
Experimental
 Extend parameter study
 Examine H2O effect on deactivation
 Examine in-situ reduction with CO2

Modelling
 Model product distribution
 Model bubble column reactor
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Direct CO2-Fischer-Tropsch
rWGS: 𝐶𝐶𝑂𝑂2 + 𝐻𝐻2 ↔ 𝐶𝐶𝑂𝑂 + 𝐻𝐻2𝑂𝑂
FT:  𝐶𝐶𝑂𝑂 + 2𝐻𝐻2 → 𝐶𝐶𝐻𝐻2 + 𝐻𝐻2𝑂𝑂

New Power-to-Liquid approach

Motivation

Commissioning & first results
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Simple model with < 10 % error Reduction trackable with TDL

 Focus on small-scale fixed bed[1,2]

 Scale-up? 
 Applicability in three-phase system?

 Inhibition & catalyst oxidation by H2O[3]

 Quantification of partial pressure?

Challenges

Outlook

 in-line H2O measurement of hot gas stream
 Online GC sampling of hot gas stream

 Steady state in < 6 h
 Up to 20 g of catalyst

 Full automation via PLC
 Remote control

 Complete product analysis up to C20

Three-phase reactor
 Dynamic operation
 Efficient heat removal
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Stirred tank
n = 0...2000 min-1

T = 25...290 °C
V = 300 ml

Substrate gases
H2    
N2    
Ar  
CO2  
CO 

H2O

0...200 ml min-1

0...200 ml min-1

0...200 ml min-1

0...100 ml min-1

0...100 ml min-1

0...5 g min-1

Hot flash
T = 25...180 °C
V = 50 ml

Cold flash
T = 5...15 °C
V = 150 ml

Tunable 
Diode Laser

Mettlertoledo 
T  =  50...110 °C
H2O  0...20 Vol%

Gas chromatograph
Shimadzu, Nexis GC-2030
TCD H2, CO2, Ar, N2, CH4, CO
FID  Hydrocarbons C1-C20

IR sensor
ABB, Uras26 
CO2 0...30 Vol%
CO   0...20 Vol%

Low pressure p = 1...1,5 bar
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