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; Problems to tackle
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~+ Carbon corrosion [2]
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Catalyst nanoparticle Strategy
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* Increase contact between phases
« Decrease mass transport issues [4]
* Increase durability
Hollow PtCo alloy particles for ORR in PEMFCs: o « Chemical vapor deposition (CVD) treatment of CXs
H,O out PtCo alloy: promising ORR catalyst [3] ‘Ga vanic deplaoement o Acid treatment improves the corrosion resistance of support
* Hollow structure — more active sites :
 Ligand & strain effects — improved ORR kinetics 7 Nanoseae Fikendal
Binolar plate Gas Diffusion Layer Bipolar plate  Lower Pt content — reduced cost Co colloid Core@shell particle Hollow P{Co nanosphere
potarp  Enhanced stability under fuel cell conditions

Proton Exchange Membrane (Nafion®) Schematic illustration of the procedure used to

synthesize a PtCo hollow nanoparticle

SYNTHESIS

different pH values: (a) pH 6.50, (b) pH 6.00, (c)
pH 4.00. [1]
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Catalyst synthesis

1. Mix solution of
cobalt salt and
tri-sodium citrate

4. Addition of NaBH, 7. Addition of acidic Pt salt \
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11. Addition of HCI and carbon
xerogel l
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14. Drying at 80 °C
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Catalyst properties determined from physicochemical analyses

TEM image of catalyst PtCo/CX

ICP-AES TEM XRD
Catalyst Pticp | COcp | drey o ds d, trem | OTem ty dyro
at.% | at.% | (nm) | (nm) | (nm) [ (nm) | (nm) | (nm) | (nm) (nm)
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PtCo/CX-1000 60 40 46 7.0 48 49 3.0 0.6 3.3 3.4
I
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ECSA: Electrochemically active surface area; SA:specific activity; MA:mass activity
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CONCLUSIONS

** Hollow PtCo nanoparticles supported on carbon xerogel were synthesized via a sacrificial templating method

approach.

** Metal loading (TGA), pore size (Hg porosimetry), alloy composition (ICP-AES), and hollow structure with alloy
formation (TEM, HAADF-STEM-EDX, XRD) were confirmed, demonstrating the successful synthesis of hollow PtCo

catalysts with promising structural and compositional properties.

* The initial performance of hollow PtCo/CX catalysts were evaluated using electrochemical techniques such as CO

stripping and ORR measurements on Rotating Disk Electrode.

“ They exhibit a relatively small electroactive specific surface area (ECSA: 30 — 41 m?/g,, ) due to the large diameter of
the hollow particles (46-56 nm). However, they show high specific activity (1.9 — 2.7 A/m?,,) and mass activity (79 —

81 A/gp;), measured at 0.9 V vs. RHE in 0.1 M HCIO, electrolyte.

** Further electrochemical assessment, including Accelerated Stress Tests (ASTs) in Rotating Disk Electrode (RDE) and
full Membrane-Electrode Assembly (MEA) configurations, is planned for the next phase of this study.
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