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Fuel Cells Progress and Status
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D. Papageorgopoulos, FC 

Technology Office, US DOE, 2015 

targets

FC cost projections seem to 
reach a threshold that 

cannot be further reduced



*500,000 FC systems/year

“Alkaline Membrane Fuel Cells”, Dario Dekel;

In: Savinell R., Ota K., Kreysa G. (Ed.)

Encyclopedia Of Applied Electrochemistry: Springer (2014)

Anion Exchange Membrane Fuel Cells (AEM-FCs)
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50% cost reduction 

Catalysts Membranes
________________________________
PEM-FC:   Platinum Fluorinated 

AEM-FC:   Iron, Nickel, Hydrocarbon 
Carbon, …



DOE stability target for AEM-FC:

Q2, 2017: Develop anion-exchange membranes with an area 
specific resistance ≤ 0.1 ohm cm2, maintained for 500 hours 
during testing at 600 mA/cm2 at T >60 oC.

Stable polymeric membranes for AEM-FCs

D. Papageorgopoulos, AEM-FC Workshop; 
Phoenix AZ, April 1, 2016 

New stability studies for 
functional groups for AEM-FCs:

M. G. Marino and K.-D. Kreuer;
ChemSusChem 8(3), 513–523, 2015
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Stable polymeric membranes for AEM-FCs

Dekel et al.; JACS (submitted, 2016)

X1000 more stable !

 ready for FCEV applications
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Novel protocol to test stability of membranes for AEM-FCs 
was, for the first time, successfully developed

This new ex-situ protocol will rapidly lead to selection 
of best stable polymers for durable and robust AEM-FCs.



Ceria based bifunctional catalysts for AEMFCs:
Worldwide record in performance for non-Pt fuel cells
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Miller, … and Dekel;
Angew. Chem. 128 (2016) 6108

Platinum-free catalysts for AEM-FCs

Meets DOE target for AEM-FC for Q4, 2017

H2 / air  200mA/cm2 @0.8V



Leading AEM-FC development worldwide

20 Countries with active collaborative 
projects with Dekel’s group

Dekel’s group
TEEM Lab
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