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The low return on investment for bioethanol fuel has led to its transformation to more 
valuable chemicals such as ethylene or butanol. While acid sites are required for 
ethylene production, the protonic titanates typically possess low thermal stability (< 100 
C). On the other hand, titanate-based catalysts with basic sites for butanol production 

have not been reported. In this work, cesium lepidocrocite titanate microcrystals CsxTi2-

yMyO4 (x = 0.67, 0.70; M = , Zn) were prepared and tested for ethanol conversion at 
380 C. These catalysts were characterized regarding the long range- and local-
structure, thermal stability, morphology, elemental compositional distribution, and acidic-
basic properties. Relevant materials such as protonic lepidocrocite titanate, anatase-type 
TiO2, zeolite HZSM-5 and MgO were also compared. The observed ethylene clearly 
indicates the active acid sites, while butanol (which requires the basic sites) was 
minimally produced. Therefore, cesium lepidocrocite titanates explored herein are the 
rare examples of acidic cesium-containing material. The low ethanol conversion can be 
increased by ball milling, which decreases the particle sizes and therefore increases a 
surface area. Moreover, these titanates were structurally stable in a harsh environment 
at least up to 800 C under dry NH3, and 380 C under the mixture of ethanol feed and 
water by-product. This temperature range is significantly higher than that at 100 C 
normally employed for protonic titanate, opening up a possibility in other higher-
temperature applications catalyzed by acid sites.  
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