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1. Introduction – Keggin-type polyoxometalates (POMs) application covers several research

areas, including catalysis. This great interest is due to the many properties of POMs. They have the 

advantage of having (Lewis and/or Bronsted) acidic and oxidizing properties that can be modulated 

according to the constituent elements and reaction requirements. The aim of this work is to examine the 

catalytic performance of a series of Mo and Sn based polyoxometalates in the liquid phase oxidation of 

cyclohexanone in the presence of hydrogen peroxide. Our interest is in one of the cyclohexanone 

oxidation products, adipic acid (AA).  This latter is one of the most requested chemicals and used in 

various industrial processes as nylon production [1, 2]. The main disadvantage of industrial AA synthesis 

is the production of a large quantity of nitrous oxide from HNO3 reduction, a well-known greenhouse gas 

responsible for global warming [3, 4]. However, the use of POM- H2O2 system for AA synthesis presents 

a non-polluting process where the reduction of H2O2 leads only to water. 

2. Experimental – Keggin-type polyoxometalates namely HSnPMo12O40, CsSnPMo12O40 and

Cs2Sn0.5PMo12O40 were synthesized   and characterized by FTIR, ICP and 31P RMN.  The quantity and

nature of acidic sites (Bronsted and/or Lewis) were determined by adsorption of pyridine. Caesium

heteropolysalts were analyzed by 133Cs NMR. Catalytic performance of POMs was examined in the

adipic acid synthesis reaction without solvent from cyclohexanone and cyclohexanone/cyclohexanol

mixture in the presence of hydrogen peroxide. The reaction products analysis was performed by HPLC.

3. Results and Discussion - The characterization of the prepared POMs showed that they are pure and

have the Keggin structure. AA yields of 50%, 55% and 59% were obtained with CsSnPMo12O40, 

Cs2Sn0.5PMo12O40 and HSnPMo12O40 respectively. In addition to the oxidizing properties, the POM with

both Lewis and Bronsted acid sites is the most favorable to AA formation.

4. Conclusions - This study showed that tin and molybdenum POMs are promising catalysts for AA

synthesis from cyclohexanone. Keggin POMs-hydrogen peroxide system can be an alternative

synthesis pathway to that of nitric acid based process.
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