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Introduction

US Energy Demand is predicted to increase 56% by 2040

Sustainable renewable energy is the optimum choice when there is an
increase in energy due to the exponential use of information technology
devices.

Membrane-based electrochemical devices have great potential

Overall Goal: Study the structure-property relationships of a series of
comb shaped AEM and their applicability for electrochemical devices
Examples: Vanadium Redox Flow Battery, Fuel cells etc.
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Anion Exchange Membrane Fuel Cell (AEM)
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Film Fabrication

Dissolve 0.5 g brominated polymer in 15 mL Dimethylacetamide
Mix 1-2 mL of amine in a separate solution containing 5 mL DMAC
Add amine solution dropwise to brominated polymer solution
Cast film at 50 degrees Celsius in a high vacuum oven

Soak the film in 0.5 M NaOH solution for 48 hours

Rinse and soak in deionized water for 48 hours
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Conclusion

A series of comb shaped AEM with varying side chain length was formed
'H NMR was used to confirm the structure and measure the DF

In general, conductivity, water uptake, and swelling increased with DF
AEM with side chain exhibited much higher conductivity than QA AEMS
A maximum conductivity of 40 mS/cm was observed at 80 °C AEM with
different side chains showed increasing WU and SR with DF

Future Work

Prepare AEM with C2, C10,C12,C16, and C18 side chains
Explore structure-property relationships of AEMs with
C2, C10, C12, C16, and C18 side chains

Test different side chains on an actual fuel cell and VRB
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