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Introduction

The matrix-trapped finely dispersed gold species are known to be highly catalytically
active in some industrially important reactions [1,2]. Thus gold is a potential catalyst for
selective isomerization of linoleic acid, a side stream from chemical pulping, to conjugated
linoleic acids that are healthy promoting agents in food and pharmaceuticals having
anticarcinogenic and antioxidative properties [3].

The present work is devoted to a structural analysis of the nanosized gold species supported on
nanostructured alumina and alumina doped with Ce-Zr mixed oxides.

Materials and Methods

The supports based on nano crystalline pure alumina, pure ceria, alumina doped by
ceria (10 and 30%), alumina doped with CeZrO, (10 and 30%) have been prepared by sol-gel
technique using organic precursors [4]. Gold (3wt.%) catalysts were prepared by DP technique.
Before test two portions of samples were reduced at 150°C and 300°C, respectively.

The XPS spectra of prepared samples were obtained with the photoelectron spectrometer
Riber-Cameka Mac-3 using AlK,, radiation (hv =1486.6 eV). X-ray diffraction (XRD) analysis
of samples was carried out with a Philips X’pert diffractometer equipped with a curved
graphite monochromator applying CuK, radiation. Analysis of gold particles distribution in
size was performed by transmission electron microscopy (TEM) with a JEOL 2010
microscope. XAFS spectra of the Au-L; edges for all the samples studied were measured
(transmission mode) and treated by the standard procedure [5] at SSRC, Novosibirsk.

Results and Discussion

The samples reduced at 150°C contain mainly Au®" cations located on the surface of
support in a slightly distorted octahedral coordination. The samples reduced at 300°C contain
mainly distorted metallic gold species with coordination numbers of the shortest Au-Au bond
for these samples: Au-AlLO; catalyst - Ryy.a~2.82A, CN~6.3; Au-Al,0;-CeZrO; catalyst - R,
Aar2.81A, CN~5.8; Au-AlO;5-CeO, catalyst - Ra,.a,~2.84A, CN~6.9. The dispersed Al-Ce-Zr-
O mixed oxides prepared by sol-gel are highly effective for stabilization of gold metal particles
with the characteristic diameter less than 2 nm and particular extra finely dispersed ones with
the diameter less than 1 nm.
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Fig.1 (Left) Normalized XANES spectra (Au-L; edge, *- white line) for samples studied:
T=150°C - a) Au-AL,03, b) Au-Al,0;-CeZrO,, ¢) Au-Al,0;-CeO,; T=300°C - d) Au-Al,0;, €)
Au-ALO;-CeZrO,, f) Au-Al,05-CeO,; g) Au-foil; h) Au,0; reference [11]. (Right) RDFs
describing of Au local arrangement for the same samples.

Significance
Reliable analysis of the nature of gold species is important to design of new effective gold
based catalysts for different applications.
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