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Graphical Abstract 

 

Highlights 
 Standpipe and cyclone attrition models derived for particulate solids  

 Models depend on geometry, particle hardness, and solids velocity 

 Particulate hardness derived from high temperature nanoindentation experiments 

 Data from Reppenhagen and Werther for cyclone attrition fit model well  

 

Abstract 

In recent years, much attention has been focused on the development of novel technologies for 
carbon capture and chemicals production that utilize a circulating fluidized bed (CFB) 
configuration; examples include chemical looping combustion and circulation of temperature swing 
adsorbents in a CFB configuration for CO2 capture. A major uncertainty in determining the 
economic feasibility of these technologies is the required solids makeup rate, which, among other 
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