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Thema: Modeling, Kinetics, and Economic Feasibility of the Rapid Solar-thermal 
Decarbonization of Methane 

 
A solar-thermal fluid-wall aerosol flow reactor has been used to dissociate methane to 
hydrogen and carbon black. Reactor wall temperatures approaching 2200 K have been 
reached using the NREL High-flux Solar Furnace Facility. With a wall temperature of ~ 
2200 K and an average residence time of 10 milliseconds, 94% single pass conversion of 
methane to hydrogen has been obtained. Solar-thermal heating combined with fine ae-
rosol flow allows the particles as well as the gas stream to heat faster than 105 K per sec-
ond. Analysis has indicated that the carbon black product is ash free and amorphous 
with primary particle sizes of 20-40 nm. Both carbon black and hydrogen are marketable 
products form the process. A two dimensional model of the fluid-wall reactor has been 
generated in order to determine the maximum temperatures reached by the graphite 
and quartz reactor tubes as well as predicting reaction kinetics. Reactor modeling indi-
cates that the reactant temperature is substantially lower than the wall temperature, 
thus allowing the formation of an amorphous carbon black. The model is used to predict 
the behavior in a large-scale system. The feasibility and economics of a solar-thermal 
decarbonization of natural gas process will be presented for a plant in the desert SW 
United States for producing salable carbon black, hydrogen, steam, lower heating value 
product gas and CO2-equivalent avoidance credits. 

Host: Prof. A. Steinfeld 

Gäste sind willkommen! 
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