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The LEILAC Mission





The Calix company and their Direct Separation React or

� Calix Australia operates a 100 t/d demo-
plant for MgCO 3 to MgO calcination in 
Bachus Marsh in Victoria (AUS)

� MgO product extra ordinary high surface
– gets hydrated to Mg(OH)2 with grades of 10x 

surface compared to usual
– sold commercially for aquaculture treatment & 

agricultural spray for premium price

� Expanding DSR into “neighboring” 
industries such as cement and lime

� EU is funding the pilot plant at HC’s Lixhe 
plant
– with 12 Mil € within the next 5 years
– and up to 9 Mil € contribution from partners



Calix Direct Separation Reactor for Cement & Lime

� MgCO3 and CaCO3 have very 
similar temperature demands of 
750 …. 930°C

� The calciner is in-direct fired, 
which allows to extract a 
undiluted CO 2 stream
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Calix DSR Energy Assumption

� DSR assumes small increase on power and energy dema nd

� Lixhe test will reveal if the assumptions are fair

� In Working group 5 the upscaling will be handled

Cement Clinker Production
Energies in kJ/kg Cement Direct

Separation
Pre-Heater
Calciner

Energy - Coal LHV 3,251 3,119
Power – Fans 106 102
Gross Power 3,357 3,221
Clinker Reaction Energy 1,788 1,788
Moisture Removal 217 217
Gross Process Energy 2,005 2,005
Gross Efficiency 60% 62%



Calix DSR Temperature vs Calcination

� Temperature vs Length� Calcination vs Length





DSR Configuration

� Calix reactor replaces the 
usual calciner

� Tertiary air feeds the 
calciner burners

� Pre-heated raw meal enter 
from top → leaves @ bottom

� Indirect calcination leading 
to a “pure” CO 2

� Kiln gas & indirect calciner 
gas join for preheating
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Location of the tower





Calix DSR Test Program

� Main process issue to be clarified at demo Lixhe fo r scale-up
– Rate of scaling within the tube with “cement” feed
– Degree of calcination with “lime” feed
– Heat transfer and required temperature to control degree of calcination
– Usability of the selected Steel group (corrosion, erosion, …) at 1050°C
– Purity in CO2 and unwanted gaseous constituent

� Program raw materials
– External delivery of raw materials for “lime”
– Use of plants material for by splitting raw meal silo (cold)

� Not in program
– Carbon Capture Utilisation
– Use of fuels other than natural gas (only impurity injection)
– Use of de-carbonised raw-mix in kiln (back feeding to raw material dryer)





Lab-testing done of high-temp steel tube at ECN -Petten

� Small scale high temperature 
reactor simulate operation 
conditions

� Analysis of corrosion regimes 
and extrapolation of expected 
lifetime





PSE for benchmarking and process models (gPROMS)





Imperial College - Product evaluations
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Process flow explained



Front and side view of the tower
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Cost analysis in order to remain within the budget
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Sharp time-schedule – first milestone done !
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LEILAC Project

• 3D geometry under development, in 
order to calculate:

A. Separation efficiency in 10 
micron bands. 

B. Identify areas of accumulation / 
erosion . 

C.Suggestions to enhance the 
separation efficiency 

D.Magnitude of the torsion on the 
Central tube caused by the 
vanes generating a swirl on the 
gas and particle stream. 

Simple Central 
tube

Central tube with 
a flared end

CFD – analysis in full progress (I)

central tube with a 
flared end & vanes



LEILAC Project

Reference

CFD – analysis in full progress  (II)





Commercial application  (I)

� Single reactor

� Lime – kiln  250 tpd

– High surface

– Added value products

� CCU for cement kiln  250 tpd

– CO2 separated 30 kton/year

– Matches with 80 MWe P-t-G facility



Commercial application  (II)

� Upscaling for cement 

industry – full CCS/CCU

� Increasing diameter

� Multiple reactor





PR + Communication



Website / articles / visitor centre

� Website
– Hits
– Seconds/visit
– Blogs 
– Dutch and French

� Panels in our visitor 
center opened today

� Press releases in 100 
media outlets

� Publications:
– ICR, CC Journal, 

Global Cement
– Wir Heidelberger, HC 

Group Online etc





Projectmanagement

� Consortium organisation
– Workpackages
– Executive Committee
– GA, EAB etc

� Reporting to EU

� Risk control
– Mitigation management

� Budget control
– Granted money
– In kind contribution
– Variations over partners





On paper today,              

reality in 2019…


