Electrochemical Evaluation of Novel Binders for Alkaline Fuel Cell Applications
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Low temperature fuel cells, such as proton exchange membrane fuel cells (PEMFC) and alkaline fuel cells (AFC), are of great interest because they offer the possibility of being used in portable applications.  PEMFCs commonly use Pt as the catalyst for both the hydrogen oxidation reaction (HOR) and oxygen reduction reaction (ORR), as well as Nafion, a cation-conducting (H+) polymer, as the membrane and catalyst layer ionomer and binder.  Both, Pt and Nafion, are expensive materials that increase the production cost of PEMFCs. One advantage AFCs have over PEMFCs is that non-precious metal catalysts can replace Pt for the ORR and HOR, thereby reducing the overall cost associated with the fuel cell.  However, there is not a standard anion-conducting (OH-) polymer that can be used as the membrane or catalyst layer ionomer and binder.  Instead, Nafion or sodium exchanged Nafion is commonly used.  In our lab we have synthesized novel low cost anion-conducting binders. These binders were electrochemically evaluated using rotating ring disk electrode (RRDE) experiments in a standard three-electrode electrochemical cell in 0.1M KOH with a precious metal catalyst (PMC) and a non-precious metal catalyst (NPMC) working electrode. We found that the performance of our binders surpassed that of Nafion when tested with a platinum catalyst, increasing the half way potential E1/2 from 0.8 V with Nafion binder to 0.82 V with one of our binders.

