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Decompose harmful VOC
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Pt/TiIO, Nanohybrids
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Pt/TiO, 10 vol %

After UV exposure
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Smart Optical Sensor
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Electrodes in Fuel Cell

Anode: Fuel oxidation reaction

CH3OH + Hzo b c02 + 6H+ + Ge‘

Pt (+Ru)
Carbon (+TiO,)
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Cathode: Oxygen reduction reaction
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Pt/C or Pd/C Hybrids In Electrocatalysis
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High dispersion of Pt on porous carbon gives rise topro- 1-D carbon nanofiber loaded with Pt nanoparticles had
mising electrocatalytic activity for O, reduction, which high electrocatalytic methanol oxidation reaction due to
could prove to be relevant for fuel-cell technologies. its high mass transport and electron transport.
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S. H. Joo, Nature 2001, 412, 169 G. Zhao, J. Phys. Chem. C 2008, 112, 1028
The Pt nanocube/carbon catalyst with dominant {100} Graphene nanosheets were expected as a new carbon
faces showed lower onset potential and higher current support material modi-fying catalytic properties of Pt
density for methanol electrooxidation than the polycry- fuel cell catalysts.

stalline Pt nanocatalyst.
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S.-B. Han, Electrochem. Commun. 2008, 10, 1044
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For methanol electrooxidation, the polygonal Pd/C shows
improved current-density and less accumulation of resi-
dues. The polygonal Pd/C exhibits an excellent stability in
comparison with commercial Pd/C.
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Y. W. Lee, Electrochem. Commun. 2009, 11, 1968

Pd/MWCNT (> Pd/C > Pd/ACF) electrocatalyst showed the
highest activity for ethanol oxidation in alkaline media.
The results indicated that the support would significantly

influence the catalytic activities.

H.T. Zheng, J. Power Sources 2006, 163, 371

The Pd/coin-like hollow carbon (CHC) electrocatalyst
gave a enhanced performance for MeOH oxidation be-
cause the micrometer sized CHCs significantly reduced
the liquid sealing effect.
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E/Vvs. Hg/HgO

D. Yuan, Electrochem. Commun. 2007, 9, 2473

The activities of alcohol oxidation on Pd on carbonized
pulverized PAA electro-catalyst are higher than that on
Pd/C. Electrodes prepared by Pd/CPAA showed a poro-
us structure, resulting in a high active surface area.
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Z. Wang, Electrochem. Commun. 2006, 8, 1764
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Scheme to Pt-Ru/C Nano-Architectures
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5 layered Pt/C in HCIO, + MeOH
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Summary
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» Block copolymer self-assembly for tailored hybrid nanostructures
» Direct carbonization route to hybrid carbon nanostructures
= Metal/TiO, or Carbon/TiO, as visible light active photocatalysts

» Pt-Ru/C based electrocatalyst for fuel cell anodes

= Candidates for cathode?

= Universal paradigm for the design of elements in energy devices
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