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In situ XAFS spectroscopy at multi-copper complexes
catalyzing oxygen reduction reaction (ORR)
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The oxygen reduction reaction (ORR), which
occurs at the cathode in polymer electrolyte fuellsc
(PEFCs), requires a large overpotential (more tha@
mV) even at the highly active platinum group metal
(PGM) catalysts, since this reaction contains 4ted&s
and 4-protons transfer to yield two water molectites
a dioxygen molecule. However, the biocathodes whieh
constructed by covalently attaching multi-copper
enzymes, such as laccase (Lac), at electrode sarfac
show nonexsistent overpotential (ca. 20 mV) toward
ORR[1-2]. Unfortunately, the pH region, where thack
works well as an electrocatalyst for ORR, is lirditend
the spatial density of reactive sites at such fbedthode
seems to be insufficient as compared with the sththe-
art PGM electrocatalysts. Thus, the extractioneaictive
sites in Lac and the effective arrangement on ysttal
supports have been desired[3].

Recently, Gewirth and co-workers have achieved
a preparation of binuclear copper complexy(Bdatrz),
as an electrocatalyst for ORR[4-6]. Although théakest
shows relatively large overpotential for ORR in dici
solution, the activity in alkaline solution is qaihigh. The
active site for ORR in the catalyst has been prdeede
bi-copper centers [6-7] and the investigation of FOR
mechanism at the catalyst seems to be valuable.

In the present study, we have adopted X-ray
absorption fine structure (XAFS) spectroscopy taitow
the electronic structure of Cu centers during ORR &
determine the molecular structure of Eidatrz)
complexes on electrodes. In situ XANES measurement
has shown that the ORR at the Cu centers requies t
formation of Cul species and the rate-determinieg $or
ORR is dependent on pH.
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