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Discussion of Non-PGM ORR Catalyst Targets 

• Non-PGM ORR catalyst targets and test protocols discussed 
extensively at four CWG meetings: 

- Arlington, VA on May 15th , 2013 (open CWG meeting at AMR) 
- Golden, CO on December 18th , 2013 (joint CWG-DWG meeting; 

contractors only) 
- Washington, D.C. on June 16th, 2014 (CWG meeting at AMR) 
- Los Alamos, January 21st, 2015 (CWG meeting; contractors only) 

• Comments received from Fuel Cell Tech Team throughout the process 

• A four-member subcommittee appointed at the Los Alamos meeting 
to complete targets 

• Non-PGM targets summarized and provided to FCTO on April 8th, 2015 

• In general, targets and test protocols aligned with those established 
for PGM catalysts and PGM-based MEAs 
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Non-PGM ORR Electrocatalyst Targets 

Characteristic Unit 2020 Target Ultimate Target 

Voltage at 0.044 A/cm2 a V 0.87 0.90 

Current density loss at 
target voltage after 
30,000 cycles a, b, c 

% ≤ 40 ≤ 40 

Loss in high-current-
density performance c, d 

mV 
≤ 60 

(at 0.8 A/cm2) 
≤ 30 

(at 0.8 A/cm2) 

Loss in high-current-
density performance d, e 

mV 
≤ 60 

(at 0.8 A/cm2) 
≤ 30 

(at 1.5 A/cm2) 

a Test at 80°C H2/O2 in MEA; fully humidified with total outlet pressure of 150 kPa (abs); anode 
stoichiometry 2; cathode stoichiometry 9.5 (Gasteiger et al., Applied Catalysis B: Environmental, 56, 
2005, 9-35.) 

b Target voltage defined as voltage at which 0.044 mA/cm2 is measured at the beginning of cycling.  
c For durability cycling conditions, see U.S. DRIVE Fuel Cell Technical Team Roadmap, June 2013; 

Appendix A, Table A-1 (Electrocatalyst Cycle and Metrics). 
http://energy.gov/sites/prod/files/2014/02/f8/fctt_roadmap_june2013.pdf 

d For polarization protocol, see U.S. DRIVE Fuel Cell Technical Team Roadmap, June 2013; Appendix A, 
Table A-5. http://energy.gov/sites/prod/files/2014/02/f8/fctt_roadmap_june2013.pdf 

e  For durability cycling conditions, see U.S. DRIVE Fuel Cell Technical Team Roadmap, June 2013; 
Appendix A, Table A-2 (Catalyst Support Cycle and Metrics). 
http://energy.gov/sites/prod/files/2014/02/f8/fctt_roadmap_june2013.pdf 
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FCTT Roadmap: Electrocatalyst Testing (Table A-1) 
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FCTT Roadmap: Support Testing (Table A-2) 
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FCTT Roadmap: Polarization Plot Protocol (Table A-5) 
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Non-PGM MEA/Stack Targets 

f For polarization protocol, see U.S. DRIVE Fuel Cell Technical Team Roadmap, June 2013; Appendix A, 
Table A-5. http://energy.gov/sites/prod/files/2014/02/f8/fctt_roadmap_june2013.pdf. Ultimate target for 
high power is calculated to achieve Q/ΔTi of 1.45 assuming 90 kW stack gross power operating at 95°C 
stack temperature and 40°C ambient temperature.  

g Based on the protocol for determining cell/stack durability in U.S. DRIVE Fuel Cell Technical Team 
Roadmap, June 2013; Appendix A, Table A-6 (≤ 10% drop in rated power after test). 

 http://energy.gov/sites/prod/files/2014/02/f8/fctt_roadmap_june2013.pdf 
h  Need to meet or exceed at temperatures of 80°C up to peak temperature, measured using the 

polarization curve protocol found in Table A-5 of Appendix A. 

Characteristic Unit 2020 Target Ultimate Target 

Voltage at high power f V 
0.66 

(at 0.75 A/cm2) 
0.66 

(at 1.5 A/cm2) 

Cost (guideline) $/kWe 14 10 

Durability g, h hours 5,000 5,000 
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FCTT Roadmap: Cell/Stack Durability Protocol (Table A-6) 
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