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Background 
Proton exchange membrane (PEM) fuel cells utilize pure hydrogen fuel and platinum‐based catalysts. Hydrogen has a relatively low energy density, so large‐scale fuel storage 
is required to operate PEMs. Pt‐based catalysts further constrict the manufacturability of PEMs due to scarcity of platinum. As a fuel source, methanol has a greater energy 
density than hydrogen; however, as PEMs require H+ ionic transport, a fuel processor must be included with the fuel cell assembly to convert CH3OH to hydrogen. Alkaline 
anion‐exchange membrane (AAEM) fuel cells operate directly with methanol. Improved oxidation of CH3OH occurs due to the alkaline nature of AAEMs. Furthermore, AAEMs 
require significantly less Pt‐based metal in their catalysts and benefit from the mechanical & chemical stability that accompany a solid‐state electrolyte. 

Reaction 

After reacting SO2F ionomer (left picture, back) such that pellets are in bromide form, portion of sample soaks in LiCl for ~24 hours at 50 °C. 
Both sets of polymer pellets dry under vacuum at 50 °C overnight. Dried out pellets stir in DMSO for ~24 hours and then CH3OH for ~8 hours. 
Pellets are then hot‐plate pressed into membranes (right of arrow) at pressure between 50 – 80 psi & temperature between 80 – 120 °C. 
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Future Work 
Improve homogeneity, and 

ultimately, mechanical stability 
   ‐‐ vary parameters like reaction duration 
& temperature, membrane thickness and  

membrane width 
   ‐‐ compare varied membranes to current 
ones using scanning electron microscopy 

Perform thermogravimetric analyses 
on Br⁻ and Cl⁻ membranes 

   ‐‐ determine whether hot press degrades 
performance 

   ‐‐ determine optimal pressing conditions 
Initiate reaction with SO2F ionomer 

of a lower equivalent weight 
   ‐‐ more fluorine per mass might improve 
replacement of fluorine leaving group with 

the desired functional group 
Determine swelling indices of current 

and future membranes 
   ‐‐ cationic chains within backbone 

influence how well membrane can hydrate 
and thus transport ions Works Referenced 
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Membrane Thickness (µm) Width (cm) 

ETT‐1‐9 209 – 407 .356 ‐ .608 

ETT‐1‐23 72 ‐ 106 .345 ‐ .654 

Nafion‐212 57 .363 

Membrane Dimensionality 
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