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Reforming reactions are presently the main route to hydrogen production. Due to thermodynamic 

constraints, temperatures higher than 750 °C are commonly utilized to achieve high equilibrium 

conversions. It follows that the productivity of reforming plants is very dependent on how efficiently 

heat can be transferred to the catalytic bed. Among the different energy transfer options, induction 

heating is a technology well known for its high efficiency. Energy is supplied directly to a suitably 

responding magnetic material by a radiofrequency alternating magnetic field, in a fast and efficient 

way. The magnetic nanoparticles act at the same time as heating agents and catalysts for the steam 

reforming reaction1. Accordingly, the heat of reaction is provided instantaneously and remotely on 

the chemically active site avoiding dissipation due to inefficient transfer from outside the reactor.  

In this presentation I will report our experimental results on the catalytic activation of methane bi-

reforming powered by induction. At the scope, catalysts composed of Ni50Co50 and Ni30Co70 alloy 

nanoparticles supported on -Al2O3 pellets were synthesized by solution impregnation and 

characterized in their chemical, structural and morphological properties. The activity of the catalysts 

in the methane bi-reforming reaction was studied at different applied magnetic fields. Keeping the 

CH4/(CO2+H2O) ratio fixed, the effect of carbon dioxide concentration on the output syngas 

composition and methane conversion is highlighted.  
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