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(-)-Menthone and (+)-isomenthone are used in the fragrance industry in 
synthetic peppermint oils and bases. They can be manufactured from 
menthol by oxidation with toxic chromic acid or catalytic dehydrogenation 
applying copper chromite. Various catalytic reactions for the synthesis of 
menthone/isomenthone in the liquid phase are described in the scientific 
literature. But from a sustainable point of view, a solventless process using 
heterogeneous catalysts would be desirable. In this study, the oxidative 
dehydrogenation of (-)-menthol to (-)-menthone and (+)-isomenthone 
in a flow reactor in the gas phase was investigated for the first time. 
Menthol was placed in a saturator and evaporated by the reactant/carrier 
gas of 5 vol% O2/95 vol% Ar. Type of catalysts, reaction temperatures, 
feed concentrations, residence times and catalyst amounts were varied. 
Best of the catalysts screened was found to be RuMnCe/CeO2 with Ru 
contents of 0.5 to 1.0 wt%. A total yield of menthone + isomenthone up to 
69% (at 74% total selectivity) was observed.
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