
Author’s Accepted Manuscript

Improved antifouling ability of thin film composite
polyamide membrane modified by a pH-sensitive
imidazole-based zwitterionic polyelectrolyte

Susan Davari, Mohammadreza Omidkhah, Mahdi
Abdollahi

PII: S0376-7388(18)31043-3
DOI: https://doi.org/10.1016/j.memsci.2018.07.050
Reference: MEMSCI16329

To appear in: Journal of Membrane Science

Received date: 16 April 2018
Revised date: 16 July 2018
Accepted date: 19 July 2018

Cite this article as: Susan Davari, Mohammadreza Omidkhah and Mahdi
Abdollahi, Improved antifouling ability of thin film composite polyamide
membrane modified by a pH-sensitive imidazole-based zwitterionic
p o l y e l e c t r o l y t e , Journal of Membrane Science,
https://doi.org/10.1016/j.memsci.2018.07.050

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.

www.elsevier.com/locate/memsci

http://www.elsevier.com/locate/memsci
https://doi.org/10.1016/j.memsci.2018.07.050
https://doi.org/10.1016/j.memsci.2018.07.050


 

1 

 

Improved antifouling ability of thin film composite polyamide membrane 

modified by a pH-sensitive imidazole-based zwitterionic polyelectrolyte 

 

Susan Davari, Mohammadreza Omidkhah
*
, Mahdi Abdollahi 

 

Faculty of Chemical Engineering, Tarbiat Modares University, P.O. Box 14115-143, Tehran, 

Iran 

*
Corresponding author’s Email: Omidkhah@modares.ac.ir 

 

Abstract 

In this work, poly[1-vinyl-3(2-carboxyethyl) imidazolium betaine] (PVCIB), as a zwitterionic 

polyelectrolyte, was tethered onto a commercial thin film composite polyamide (TFC PA) 

membrane. First, polyvinyl imidazole (PVI) was grafted onto the TFC PA membrane surface by 

free radical graft polymerization method at various grafting times. Afterwards, one of PVI-

modified membranes was betainised using 3-bromopropionic acid to obtain PVCIB brushes on 

the membrane surface. Evaluation of membrane performance through desalination process 

indicated that despite decrease of salt rejection, water flux increased from 73.4 L/m
2
.h in the PA 

membrane to 91.6 L/m
2
.h in the PA-PVCIB membrane. Antimicrobial assessment using 

Escherichia coli showed that PVCIB-modified membrane was able to inhibit bacterial growth by 

about 98.8%. Antifouling and cleaning abilities of membranes were investigated using BSA and 

lysozyme at various pH values. It was revealed that hydrophilic PVCIB brushes considerably 

improved protein-resistant property of the TFC PA membrane. However, considering pH-

dependent behavior of PVCIB (zwitterionic at alkaline pH or polyelectrolyte at acidic pH), 

hydration repulsion or electrostatic repulsive forces, respectively, made a contribution to fouling 

mitigation. Accordingly, PA-PVCIB membrane exhibited remarkable antifouling ability to resist 

non-specific protein adsorption at neutral and alkaline pHs, whereas both PA-PVI and PA-

PVCIB membranes exhibited marked resistance to the positively charged lysozyme adhesion at 

acidic pH. 
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