Author’s Accepted Manuscript -
journal of
. - MEMBRANE
Enhanced Proton Conductivity at LOW. Hurmdlty of SCIENCE
Proton Exchange Membranes with Triazole 00.0,0"
Moieties in the Side Chains 00e0ess:
030% 20!
%!
Min-Kyoon Ahn, Su-Bin Lee, Cheong-Min Min,
Yong-Guen Yu, Joseph Jang, Mi-Yeong Gim, Jae- e
Suk Lee
www.elsevier.convlocate/mensci
PII: S0376-7388(16)30821-3
DOI: http://dx.doi.org/10.1016/j.memsci.2016.10.018

Reference: MEMSCI14804
To appear in:  Journal of Membrane Science

Received date: 28 June 2016
Revised date: 10 October 2016
Accepted date: 11 October 2016

Cite this article as: Min-Kyoon Ahn, Su-Bin Lee, Cheong-Min Min, Yong-Guet
Yu, Joseph Jang, Mi-Yeong Gim and Jae-Suk Lee, Enhanced Protor
Conductivity at Low Humidity of Proton Exchange Membranes with Triazol

Moieties in the Side Chains, Journal of Membrane Science
http://dx.doi.org/10.1016/j.memsci.2016.10.018

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.2016.10.018
http://dx.doi.org/10.1016/j.memsci.2016.10.018

Enhanced Proton Conductivity at Low Humidity of Proton

Exchange Membranes with Triazole Moieties in the Side Chains

Min-Kyoon Ahn®°, Su-Bin Lee ¢, Cheong-Min Min ® Yong-Guen Yu *°, Joseph Jang *°, Mi-
Yeong Gim 2, Jae-Suk Lee *"

#School of Materials Science and Engineering, Gwangju Institute of Science and Technology
(GIST), 123 Cheomdangwagi-ro, Buk-gu, Gwangju, 61005, Republic of Korea

PResearch Institute for Solar and Sustainable Energy (RISE), Gwangju Institute of Science and
Technology (GIST), 123 Cheomdangwagi-ro, Buk-gu, Gwangju 61005, Republic of Korea
ABSTRACT

Highly conductive, novel sulfonated poly(arylene ether) membranes with different amounts of
triazole-introduced monomers (SPAE-TM) were prepared via conventional aromatic
condensation reactions. The triazole-introduced monomer (TM) was used as a proton transfer
moiety to increase the proton conductivities of polymer electrolyte membranes (PEMs). To
compare the chemical, mechanical and thermal stabilities of non-crosslinked polymer electrolyte
membranes (SPAE-TM10, SPAE-TMZ20), crosslinked polymer electrolyte membranes were
prepared via the thermal crosslinking method (cSPAE-TM10, cSPAE-TMZ20). The SPAE-TM
membranes = exhibited excellent thermal stabilities, and the non-crosslinked SPAE-TM
membranes showed satisfactory glass transition temperatures (Tq = 250 °C). The water uptakes
and swelling ratios of the SPAE-TM membranes were successfully suppressed in comparison
with the SPAE-TMO membrane. The proton conductivities of all membranes were higher than
those of Nafion 212 over a wide range of temperatures (0.211 — 0.256 S/cm at 80 °C, 100%
R.H.). The SPAE-TM20 presented a proton conductivity that was 2.3 times higher than that of

SPAE-TMO at 80 °C and 30% R.H.
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