from the
knowledge of operating conditions. This article aims at reviewing the work done so far
reporting this process to prepare polymer membranes and hyvdrogels. The experimental
set-ups will be introduced as well as the different polymerisolventfnonsolvent and poly-
merfadditive(s Wsolventinonsolvent systems used and the morphologies obtained. The
effect of testing conditions and formulation parameters on the structure of the matrices
will be subsequently discussed. Close attention will be given 1o the fundamental theory
af VIPS before moving onto the potential applications of such polymer matvices.
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In 1918, Zsigmondy and Bachmann presented a new method to induce phase separaion of a homogeneous palymeric solution from a
vapor phase. The so-called vapor-induced phase separation (VIPS) was born. In a century, the bady of knowledge on polymer membranes
and hydrogels prepared by VIPS has grown impartantly, which suggests the need for a critical review. Slowness of mass transfers involved
in VIPS, attributed to the resistance at the gaseous phase/liquid phase interface, permits reaching better control of polymer membrane
formation than with the popular wet-immersion process. As a result, a broad variety of morpholagies can be obtained and well controlled
The control of testing conditions and formulation parameters also permits tuning and tailoring morphologies. which arises in various
membranes properties, and led scientists to investigate the possibility of forecasting mass transfers in VIPS. Therefore, at the end of the:
twentieth century, first models were developed to describe this process, and validated by
Afterwards, studies demonstrated the possibility of predicting ies from the of operating conditions. This
article aims at reviewing the work done so far reperting this process to prepare polymer membranes and hydrogels. The experimental set-

simulated data to results.

ups will be introduced as well as the different and polym systems used and the
morphologies obtained. The effect of testing conditions and formulation parameters on the structure of the matrices will be subsequently
discussed. Close attention will be given to the fundamental theary of VIPS bsfore moving onto the potential applications of such polymer

matrices.

i

1E& RIS VIPS process; polymer hydrogels; morphology control; testing itions; VIPS si

KeyWords Plus: HOLLOW-FIBER MEMBRANES; POLY(VINYLIDENE FLUORIDE) MEMBRANES; NEAR-INFRARED SPECTROSCOPY:
INVERSION MEMBRANES; RELATIVE-HUMIDITY; NONSOLVENT VAPOR; MASS-TRANSFER; MEDICAL APPLICATIONS;
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Information revelation and privacy in online social networks
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Participation in social networking sites has dramatically increased in recent years.
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