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Alkaline fuel cell (AFC) is widely investigated recently as
a promising alternative for the well-established proton
exchange membrane fuel cell (PEMFC) due to its
advantages of high efficiency and low cost. In order to
prevent leakage and component corrosion problem, anion
exchange membrane (AEM) was used to substitute its
original liquid potassium hydroxide electrolyte. Up to
date, relative low conductivity and chemical stability
when works under alkaline condition are two main
limitations for AEM. There are a large amount of
investigations focusing on widening cation selection '™
for better AEM performance besides most frequently used
quaternary ammonium.

Imidazolium was received intensive investigations since
2010 due to its intrinsic beneficial properties. For
example, its five ring conjugated structure helps to
delocalize positive charge '*, synthesis chemistry is more
in favor of generating phase-separated morphology via
pre-functionalized strategy " and its thermal stability is
higher than quaternary ammonium . Zhang ' and Guo
19 investigated on the identical imidazolium AEM with
different backbones. There is a great difference on their
chemical stability. Deavin " made a comparison of
benzyltrimethylammonium and benzylmethylimidazolium
cation with the same backbone AEM. It is found that
imidazolium functionalized AEM shows comparable
conductivity, but lower stability compared with
ammonium functionalized AEM. Later, Page '"¥ modified
the imidazolium by attaching another methyl group on the
carbon between two nitrogen and found chemical stability
was improved. In our investigation, 1,4,5-trimethyl-2-
(2,4,6-trimethoxyphenyl)  imidazolium functionalized
polyphenylene oxide (PPO-TMIM) was studied with the
structure shown in Fig. 1. It is expected that the
membrane performance could be modified by the
contribution from strong electron donating functional
groups as well as increased steric effect.
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Fig.1 Structure of PPO-TMIMI1 (a) and PPO-TMIM2 (b)

Chemical stability was tested by immersing the
membrane into 1 M NaOH solution under room
temperature for 60 days. The conductivity does not show
reduction after was treated under base. Conductivity with
different counter ions were tested under 95%RH, from
50C to 90C. The results are shown in Fig. 2. Conductivity
of PPO-TMIM2 with larger IEC is higher than that of
PPO-TMIM1, but PPO-TMIM2 turns up to degradation at
higher temperature. In addition, conductivities with
different counter ions for PPO-TMIM1 and PPO-TMIM2
do not show the same trend. In order to better explain the
conductivity performance, water uptake from DVS

technique, glass transition temperature from DSC
measurement, morphology determination from SAXS
technology, anion diffusion coefficient were further
investigated. Based on both independent analysis of the
influences above and their comprehensive effect on
conductivity performance, the dominant influence factor
would be determined.
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Fig.2 Conductivity of PPO-TMIMI1 (a) and PPO-TMIM2 (b)
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