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Pyrolysis Issues
Needs to take place at high temperatures

◦ !"#$%#&'($#)*#$%#+,--./#01-#2345%6#%7#89#2345%6#"2

Solids handling and disposal/sale
◦ :(7;'#<=>?@#5(2'#9--#A#"24B(C#(DB#@%#+9--#A#E(7F%D4B(CG
◦ H'7&(I@#J9#$7KE2@#(#B(CL

Fouling of reactor and catalyst by carbon
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SMR produces 4 mol H2 / mol of NG. NG cost of ~$0.32 $/kg H2 in NA.

◦ CCS for concentrated CO2 streams ~$25/T1 or  $0.21/kg H2

◦ More than half of the CO2 is from combustion so more dilute, perhaps $100/T
◦ For comparison permits for the 8.5 kg CO2 in Europe would cost ~1.10 $/kg

Pyrolysis produces 2 mol H2 / mol of NG, or less. ~$0.65 $kg in gas cost in NA.
◦ Additional NG cost similar to CCS for SMR

SMR has about $1.50 / kg H2 for process costs and profit.

Pyrolysis process will need to process twice the NG volume, handle the resulting 
carbon, and do that for ~20% less in processing cost 

◦ Not counting losses of NG to the environment to get it to the reactor
◦ The new process also needs scaling up

NG cost in Europe and Asia much higher (~3x) so lower yield per kg NG costs more. 

If burying carbon is free, how to compete in NA?

What if the carbon can be sold?
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◦ Demand for Hydrogen 120 MT/y
◦ Demand for Carbon Black 18 MT/y
◦ Demand for Graphite 3 MT/y
◦ Demand for Asphalt 1,400 MT/y (but ~$23/T)

;23(+%&'$3&4)'3$"5$3"5*(".6*&3$<"*1$,&<$(&%"+')#$123(+%&'$:":&#"'&5
◦ Generation at point of H2 use complicates carbon handling
◦ Also complicates CCS
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◦ Regenerating catalyst typically involves generation of CO2 emissions, but may 

be the best option.
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◦ And keep rising bubbles away from the walls
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