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ID-FAST driving cycle adapted for single cell -QFCH
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DA Degradation under driving cycle protocol S
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Operando voltage losses for the different current setpoints of the driving cycle, expressed as a percentage of the maximum current (1.9 A cm2)
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Both reversible and permanent
degradation phenomena are present
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DRV Reversible degradation
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* Airinlet suffers of high reversible losses,
recoverable through suitable procedures,
but further investigation is suggested

* Airinlet presents severe dehydration,
that probably contributes to reversible
losses, as well as PtOx formation in CCL
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DAICEES Permanent degradation from IV curves (),
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ID-FASJT Permanent degradation from IV curves FCH
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Higher degradation at inlet and outlet regions

Global polarization curve under ageing
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DEICHEN Middle region representativeness | @&
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AR IN The middle region is representative of the whole cell
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IDFAST Degradation origins FcH
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FCH
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Nanoparticle size
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Comparable degradation rate,
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Define ASTs that mimic the driving cycle  {tH
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* simulate degradation after long stops, when air start- e reproducing voltage and HFR cycling
up occurs under mitigated conditions e short and long stops present
(low temperature, fast residence time, mitigated shut-down) ° middle region conditions
e  high stoichiometry (8/20)

Andrea Bisello et al 2021 J. Electrochem. Soc. 168 054501,
doi:10.1149/1945-7111/abf77b
Elena Colombo et al 2021 J. Electrochem. Soc. 168 054508,
doi: 10.1149/1945-7111/abf4eb
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ID-FAST Low Power AST FCH
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ID'FAST

Validation of Combined AST

2

FCH
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DRSS AST results repeatability FCH
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1’000 Combined AST cycles vs BoT
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ID-FAST DRIVING CYCLE: TEST IN SEGMENTED SINGLE CELL
* Considerable reversible degradation is observed

* Permanent degradation
* higher at inlet and outlet regions
* middle region is representative of the whole cell
e degradation is mainly caused by CCL ageing
* ECSA and performance decrease tends to stabilize around 600 h

COMBINED AST: TEST IN ZERO GRADIENT CELL

* Representativeness
* mimics AV profile and stops of driving cycle
» keeps the representative conditions of middle region
e reproduces HFR cycling

* Acceleration: testing time reduced by a x 10 factor

e Validation
e obtained for 1’000 h on 3 CCMs
* ECSA and performance loss are reproduced
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