Author’s Accepted Manuscript ,
journal of
MEMBRANE
Hydrophobic/hydrophilic PVDF/Ultem® dual- layer SC]ENCE
hollow fiber membranes with enhanced mechanical 0. 0,0
. . . . .. . .
properties for vacuum membrane distillation o8 ..:,
0ge%020
%!
Jian Zuo, Tai-Shung Chung, Gregory S. O’Brien,
Walter Kosar gy
www.elsevier.convlocate/mensci
PII: S0376-7388(16)30987-5
DOI: http://dx.doi.org/10.1016/j.memsci1.2016.09.030

Reference: MEMSCI14751
To appear in:  Journal of Membrane Science

Received date: 14 July 2016
Revised date: 13 September 2016
Accepted date: 19 September 2016

Cite this article as: Jian Zuo, Tai-Shung Chung, Gregory S. O’Brien and Walte

Kosar, Hydrophobic/hydrophilic PVDF/Ultem® dual-layer hollow fibe
membranes with enhanced mechanical properties for vacuum membran
distillation,Journal of Membrane Science
http://dx.doi.org/10.1016/j.memsci.2016.09.030

This 1s a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/memsci
http://dx.doi.org/10.1016/j.memsci.2016.09.030
http://dx.doi.org/10.1016/j.memsci.2016.09.030

Hydrophobic/hydrophilic PVDF/Ultem® dual-layer hollow fiber membranes with enhanced
mechanical properties for vacuum membrane distillation
Jian Zuo®, Tai-Shung Chung™, Gregory S. O'Brien?, Walter Kosar?
1Department of Chemical & Biomolecular Engineering, National University of Singapore, 4
Engineering Drive 4, Singapore 117585
2 Kynar Industrial Products R&D, Arkema Inc., 900 First Avenue, King of Prussia, Pennsylvania
19406
“Corresponding author. Tel.: 65 6516 6645; fax: 65 6779 1936. chencts@nus.edu.sg (T. S.
Chung)

ABSTRACT

Dual-layer hydrophobic/hydrophilic PVDF/Ultem® hollow fiber membranes with superior
mechanical and water transport properties have been prepared via co-extrusion method for
vacuum membrane distillation (VMD) of seawater. To fabricate such high-performance dual-
layer hollow fibers consisting of two different materials, one must overcome the issues of
delamination between the two polymer layers and dense interface morphology. The former
would result in a defective membrane, while the latter could significantly increase the
substructure resistance for vapor transport. By properly manipulating dope formulation and
spinning conditions, we have overcome the first challenge and produced delamination free dual-
layer fibers. The second problem is resolved by the addition of Al,O3 nanoparticles into the inner
layer dope, which creates micro-porosity on the outer surface of the inner layer. The resultant
dual-layer fibers show good mechanical properties, permeation flux and wetting resistance
simultaneously under VMD operations. Comparing to the conventional single layer MD fibers,

the newly developed VMD hollow fiber containing 15 wt% Al,O3 has 4.5- fold tensile strength



Download English Version:

https://daneshyari.com/en/article/4989038

Download Persian Version:

https://daneshyari.com/article/4989038

Daneshyari.com


https://daneshyari.com/en/article/4989038
https://daneshyari.com/article/4989038
https://daneshyari.com

