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Niobium-containing catalysts—the state of the art
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Abstract

This review article is devoted to the materials containing niobium, which have been discovered or developed in the past
few years and exhibit the potential application in heterogeneous catalysis. Niobium oxides and mixed oxides as well as
sulfides, nitrides (oxynitrides), carbides (oxycarbides), and phosphates are considered. Among the catalytic processes in
which Nb-containing materials were tested, liquid and gas phase oxidation is described in details, and the role of niobium in
the prevention of the catalyst from SO poisoning is mentioned. G

g
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Catalytic application of niobium compounds

Kozo Tanabe
14-11 Sonomachi, Oasa, Ebetsu-shi, Hokkaido 069-0851, Japan

Abstract

Salient examples of catalytic application of niobium compounds and materials are demonstrated. Niobium oxides, when
small amounts are added to known catalysts, markedly enhance catalytic activity and selectivity and prolong catalyst life
for various reactions. Moreover, niobium oxides exhibit a pronounced effect as supports of metal or metal oxide catalysts.
Hydrated niobium pentoxide (niobic acid, NbyOs-nH>0) and niobium phosphate which are unusual solid acids show high
catalytic activity, selectivity, and stability for acid-catalyzed reactions. Layer compounds containing niobium combined with
metal show peculiar photocatalytic activity. These characteristic features of niobium compounds as catalysts and catalyst
components are discussed, their potential significance being emphasized.
© 2002 Kozo Tanabe. Published by Elsevier Science B.V. All rights reserved.
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Cobalt was deposited by physical vapor deposition onto thin well-ordered niobia films in order to model niobia supported Co
catalysts. Adsorption of CO on the Co/niobia surfaces was studied by temperature programmed desorption and infrared reflection
absorption spectroscopy. Structural characterization was performed by photoelectron spectroscopy and scanning tunneling
microscopy. Cobalt was found to wet the niobia film and be partially oxidized at 300 K in contrast to Co deposited on thin alumina
films, where three-dimensional metal particles are stable up to 600 K. The combined results clearly indicate a strong interaction of
Co with the niobia surface including Co migration into the film, which may have implications for the effects of niobia observed in

real catalysts.

KEY WORDS: niobia; cobalt; CO adsorption; strong metal support interaction.
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A high activity ODH Eatalijst or precursor may be made in situ without separation of intermediate species by mixing solutions of Mo, Te, at a pH from about 3!
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element selected from the group consisting of nickel, cobalt, manganese, zinc, magnesium, calcium, strontium, cadmium and barium; E is at least one eleme
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0-0.2, his 0.01-5, mis 10-15, n is a number greater than 0 but less than or equal to 5, X is the number of oxygen atoms, required to satisfy valence requirel
other present constituent elements; and wherein 0.3 < (a + h)/d, 1.2 <h/b<5and 0 < (n + c)/(a + h) < 0.2. EFFECT: technical result is creation of improved €
output of acrylonitrile and/or high selectivity to acrylonitrile. 22 cl, 10 ex, 3 tbl
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Aplicacdes em oxidacao
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Converséo de CO, a CO por processos eletrocataliticos:
Desenvolvimento e caracterizacao de nanoparticulas suportadas em CA.

Ag NP/CA Tecnologiada agua NP_Nb/CA em andamento
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