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Motivation
Conventional Pt/C catalyst1: 
1. Performance: decrease at high-current density
2. Durability: Carbon/catalyst corrosion

New electrode design: Inverse-CANE
Realize enhanced high current density performance and durability
• Prevent nanowire bundling 
• Improve catalyst util ization

CANE as Reversal Tolerant Anode 
In hydrogen starvation conditions, fuel cell performance decreases in minutes, causing a 
sudden cell failure. Pt/C anode was replaced with CANE electrode: 

Anode reactions & cell voltage behavior        Anode Reversal Test (ART): Draw a constant
during hydrogen starvation3: current 0.2 A/cm2, then at time = 0, H2  N2

Thin Film Electrode
Co-axial nanowire electrode (CANE)2

• Thin film morphology: stabilize Pt against surface area loss
• Pt-ionomer interface modification: enable faster O2

transport, without compromising H+ transport
• Avoids C support: improves corrosion resistance

Future work
• Optimizing morphological parameters (diameter, length, 

etc.) of transport channels
• Fabrication of alloy catalyst thin films
• Incorporation of fillers to the Inverse-CANE structure

• Understanding Pt dissolution mechanism in  catalyst thin 
film

• Adaptation of fabrication techniques to low-cost and 
scalable processes compatible with high volume 
manufacturing

• Understanding proton transport behavior of the catalyst thin 
film

• Improving the BOL performance with CANE anode 
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Electrode is 
random mix of:
•Pt/C
• Ionomer
•Void space (pore)

Need fast transport of:
•O2
•H+

•e-

•H2O

Catalyst Support AST (1 – 1.5V) Catalyst AST (0.6 – 0.95 V)
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performance loss at 0.7 V
Pt/C: 85%

Inv.-CANE: 6% 

BOL Performance Catalyst AST (0.6 – 0.95 V) Catalyst Support AST (1 – 1.5V)

CANE electrode SEM image Schematic of the design Inverse-CANE SEM image
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performance loss at 0.7 V
Pt/C: 40%

Inv.-CANE: 21% 

Inverse-CANE:
~ 50% enhanced
catalyst corrosion 
resistance

Cell performance with ARTCurrent density @ 0.7 V vs ART time

Loading (A/C) = 0.1/0.2 mg cm-2,
BL Catalyst (A/C): TEC10V20E
CANE, Inv.CANE (A/C): TEC10V20E / Pt
Temperature: 80 oC,
Pressure:150 kPa abs
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Loading (A/C) = 0.1/0.3 mg cm-2,
BL Catalyst (A/C): TEC10V20E / TEC10E40E
CANE anode (A/C): Pt / TEC10E40E
Temperature: 80 oC, 100% RH, H2/air
Pressure:150 kPa abs
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