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Ag/CeO2 supported on MWCNTs as effective ketonization catalyst  
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On oxide catalysts, dehydration and dehydrogenation pathways of primary alcohols occur but if there is a 

particular configuration of Lewis acidic sites and the redox ones, bimolecular reactions of primary alcohols 

yielding esters and symmetrical ketones take place. Due to strong growth of interest in processing of waste 

and/or natural products there are new prospects for the use of both these coupling reactions. Moreover, catalytic 

transformations of alcohols are one of the most attractive methods to produce chemical intermediates. Cerium 

oxide plays in these developments a vital role.  

Various carbonaceous materials were used as supports for heterogeneous oxide catalysts. The materials used 

are of different origin. MWCNTs play an increasingly important role in this direction of applications. This 

creates opportunities to produce novel materials as inorganic nanohybrids with properties not responding to the 

simple sum expected from the individual blocks. Due to the interactions between the constituent parts of such 

nanometer-scale ensembles, novel or enhanced catalytic features can be expected.  
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Total dehydrogenation values at varying temperature (0.75 h
-1

 ) – yield (a) and selectivity (b).   

 

Exemplary conversion and yields [%] of butan-1-ol transformations over AgxOy/CexOy/MWCNTs catalyst:  

[
o
C] conversion yelds of: butyraldehyde   heptan-4-one   butyl butyrate   butene  others   

420                   85                                    35                        32                        10                     5            3      

 

The synthesized materials were characterized by high dispersion of the dopants. The 

AgxOy/CexOy/MWCNTs combines the features of both additives, i.e. superior catalytic activity and bimolecular 

condensation into symmetric ketone. These results are not a simple sum of the effects of the both dopants, they 

indicates a promoting effect of the silver component. The results of TPR analysis show, in accordance with 

XRD, TEM, that CeO2 nanoparticles on the MWCNTs are highly dispersed with a strong interaction between the 

particles and the MWCNTs support. The high activity of the catalyst is attributed to the interaction between Ag 

and CeO2 (synergetic effect). The interaction of ceria with Ag is a strong function of the crystal size of ceria.  
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