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Conclusion and future works 

Carbon capture applied to cement production CO2 emissions by sectors

Overview of phase change solvent technologies 

Phase change concept  

Simplified process of the IFP Energies nouvelles DMX process
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Phase change solvents exhibit a liquid-
liquid phase separation for given
temperature and CO2 loading conditions.
This phenomenon allows an important
saving of energy by regenerating only
the rich phase.

At temperature below the LCST,
the liquid is totally miscible and
upon heating the system splits
into two phases.
LCST: Lower Critical Solution
Temperature

The concept of CO2 absorption
by applying demixing solvents
was developed by IFPEN in
order to lower post-combustion
CO2 capture cost. The gain was
about 51,7% for the cement
plant.

Conclusion: There are two types of demixing amine solvents, one which

shows a phase separation even without CO2 loading and others which

need CO2 to make the phase transition.

In order to improve the capture performances, amine solutions used in

demixing systems are constituted of a blend of amines: amine with good

absorption properties and amine with good regeneration performances.

Gløshaugen pilot plant of MAPA-DEEA blend

Simplified process thermomorphic biphasic system

The concept applied in this technique is to
employ initially biphasic amine solution. After
CO2 absorption the solution becomes
homogeneous then upon heating during the
regeneration it becomes biphasic.

Absorption device Regeneration device 

Absorption-regeneration pilot at UMons

As a result of our bibliographic review DEEA-MAPA blend was chosen to be studied in a CO2 demixing

solvent process.

Equilibrium and kinetic tests will be achieved to determine necessary parameters for thermodynamic

modeling and Aspen simulations.

Thesis steps Flowsheet of absorption-regeneration process in Aspen plus

Planned modifications on the

conventional pilot: adaptation for a

demixing solvent process by adding

a liquid-liquid separator in order to

regenerate only the CO2 rich phase.

The final aim of the thesis will be to model the whole absorption-regeneration

process to quantify the energy gain using demixing solvent. Especially for cement

plant flue gases application.
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Cement plant 

yCO2 cement plants > yCO2 power plants
(20-30%) (5-15%)


