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Transition metals and their oxides are well-known as catalysts for oxidation-reduction processes. An important stage for the creation of
highly efficient catalytic systems is the search and development of carrier synthesis methods that have a direct impact on their structure
and catalytic properties [1, 2].
Zirconium dioxide has a number of valuable properties
(chemical resistance, high temperature resistance to destruction
and sintering) that determine its use as a carrier for catalytically
active particles of various high-temperature processes; as well as
the presence of weak acidic and basic centers, stability in oxidizing
and reducing atmospheres that determine its use as a catalyst [3].

Sample synthesis scheme
Мe(NO3)2·
xH2O

H2O
CTAB

Zr(C3H7O)4

SEM images of ZrO2

Thermal decomposition
of an organic
component

Hydrothermal
treatment

This paper presents the results of a study of
properties of combined ZrO2-based catalysts which
are modified by transition metal oxides (copper/zinc
and nickel/zinc) are reported.
The effect of the method of doping with copper,
nickel and zinc compounds on the phase
composition, porous structure, particle size and
catalytic activity of synthesized catalysts is studied.
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It was found that the samples obtained by template
hydrothermal synthesis, followed by template removal
(CTAB), have a specific surface area of 33,3 m2/g
(copper/zinc) and 34,4 m2/g (nickel/zinc), which is higher
than the textural characteristics of commercial zirconium
dioxide (8.7 m2/g).
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The phase composition of these
samples is a mixture of monoclinic form
and high-temperature cubic modification of
ZrO2. The crystallite sizes in these samples
are 13,5 and 12,6 nm. It is shown that the
sample containing nickel and zinc oxides
exhibits the greatest catalytic activity.
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