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ARTICLE INFO ABSTRACT
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Received 8 October ALO; and perovskite materials (LaFeO;). Particular attention has been paid to the catalyst resistance to
Revised 1 January 2610 thermal sintering processes occurring under reaction conditions at elevated remperature in the pres-
‘;m?l‘;ﬁg Miwacy 212 —_ ence of oxygen and water. Bulk and surface modifications have been examined using appropriate phys-
Valiabie-oatne icochemical techniques (H,-TPR, XPS, and HRTEM) and have been tentatively correlated to the catalytic
performances in terms of activity and selectivity. It has been found that a significant particle growth

m. occurs on 4 wt.% Pify-ALO, having a strong detrimental effect on the conversion of N,O at high tem-
MWW perature. On the other hand, 4 wt-% PtjLaFe0; exhibits a higher resistance to thermal sintering. Such a
DeNO, catalysis behaviour has beeri explained by thie occurrence of strong metal/support interactions highlighted by
LaFe0; highrsnlmim!‘ﬂdohsmaﬁmm{mﬁmofepiwﬁaﬂyoﬁmtedﬂparﬁdsonﬂm!al’e();crys—
Pt-supported catalysts mihtﬁmduﬁngmemﬂacﬁmﬁm.sﬁnobsmabkaﬁermamdageingwmndpammmebest
Metaljsupport interaction :sismxeof4wr$PdLaFe03mdmcﬁmﬁmmdsmemnmsmdMOatMghmpmm

Hmmsummdmmmmuﬁﬁgmmhmﬁlmwmmpmuhasbe@ﬁmﬂyhum
a striking enhancement of the catalytic performances, opening a new practical interest for minimising

the noble metal loading.
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1. Introduction

Noble metal-modified perovskites have been recently devel-
oped for post-combustion applications particularly under three-
way conditions {1]. In those typical cycling conditions, involving
afternative reductive and oxidative atmospheres, reversible
changes may occur at least at the surface with a partial reduction
of LaBO; (with B = Fe, Co) into La,0; and BO, followed by the res-
toration of the structural properties of the perovskite [1-3]. The
most important issue was presumably related to the consequences
of those structural changes on the chemical environment and the
oxidation state of noble metals. It was pointed out that noble metal
cations, localised in B sites of the perovskite structure, might go out
and segregate into metallic nanoparticies under rich conditions,
whereas reverse oxidationfre-dispersion processes with partial
inclusion of oxidic Pd species into the bulk perovskite would pref-

erentially occur under lean atmosphere. Those transformations -

have been essentially characterised on Pd/LaCo0; and PdfLaFe,-
C01_,03 [1-6] with the stabilization of oxidic palladium species
in unusual oxidation states. It was found that those modifications

= Corresponding author. Fax: +33 320 436 561.
E-mail address: pascal.granger@univ-lille1.fr (P. Granger).

0021-9517/$ - see front matter © 2010 Elsevier Inc. All rights reserved.
doi:10.1016/j,jcat.2010.01.006

are activated at the surface at mild temperature (T =300 °C) and
induce significant improvements on the catalytic performances
{particularly the durability in three-way conditions) {1] because
the particle growth of noble metals is inhibited under such condi-
tions contrarily to usual observations on conventional alumina
supports. As previously explained, the importance of those phe-
nomena is mostly governed by the sensibility of perovskites under
reductive atmosphere and, also, the sensibility of noble metals to
oxidation under lean conditions. Recently, it was found that both
aspects determine the extent of re-dispersion of Pd impregnated
on LaCoOs;. Pre-activation thermal treatments under successive
reductive and oxidative atmospheres lead to significant re-disper-
sion of oxidic Pd species during the reconstruction of the perov-
skite structure [5-7]. Recently, similar tendencies have been

. reported on Pt/CeO; [8] with the formation of surface nanocom-

posite oxide that involves the formation of a Pt-0-Ce bond, which
stabilises Pt against sintering and redisperses agglomerated Pt par-
ticles under oxidative conditions. Herein, we have examined the
behaviour of Pt supported on LaFeOs in terms of catalytic perfor-
mances and resistance to particle sintering under reaction condi-
tions. It will be found that the catalytic performance in the
reduction of NO and N,O by hydrogen strongly depend on the
pre-activation thermal treatment, which might originate different




