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Silver vanadium oxides (SVO) and vanadium oxides have received consider-
able attention in the last decade due to their unique physical and chemical
properties. [1-4]
The particle size, morphology and surface properties are directly related
with the synthetic method and conditions, and influence drastically the
phisico-chemical properties os the SVO materials. Several authors have
crystallized this materials from hydrothermal conditions (120 - 180 ºC) as
highly crystalline micrometric ribbons with nanometric withs (20-50 nm).
[5-6] Our research group has obtained similar β-AgVO3 ribbons with a very
fast synthesis procedure at room temperature [7]

Catalytic activity tests
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SVO hydrogel were easily synthesized at room temperature by mixing aqueous solutions of sodium vanadate with dif-
ferent HNO3 content and silver nitrate. Immediately after the mixing, the gelation process starts, taking from 1 hour to
several days. A series of 36 β-AgVO3@V1.6

5+V0.4
4+O4.8 composite hydrogels were obtained. The morphological analysis

reveals that the hydrogels are composed by cross linked three dimensional network of SVO and vanadium oxide nano-
ribbons which traps water. Xerogels were produced by drying the hydrogels at 70 ºC. These xerogels maintain the
hydrogel porosity in some degree, with BET surface areas ranging from 44.8 to 73.6 m2g-1 and average pore diameter
from 190 to 97 Å.

Three hydrogels and their corresponding
xerogels were selected to be studied as hetero-
geneous catalysts:

Chemical Composition

H1A10 0.92(AgVO3)@0.08(V1.38
5+V0.62

4+O4.69)

H3A7 0.75(AgVO3)@0.25(V1.63
5+V0.37

4+O4.815)

H4A6 0.65(AgVO3)@0.35(V1.64
5+V0.36

4+O4.820)
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Scope of reaction with H1A10 xerogel

Reutilisation tests

Characterization of the recovered catalysts

The selected materials were proved as catalysts for the oxidation of alcohols with tert-butyl hydroperoxide (TBHP) as oxidizing agent. The
reactions were carried out at 70 ºC in CH3CN, using 2 eq. of TBHP, with a ratio catalyst/substrate of 5 %.
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Hot fitration

The reaction with benzyl alcohol was made over the six catalysts. All of them were pre-
activated with TBHP. The kinetic profiles are quite different for hydrogels and xerogels, due to
their different physical properties. However, in both cases, the highest conversion rates is
obtained with the H1A10 composition. For this reason further studies were made over the
powdered H1A10 xerogel

The scope of the reaction was studied for H1A10 xerogel with various substracts. The most acti-
vated one is the 1-phenylethanol.

Substrate C (4h) TOF (h-1)

Benzyl alcohol 62 26

1-phenylethanol 91 62

4-chlorobenzyl alcohol 62 44

4-methylbenzyl alcohol 47 22

The reutilisation tests were made over
H1A10 xerogel for the oxidation of benzyl
alcohol. The conversion after 2 hours is
very similar for all the cycles, while the
values of conversion reached after 24
hours vary between one cycle and the
next one, decreasing in the first three
cycles, increasing in the four th and
decreasing a little in the fifth.

Hot filtration of the catalyst was car-
ried out to verify its hetereogenity.
The conversion reached by the fil-
tered s olu tion s h owed a s l igh t
increase, but much lower than those
obtained for the reaction with cata-
lyst.

Hot filtration
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Theorethical β-AgVO3
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The diffractograms show diferences
between the as-synthesized xerogels
and the recovered catalysts. Firstly, an
u nid entif ied c r y stal ly ne p h as e is
formed (*) followed by the reduction of
the Ag+ to Ag0 (^). In the case of H4A6,
both Ag0 and the unknown phase are
present, while for the recycled catalyst
H1A10, this phase dissapeared and Ag0

maxima are clearly observed.

Scanning electron microscopy images of the recovered
catalysts confirmed the occurrence of Ag0 as particles
adhered to the ribons of catalysts. The fibrous
nanostructure is maintained while the length of the
ribbons is notably shorter.

H1A10 after 1 cycle H1A10 after 5 cycles

H3A7 after 1 cycle H4A6 after 1 cycle

β-AgVO3@V1.6
5+V0.4

4+O4.8 composite materials have been
proved as heterogeneous catalysts with good results for
the oxidation of alcohols to aldehydes an ketones. They
are reusable, at least for 5 cycles with lower loss of activity
after 2 hours. The catalysts experienced chemical and
structural change, during the catalytic process, giving rise
to an unknown crystalline phase and to metallic silver.
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5 % cat, 70 ºC
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SEM micrographies of H1A10-xerogels before grinding

Comparing hydrogels and xerogels
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