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Outlook

� Introduction 
� CASTOR project, CO2 post-combustion capture

� Experimental set-ups
� D=150 mm : Mass transfer / Pressure drop 
� D=400 mm : Gamma tomography system
� D=1100 mm : CASTOR Pilot ; YCO2 profiles, Pressure drop

� Results and discussion for IMTP50 
� Liquid distribution and liquid hold-up
� Pressure drop
� Interfacial area

� Conclusions and perspectives
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CASTOR project (1/2) 
� European research project : 

� Post-combustion CApture, transport and geological STORage of 
CO2

� Capture process :
� Size reduction :

� Huge gas flowrates ( 1 000 000 Nm3/h for 400 MWe) 

� Low CO2 partial pressure (< 0,15 bar for a coal boiler)

� Atmospheric pressure ���� total pressure drop < 100 mbar
� High capacity packings : 

� to minimize column diameter / number
� to minimize pressure drop
� mass transfer optimisation

Random Packing
IMTP50

Koch Glitsch

Structured Packing
MellapakPlus 252.Y
Sulzer Chemtech
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CASTOR project (2/2) 

� High capacity packings :
� Few data in literature
� Experimental characterization highly needed :

� Hydrodynamics : 

� liquid hold-up (hL) � pressure drop, balances ...
� liquid distribution  � interfacial area, extrapolation
� pressure drop

� Mass transfer :

� interfacial area (ae)
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Expérimental set-ups : D=150 mm (1/4)

CO2

N2

NaOH

- 150 mm diameter ; bed height : 2.0 m
- Liquid load : 0 – 120 m3/m2/h
- VsG : 0 – 2 m/s ;  F-Factor : 0 – 2.3 Pa0.5

- P = 1.5 bar abs. ; T = Troom

GC

GC

pot

pot

Sodium Hydroxyde 1N
CO2 : 0.5 – 2% vol

ffff CO2 ���� ae
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Expérimental set-ups : D=400 mm (2/4)
� D=400 mm, H=2m, VsG � 1 m/s
� Tomography System

� Space accuracy : � 6 mm
� Error for hL : � 0.6 % absolute 
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Experimental set-ups : CASTOR Pilot (3/4)

Gas inlet

Gas outlet
ABSORBER

Solvent outlet

Solvent inlet

DDDDP_1

DDDDP_2

Washing section
+ demister

YCO2

YCO2

YCO2
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IMTP50 : liquid distribution 
QL = 35 m3/m2/h
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IMTP50 : liquid hold-up
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IMTP50 : Pressure drop (1/2)

� D=150 mm : scale effect
� D=400 mm : VSG � 1 m/s
� D=1100 mm : VSG � 1.5 m/s ; bed + liquid distributor

� DDDDPmes : measured
� DDDDPdist : CFD calculations with gas only

bedbed

beddistmes

calc

bed

HN
NPP

H
P

´
´D-D

=
D *
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IMTP50 : Pressure drop (2/2)

QL=30 m3/m2/h
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• pressure drop in the 400 mm  diameter column is lower than expected value
• pressure drop with CASTOR 2 similar to the one with MEA
• Above Fs=1 Pa0.5 : pressure drop is twice the predicted value
• Pressure drop seems to follow a slope of 2 with a strong discontinuity
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IMTP50 : Interfacial area

� ae is proportional to Fc

� linear fit of data = error less than 10 %
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Conclusions and Perspectives
� Packing characteristics :

� Homogeneous liquid flow if one considers a meso scale (several 
elements of packing)

� Pilot pressure drop is much higher than the one expected from the 
manufacturer software : ReL effect ? Liquid distributors ?

� Interfacial area is proportional to capacity factor and can be much higher 
than geometric one. For M252Y, ae is higher and tends to reach ag.

� Post-combustion Capture :
� This packing should operate at optimum conditions 

� Extrapolation should be easier

� Correlations to estimate ae, hL, DDDDP/L ���� absorber model

� Perspectives : 
� tests for D=400 mm

� Pressure drop and hydrodynamics at gas velocities > 2 m/s
� Interfacial area for D=400 mm
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Expérimental set-ups : D=150 mm (2/5)
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Experimental set-ups : CASTOR Pilot (4/4)
� Pressure drop measurement :

� 2 pressure drop transducers : 0-7 mbar ; 0-60 mbar
� 1 test = 3-5 minutes at 1 Hz
� air purge (7 bar) before each test

DP=DPbed+DPdist
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IMTP50 : Pressure drop 

Pilote CASTOR ; CASTOR 2
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• Pressure drop increases strongly with T
• ReL effect, liquid distributor, ... ?


