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Figure 1: The first measurement of hydroxide conductivity and comparison in
anion conducting polymer thin films. (X = OH and Br). Credit: Japan Advanced
Institute of Science and Technology

As decarbonization progresses rapidly in the world, fuel cells offer
potentially higher electrical efficiency than conventional power-
generating systems. Anion exchange membrane fuel cells offer
advantages of using non-precious metal catalysts than proton exchange
membrane fuel cells. One of the challenges of this next-generation fuel
cell is to clarify the hydroxide ion conductivity in the ion conductive
polymer around the electrode catalyst. The difficulty of studying the
hydroxide ion conductivity at the electrode interface is that the
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hydroxide ion, which is a carrier, easily reacts with carbon dioxide in the
air. To solve this problem, all evaluation devices were improved so that
the sample did not come into contacting with air.

In a new study published in ChemSusChem, researchers from Japan
Advanced Institute of Science and Technology (JAIST), namely
Associate Professor Yuki Nagao and Ph.D. students Fangfang Wang and
Dongjin Wang, succeeded in precisely identifying the hydroxide ion 
conductivity and the water amount contained in the sample without
exposing the thin film sample to air. Fluorene-based cationic polymers
were synthesized, and Br- and OH- samples as counter anions were
prepared for comparison. It was revealed that the 270-nm-thick thin film
containing hydroxide ions exhibits a high hydroxide ion conductivity of
0.05 S cm-1. This ionic conductivity was more than twice as high as the
value of the thin film containing Br- ions as shown in Figure 1.

Surprisingly, it was also revealed that the hydroxide ion conductivity of
the thin film form containing hydroxide ions was comparable to that of
the thick membrane form. This tendency seems to be different from the
results reported in proton conductive polymers.

"Developing a better understanding of these properties and their impacts
on hydroxide ion conduction will be important for both clarifying
hydroxide ion conduction mechanisms and improving fuel cell
performance," explains Associate Professor Yuki Nagao from JAIST.
New findings seem to be a solid step toward a hydrogen society.

  More information: Fangfang Wang et al. OH‐ Conductive Properties
and Water Uptake of Anion Exchange Thin Films, ChemSusChem
(2021). DOI: 10.1002/cssc.202100711
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https://phys.org/tags/conductivity/
https://phys.org/tags/hydroxide+ions/
https://phys.org/tags/fuel+cell/
http://dx.doi.org/10.1002/cssc.202100711


 

Provided by Japan Advanced Institute of Science and Technology

Citation: The first hydroxide conductivity in anion conducting polymer thin films (2021, May 7)
retrieved 11 May 2024 from https://phys.org/news/2021-05-hydroxide-anion-polymer-thin.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/news/2021-05-hydroxide-anion-polymer-thin.html
http://www.tcpdf.org

