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Caalyst supportscan influence the activity and
durability of the precious noble metal. In this
investigation, platinum(Pt) is bonded to composite
carbon nanotubes(CNT) covered with metaloxides
namely titanium (Ti) oxides or titania Composite
catalystswere characterizedor benefits to thehydrogen
(Hy) oxidation half reaction The materials were
constructed into working membrane electrode assemblies
(MEA) used in polymer electrolyteells. The H, supplied
to the anode is often subject to contaminafiom carbon
monoxide (CO) which can be foundn H, derived from
reforming naturalgas or other organic fuels and exposure
to the catalyst can poison its activitjolerance to CO
prevents thdoss of performance which is recovered by
subjecting the electrode to corrosive coiadis.

Modification of the support can improvieoth he
activity and durabilityfor Pt GraphiticCNTs area good
framework andffer durability benefitoover carbon black
supports Addition of titaniacan enhance thstability of
Pton supportvhile establishing the ideal defect chemistry
can improve its eleabcatalytic propertiesNiobium (Nb)
dopedtitania offers several specific traisakingit very
attradive in the anodeAs proof, insitu dectrochencal
measurements fa€O stripping, impedace spectroscopy,
and H, pump polarizationwere usedto demonstrate
activity advantagesDurablity of the catalyst suppostis
revealedby continuous monitoring of corrosion through
carbon dioxidgCO,) evolution using a mass spectrometer
while cell potential is cycled according &m accelerated
protocol. Comparisess are made between materials and
our workdemonstratethe constructivenodifications

Electrocatalyst composites were synthesized in the
laboratory in sequentialsteps that is critical to their
succes. Multi-wall CNTs were first oxidized in a
concentrated mix odicids to prepardunctional groups on
thar surface. The degree of disier introdued was
examined via Raman spectroscopyThen CNT were
dispersed ima sokgel with metal alkoxidesHydrolysis,
condensation, and growth were controltedform a thin
oxide coverage. Compibe supports werecalcinal to
induce phase transformation ahatase crystal structure.
Supports wergrepared withonly 5% metal oxidemass
addition and theoxidation stateof Ti was reduced by
introducing 10%donor dopantof Nb atoms. The dpant
selection idased oronic radii, valence, and coordination
to createoxygen vacanciebalanced byn-type charge
carriersfor conductivity. The choice of metal§i and Nh
are also chosen for their stability in this environmj@ht
These transitionmetal oxids demonstrate a strong metal
support interaction with PR2]. This can seve to form a
stronger bond withPt thandirecly to carbon ands also
attributed to an effect on activity throughbdunctional
catalytic mechanismfor CO oxidation 8, 4. Pt
deposition was carried out by the polyol reductiegthod
assisted by microwave heating.he chemically bonded
compaites were investigated by several techniques
including XPS XRD, andelectron microscopy.

The resulting electrocatalystgere mixed inb an ink
with ionomer which is depsited directly on to the
polymer sing an ultrasomi spray processEngineered
MEAs in cell hardware were preparedth 0.3 mgy/cn?
for characterizationFrom Figure 1, CO strippgntests in
cell show howdifferent catalystperformed a) PtCNT,
b) PtTiOx-CNT, andc) PtTig gNbp ;Ox-CNT.
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Figure 2 shows Nyquistplots of the impedance
spectroscopy analysis dynamic for CO deactivation of Pt.
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Pt- TINbOx-CNT Figure 2. Anodesunder open

I circuit condition after exposure to
I oics 100 ppm COin H, gas stream at 50
r#l s mL/min at 70 °C measured every 3
1o ?___1_’_(_1__ ¢ \’\"i‘ minutles upto 1 hour show tlhe .
% T magnitude of catalyst deactivation
Vil 7 (CO poisoning). The Pt-TiNbOx-

T

CNT shows best tolerance to CO at
these conditions.

Figure 3 depicts carbon corrosionfrom the catalysts
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Figure 3. Electrocatalyst from Pt-TiNbOx-CNT showslowest CO,
evolutionafter 10% potential cycle from 0.5to 1.5 Volts at 80 °C
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