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The development and improvement of processes for the conversion of biomass and waste into energy/fuels and 

value-added chemicals, via heterogeneous catalysis, is one of the challenges of the 21 st century. Newly-developed 

catalysts are economically viable only if they can be used in industrial,large-scale, processes. But scaling-up from 

laboratory-scale experiments to industrial-scale processes is not just the amplification of a new catalytic reaction. 

Heat and mass transfer must be considered as well, along with the, sometimes, difficult process of shaping the catalyst. 

Thus, improved modelling, novel reactor geometries and concepts, optimisation of the catalyst’s powder shaping 

process and realistic cost estimates are required. The topic of this seminar is the optimisation of the scale-up process 

of the SBA-15 supported Ni newly-developed catalysts, on one hand, and on another hand, is the design and modelling 

of novel reactor geometries, namely microreactors as practical scale-down alternatives to conventional catalytic 

reactors. The suitability of the shaped catalysts for the tar reforming at industrial scale was assessed by comparing 

the physical and chemical characterisation results of the powder and shaped catalysts. As for the novel microreactors’ 

design and modelling, results obtained so far will be briefly presented. Certainly, for the industrial applications, the 

microreactors must be scaled-up, therefore scale-up approaches will be identified and dealt with. Horizontal scale‐

up (scale‐up in parallel or scale‐up by multiplication or scale‐out or numbering‐up) offers one alternative, while 

vertical scale‐up offers another. The latter must account for the effect of equipment scale on the interplay of 

transport and kinetics while the former keeps the geometry, flow and contacting pattern, and flow regime the same 

but has to deal with the system integration and flow distribution. 
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