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Polymer electrolyte fuel cells (PEFCs)
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Hydrogen House: BAXI-CHP Hybrid hydrogen-powered fuel cell
cars: MicroCab

A clean power generator with high energy efficiency;
Barriers: High cost; poor durability and reliability
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Challenges to PEFCs

Current Reality

.

Bridging the gap

G

Desired Reality
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Pt nanowires

One-dimensional (1-D)
nanostructures:

O Anisotropy

O Unique structure

O Surface properties

SH Sun et al. Angew Chem Int Ed 2010
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Pt-NW electrodes

Electrode structure:

Facile pathways for charge transfer
Reducing embedded sites
Facilitating effective mass transfer
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Stability :
Mitigates Ostwald ripening and
aggregation

Ostwald
i ing &
A PLNPs gs::;ggtion
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Disadvantages of Pt-NW electrodes

x Unusual shapes and bulky specific volumes:
x Difficult to fabricate into fuel cell electrodes

Common obstacles:
x Loose structures in coated layers
x Thick catalyst layers
x High electrode resistance
x Poor cell performance
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Pt-nanowire (Pt-NW) thin film catalyst electrode
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Conventional catalyst layer
with nanoparticles, 10 um

Pt-NWs <0.5um

Porous layer

in GDL
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Pt-nanowire thin film catalyst electrode

Thickness < 0.5um

Simple single-step method:
O Aqueous solution

O Room temperature
O No free nanoparticles

Pt(111)

Pt (200)

T T T T T T T T T T T T T
20 30 40 50 60 70 80 ac
2 theta / degree
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Power performance as cathode in PEMFC
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Pt-NW thin film catalyst cathode in DMFC
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Cathode CV in DMFC
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Durability test — Cathode polarization
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Plasma treatment to GDL substrates

Un-treated
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Voltage (V)

Impact of pre-GDL treatment
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Summary and future work

O A simple and effective method for preparing Pt-
nanowire thin film catalyst electrode

O High reliability, better catalytic activity and improved
durability

O Pre-GDL treatment enhanced performance

O Controlling Pt-nanowire distribution
O Ultra-thin Pt-nanowires for better performance
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