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The development of polymer electrolyte membrared fu
cells (PEMFCs) is an ongoing field of research talsa
the development of sustainable energy technologiih,
potential for practical usage in stationary, bapkand
vehicle propulsion applicationswith respect to the Pt or
Pt-based electrocatalyst materials utilized in PEMF
state of the art carbon supported platinum nanimpest
(Pt/C) are still considered the best performingvéeer,
the current challenges reside in the need to sogmifly
improve the electrocatalytic activity and durailiof
these materials towards the sluggish kinetics o th
cathodic oxygen reduction reaction (ORR). Several
different nanostructure control strategies havengad
success in the development of new age electrosisaly
with improved utilization, mass transport propestend
operational durability, including one-dimensionat- P
based nanostructures, de-alloyed nanoparticles Rohd
supported monolayers of Pt. Recently, Andy Sun grou
has found that Pt-based nanowires synthesized &y th
chemical reduction method have demonstrated
significantly improved specific and mass basedviiis,
coupled with improved operational durability cormgzr
with commercial Pt/C.”"However, the aforementioned
studies have relied on half-cell accelerated degiewl
testing (ADT) protocols to investigate electrocgsal
stability, with no reports investigating the perfance
and durability of these materials during actuall foell
operation.

In the present work, we report the sgsibh of
carbon-supported platinum nanowires (Pt NWs/C)gisin
surfactant-free procedure. The deliberately coladol
nanostructure of Pt NWs/C can serve to effectively
enhance mass transport and electron transporinte&al
improved electrocatalyst activity and Pt utilizatiavhile
the one-dimensional anisotropic morphology can lead
enhanced stability under the harsh operating ciomdit
encountered at the cathode. Thus, this paper ingdive
investigation of a novel catalyst electrode desam
fabrication technique using highly active Pt NWHE a
new class of electrocatalyst materials for PEMFC
applications.’Moreover, the performance of a single cell
membrane electrode assembly (MEA) is reported.

Figure 1 shows the XRD patterns of Pt NW/C
and commercially available Pt/C catalysts. The gmes
of diffraction peaks at 39:746.%, 67 can be assigned to
Pt(111), Pt(200), and Pt(220), consistent with filaee-
centered cubic (fcc) structure of Pt. Similarly,eth
diffraction peaks at the corresponding positionsenadso
observed for the Pt/C. From the Figure 1, it wasoal
found that the diffraction peak (200) of the Pt N@/ss
shifted slightly to a higher value as compared wfib
Pt/C. Figure 2 shows the MEA performance resultste
study of cathode catalyst with Pt NWs/C and comimérc
Pt/C. The performance of a membrane electrode ddgem

(MEA) prepared with a loading of 0.35 mgm? Pt
NWs/C as the cathode catalyst generated a maximum
power density of 646.1 mW cfrat 70°C, which is higher
than that of commercially available Pt/C with adoey of

0.4 mg; cm? at air/H test condition. This strongly
suggests that the more catalyst active sites cdeld
achieved due to nanowire structure of Pt. Hereih, P
NWs/C material is presented as promising replacésnen
to conventional platinum based materials for wdifian as
cathode electrocatalysts for PEMFC applications.
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Figure 1: XRD patterns of Pt NWs/C and commercial

Pt/C catalyst.
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Figure 2: Single cell performance using Pt NWs/C
and commercial Pt/C.
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