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Early days in AEM-FC
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Scheme 1. Synthesis of ETFE-Based Radiation-Grafted
Alkaline Anion-Exchange Membrane (ETFE—AAEM)
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AEM-FCs in the literature

AEM-FC — a blooming field. Most of the papers are focused
on development of anion conducting polymers for AEMs
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Breaklng conductwlty barrlers in AEMs
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Conductlwty vs. IEC (DABCO)
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- AEM-FCftests in the literature — fuel diversity

_Borohydride, 2,
Urea, 3,2% _ 2%
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Performance of AEM-FCs: li'quid fuels -
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Performance of AEM-FCs: carbonate/O, oxidant
Carbonate AEM-FC*
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Performance of AEM-FCs: hydrogen fuel
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‘Performance of AEM-FCs: hydrogen fuel
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Performance of H, AEM-FCs: non-Pt catalysts
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Performance of H, AEM-FCs: non-Pt catalysts

Non-Pt HOR/ORR catalysts:
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Performance of H, AEM-FCs: summary
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“ Performance of H, AEM-FCs: summary

Initial performance of H,-O, (air) AEM-FC:
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“ Performance stability of AEM-FCs: AEM degradation ?

Several possible degradation
mechanisms were proposed:

“Anion-exchange membranes in electrochemical energy systems”;
Varcoe, Atanassov, Dekel, et al.; Energy Environ. Sci., 7 (2014) 3135-3191 M
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Liquid fuels (with KOH electrolyte):
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Performance stability of AEM-FCs: longevity tests

Hydrogen fuel:
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In summary — AEM-FC status:

So far, about 100 papers on performance of AEM-FCs were published. Half of them focused
on hydrogen-fueled AEM-FC. From those papers we can summarize the following:

o Highest initial peak power densities achieved are around ~1 W/cm?.
o Pt-based catalysts (mainly for HOR) are still used in most of the studies. x

o First AEM-FCs with zero-platinum loading showing good performance were recently
published (2016).

o There are no significant AEM-FC tests based on PGM-free catalysts for HOR. x
o Most of the AEM-FC tests are limited to T_,,<60°C (due to polymer degradation issues). x

o There are only very few AEM-FC tests showing (limited) longevity. x

Dario R. Dekel
Phoenix, Apr 1, 2016
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