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Abstract 
 
The dehydrogenation of ethylbenzene (EB) to styrene and 
hydrogenation of nitrobenzene (NB) to aniline are important 
industrial reactions due to the widespread applications of 
styrene and aniline. The individual dehydrogenation of EB and 
hydrogenation of NB have several limitations such as the 
former is reversible and thermodynamically limited, while the 
latter consumes hydrogen to produce aniline. A continuous 
system that combines dehydrogenation with a release of 
hydrogen to be utilised in hydrogenation circumvents the 
requirement for an external H2 supply. Recently, much 
attention has been focused on the concepts of coupling two 
contradictory reactions over a single catalyst. The study has 
gained a momentum and various reactions involving coupling 
of hydrogenation and dehydrogenation have been reported. 
Such process has several advantages like operational 
simplicity, mitigation of thermodynamic limitations, eco-friendly 
operations, and enhanced product selectivity.  The limitations 
existing in the individual reactions can be thus eliminated by 
coupling it with another. Dehydrogenation of EB and 
hydrogenation of NB can also form an interesting pair of 
reactions to be carried out over a single catalyst. 
In this work, The coupling of ethylbenzene dehydrogenation 
with hydrogenation of nitrobenzene to produce styrene and 
aniline over a single MoOx supported on TiO2-Al2O3 catalyst 

was performed. The study determines the feasibility of in situ H2 
generation from dehydrogenation reaction and its direct 
utilisation in hydrogenation reaction. Consequently, this 
eliminates the additional supply of H2 for hydrogenation of 
nitrobenzene. Alternatively, the heat liberated from the 
hydrogenation reaction can be utilized by endothermic 
dehydrogenation reaction. The active MoO2 species could 
effectively catalyse both the reactions to yield styrene and 
aniline simultaneously. 
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