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A 22° Reunido Anual de Usudrios (RAU) do Laboratério Nacional de Luz Sincrotron
(LNLS) foi realizada nos dias 28 e 29 de fevereiro de 2012, em Campinas, SP, no hotel
Premium Norte.

A RAU tem como objetivo fomentar o debate, a troca de experiéncias e consolidar a
comunidade de usuarios do LNLS. Trata-se de um importante forum para discussdo,
avaliagfo e de apresentacéo de propostas de melhoria da infraestrutura de pesquisa e da
instrumentagdo cientifica da Fonte Sincrotron, ¢ uma oportunidade para troca de
informagdes sobre as pesquisas realizadas nas instalagdes.
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Effects of Temperature and Chemical Environment in the
Electronic Properties of Pt/C and PtRu/C Blectrocatalysts

Ticiandlhi. E. A.!. Lopes. PR, Paganin, V. AL, and Flivio. . N.2

! Universidade de Sdo Peulo - S&o Carlos - S3o Cerlos SP Brazil
? [nstituso de Quimica de Seo Carles - Sdo Carlos SP Brazit

Bi-metallic Pt alloys have been the snbject of intensive investigations ss dlectro-
catalysts for low temperature fizel cell reactions, such as the hydrogen oxidetion
renction (HOR)} in the presence of CO. Bestdes changes tn the reaction mechsmsom.
modifications mduced hy a seeond wetallie clement (typically Ba and Mo) inelurde
changes 1n the Pt clectronic structure, which may affect the adsorption character-
isties of the Pt atows. ln situ X-ray absorption spectrosecopy (NAS) measurcments
have boeu used to probe these catalyst clectronic changes, bt the correlations of
this phenomenon with the alloy composition and the understanding of the role
of temperature and of the external chemical cnviromment hove been not so often
discussed. This work presents results of in situ XAS investigations of PifC and
PtRn/C cloetrocatalysts, working under the polymer clectrolyte fusl eell expen-
mental conditions. The XAS speetra were colloeted at three distinet temperagnres
{313, 328 and 352 K), with the catalysts cxposed to different gases and faxes
{Argon, Nitrogen, Hydrogen, and CO) ot a constant applied poteniial {100 mV
vs. RHE}. Together with the XAS experiments. CO stripping vollammetry amd
HOR polanzation measurcments were conducted at the same expoerimental condi-
tions, as described above, The results evidence a deerease of the vacancy of the
Pt 54 clectronte states with the merease of temperature, in accordance with the
Fermi-Dirse distrbution theory. This phenomenon explains the small contribution
of the cleetronie effeet in the CO tolerance propertics of PiRufC clectrocatalysts
at high temperatures, as indieated by the polarization meassymements. There is un
nerense of the Pt Sd band cccupaney when the eatalysts are exposod to bydromen
in comparison to argon, and this is more pronounced for PC than for PaRu/C.
probably beeanse the PtRn stoms are reduced during the exposition to Ha. In con-
trast. the presence of CO leads to an cmptying of the Pt Sd band. probably due to
the P1-CO back-bonding, which involves dectron domation from Pt to CO. There
is no significant temperature cffect on the Pt S band occupancy for both P1fC
and PeRu/C when exposed to CO. This result corroborates the lower CO coverage
obwerved st higher temperatumes, a8 evidenced by the CO strippmg valtemmetry
and single eell polarization dats,
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