Author’s Accepted Manuscript -
journal of
, ) MEMBRANE

Polyrper Electrolyte Membrane with Heterocyclic SCIENCE
Terminated Poly(ethylene glycol) Bmshes: An %o, o o
Approach to Decorate Proton Conductive Species .- ..’
on Membrane Surface "":3:
Adisak Pokprasert, Suwabun Chirachanchai e

www.elsevier.convlocate/mensci
PIIL: S0376-7388(16)31102-4
DOI: http://dx.doi.org/10.1016/j.memsci1.2016.11.070

Reference: MEMSCI14910
To appear in:  Journal of Membrane Science

Received date: 25 July 2016
Revised date: 21 November 2016
Accepted date: 23 November 2016

Cite this article as: Adisak Pokprasert and Suwabun Chirachanchai, Polyme
Electrolyte Membrane with Heterocyclic Terminated Poly(ethylene glycol
Brushes: An Approach to Decorate Proton Conductive Species on Membran
Surface,Jounal of Membrane Science
http://dx.do1.org/10.1016/;.memsci.2016.11.070

This is 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.2016.11.070
http://dx.doi.org/10.1016/j.memsci.2016.11.070

Polymer Electrolyte Membrane with Heterocyclic Terminated Poly(ethylene
glycol) Brushes: An Approach to Decorate Proton Conductive Species on
Membrane Surface

Adisak Pokprasert®, Suwabun Chirachanchai*®*

*The Petroleum and Petrochemical College, Chulalongkorn University, Soi Chula 12,
Phyathai Road, Pathumwan, Bangkok, 10330, Thailand

"Center for Petroleum, Petrochemicals, and Advanced Materials, Chulalongkorn University,
Bangkok, 10330, Thailand

"Corresponding author. Tel./fax: +66-2-218-4134. csuwabun@chula.ac.th

Abstract

The incorporation of proton transfer species into the polymer electrolyte membranes
(PEM) of the proton exchange membrane fuel cell (PEMFC), in most cases, rely on
the chemical modification in solution state before casting the membrane, and
therefore, the function of proton transfer species is depending on the membrane
physicochemical properties. The present work proposes a simple grafting
poly(ethylene glycol) (PEG) onto membrane surface to incorporate PEG hydrophilic
chains for the function of water and acid molecules absorption. At the same time, the
PEG terminated with benzimidazole provides the proton hopping. Sulfonated
poly(ether ether ketone) (SPEEK) is cast to obtain a membrane and its surface is
further grafted with polymer brushes of PEG containing benzimidazole terminals. The
membrane obtained is stable up to 250 °C without degradation indicating the
feasibility for high temperature PEMFC. The proton transfer is under the vehicle
mechanism in non-humidified condition where the conductivity and water uptake of
the membranes are increased when increasing of PEG chain length in combination

with the benzimidazole units. The direct surface modification of PEM with polymer
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