Author’s Accepted Manuscript -
journal of
: : L MEMBRANE
Preparation of high strength poly(vinylidene SCIENCE
fluoride) porous membranes with cellular structure °
. . . .....’
via vapor-induced phase separation .- ..’
L
Qian Zhao, Rui Xie, Feng Luo, Yousef Faraj,
Zhuang Liu, Xiao-Jie Ju, Wei Wang, Liang-Yin e
Chu The ./nuu;v“n:’;:uued by
www.elsevier.convlocate/mensci
PII: S0376-7388(17)31856-2
DOI: https://doi.org/10.1016/j.memsci.2017.10.068

Reference: MEMSCI15698
To appear in:  Journal of Membrane Science

Received date: 28 June 2017
Revised date: 22 October 2017
Accepted date: 29 October 2017

Cite this article as: Qian Zhao, Rui Xie, Feng Luo, Yousef Faraj, Zhuang Liu,
Xiao-Jie Ju, Wei Wang and Liang-Yin Chu, Preparation of high strength
poly(vinylidene fluoride) porous membranes with cellular structure via vapor-

induced phase separation, Journal ~ of = Membrane  Science,
https://doi.org/10.1016/j.memsci.2017.10.068

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/memsci
https://doi.org/10.1016/j.memsci.2017.10.068
https://doi.org/10.1016/j.memsci.2017.10.068

Preparation of high strength poly(vinylidene fluoride) porous
membranes with cellular structure via vapor-induced phase

separation
Qian Zhao®, Rui Xie*"™*, Feng Luo®, Yousef Faraj?, Zhuang Liu?, Xiao-Jie Ju*®, Wei Wang?®®,

Liang-Yin Chu®?

% School of Chemical Engineering, Sichuan University, Chengdu, Sichuan, 610065, China

® State Key Laboratory of Polymer Materials Engineering, Sichuan University, Chengdu,
Sichuan, 610065, China

“Corresponding author at: School of Chemical Engineering, Sichuan University, Chengdu,

Sichuan 610065, China. Tel: +86 28 8546 3380. xierui@scu.edu.cn

ABSTRACT

The preparation of poly(vinylidene fluoride) (PVDF) membranes with high mechanical
strength via vapor-induced phase separation (VIPS) is still a great challenge. In this study,
high strength PVDF membranes with cellular pore structure are successfully prepared by
comprehensively regulating the process parameters such as the dissolution temperature (Tg),
vapor temperature (T,) and exposure time (t) during the VIPS process, as well as the
membrane-forming parameter i.e. mass fraction of PVDF polymer. The effects of these
parameters on microstructure and performances of the PVDF membranes are systematically
investigated. In the investigated ranges of t from 0.67 min to 20 min, the membranes with
cellular structure are obtained at both elevated T4 and T, of 65 °C, relative humidity of
70%RH and mass fraction of 15 wt% PVDF. All the PVDF membranes with cellular
structure prepared at elevated T4 and T, of 65 °C exhibit high mechanical properties, and the
tensile stress at break (o) and tensile strain are higher than 2.5 MPa and 15%, respectively.

The PVDF membrane prepared at t of 0.5 min has a critical structure and shows the maximum
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