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The origin of the dfed of eledrochemicd promotion
(Non-Faradaic dedrochemical Modificaion of Catalytic
Activity, NEMCA effed (1)) is discussed in light of
recet surfacespedroscopic (XPS, UPS, TPD, STM) and
eledrochemicd (AC impedance spedroscopy, cyclic
voltammetric) investigations.

It is shown that eledrochemical promotionis dueto an
eledrochemicd (Faradaic) introduction of promoting ions
(0%, Na', H") at the caalyst/gas interface where these
ions form an effedive eledrochemicad double layer (Fig.
1). Thus it is shown that eledrochemicd promotion is
caalysis in presence of a potential- or current- controlled
eledrochemica double layer.

It is then shown that the same type of double layer is
formed a the meta/gas interface of dispersed
nanoparticle caalysts suppated on ZrO,-, CeO,- and
TiO,- based commercia supparts (Fig. 2). The mnclusion
(based both on kinetic and surface spedroscopic
investigations) is that the mecdhanism of metal-suppart
interadions on these supports is identicd to the
medhanism of eledrochemical promotion, i.e. continuous
migration (badkspill over) of promoting O ions from the
suppart to the metal/gas interface(2).
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Fig. 1. Schematic representation of a metal eledrode
deposited on a O*-conducting (left) and on a Na'-
conducting (right) solid eledrolyte, showing the locaion
of the metal-eledrolyte double layer and of the effedive
double layer creaed at the metal/gas interface due to
potential-controll ed ion migration (badkspill over).
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Fig. 2. Schematic of a metal grain (~um) in a meta
caalyst film deposited on YSZ or TiO, under eledro-
chemicd promotion conditions (left) and of a meta
nanoparticle (~nm) deposited on a porous TiO, suppat
showing the locaions the dasscd double layers formed
at the metal/suppart interface and of the dfective double
layers formed at the metal/gas interface



