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2 2 4 2CO  + 4H CH  + 2H O  Hrº= -165.1 kJ/mol (r.1) 

2 4 2CO + 3H CH  + H O  Hrº= -206.3 kJ/mol (r.2) 

2 2 2CO  + H CO + H O  Hrº= + 41.2 kJ/mol (r.3) 

Reaction Network
Sabatier reaction
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22CO C + CO(s)  Hrº= -172.5 kJ/mol (r.4) 

 

• Highly exothermic (appearance of “hot spots”) -> sintering, loss of select
• Above 400 oC, lateral reactions -> coking, loss of selectivity,…
• Temperature range: 250 – 400 oC
• Catalysts: Ni, Ru / Al2O3
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Reactor configurations
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Membrane Reactor
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Some results…
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Some results…
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INPROCOL: Process intensification to obtain liquid fuels
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Experimental systems
INPROCOL: Process intensification to obtain liquid fuels
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H20 H20

Effect of temperature (or relative pressure of water, P/Po)

INPROCOL: Process intensification to obtain liquid fuels
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H2

Low T
(or high P/Po)

H2

High  T
(or low P/Po)
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CO2 hydrogenation to methanol CO2+ 3 H2 CH3-OH+H2O

Methanol synthesis (experimental)
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Comparison of membrane reactor (MR) and traditional reactor (TR)

Galluci et al. Chem. Eng. Proc, 2004
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Effect of Temperature in LTA
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INPROCOL: Process intensification to obtain liquid fuels

CH4, CO2

Outlet gases 
(Gasoline)

Two zone fluidized bed reactor (TZFBR)

CH3OH 

Patent WO2009153382
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O2 or CO2

Reaction zone

Regeneration zone
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