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Motivation - PostcombustionCQ, capture

Reference case (High TRL) : Absorption in amine solvent
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Motivation - PostcombustionCQ, capture

Adsorption Principe
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Motivation ¢ Postcombustion CQcapture

PSA/VPSA Principle
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Selection of adsorbent
E CO2 Adsorption Isotherms at 25°C
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Selection ofadsorbent
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Metal OrganicFrameworks

Hybride solids:

Cations
Ligands




Adsorbents

A Key properties for CO,/N, separation
V kinetic diameters: CO, (3.3A) . <N, (3.64A)
V Quadruple moment and Polarizability CO, >> N,

A Among porous solids, small MOFS (openings about 3-4 A) are promising candidates
A Many possible grafting on the organic linkers with polar function
V High degree of confinement for guest molecules (steric separation)
V Strength of the host/guest interactions (thermodynamic separation)

G. Férey, C. Serre, T. Devic, G. Maurin, H. Jobic, P. L. Llewellyn, G. De Weireld, A. Vimont, M. Daturi and J.-S. Chang, Chem.
Soc. Rev., 2011, 40, 550 (and references therein)

J. P. S. Mowat, S. R. Miler, J. M. Griffin, V. R. Seymour, S. E. Ashbrook, S. P. Thompson, D. Fairen-Jimenez, A. M. Banu, T.
Duren and P. A. Wright, Inorg. Chem., 2011, 50, 10844.

E.Gar ePéraz, P. Serra-Crespo, S. Hamad, F. Kapteijn and J. Gascona Phys. Chem. Chem. Phys., 2014, 16, 16060.

Université de Mons



Adsorbent
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Shapingof MIL-69 (Al)
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Thermodynamicstudy : gravimetricapparatus

Balance

___________________________________ Ordinateur

Capteur basse ! T

H |
pression ! |

Electroaimant \

Capteur haute
pression

Balance

iy i

| Unité de contréle
XV |

|

|

|

1

|

|

|

|

|

. 1

L Aimant permanent Cellule H
d’adsorption .
X v I 1
I 1
% .
Positionneur annes v, [
\‘ﬂ i micrométriques 4 .

1
Filt Lo
. nres 1 1
] Couplage ¢JFite T 2 | _ _: :
Aimant - Creuset 5 :
=5 Electrovannes x--'  Xx----1-----

Poids Sonde de
T température Pt100
P & Vanne 3
voies
_ Creuset
X v

Etuve

Mise a l'air
He Ny | [CO; 1 | H,S

Pompe a vide




Thermodynamicstudy : Isothermmeasurements

A Isostericheatsof adsorptior: calculatedusing the ClausiugClapeyronequation on
our experimentalisothermcurves
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Thermodynamicstudy : Isothermmeasurements
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Thermodynamicstudy : Isothermmeasurements

Adsorbent Zeolite Working Working
MIL-69 Adsorbent Tempocér)a ture capacityCQ | capacityN,
mol/kg mol/kg

Bulk density 0.15 2.140 0.045
(kg/m? Zeolite 13X 0.25 2.305 0.022
BET surface area 0.5 2.342 0.005
e 740 : 30 0.15 0198  0.0006
MIL-69 0.25 0.268 0.0003
Heat of 33.3 37.0 0.5 0.390 0.0001
adsorption Working capacitiesbetween
(kJ/mol) 240 180 % 12 1.1 bar
Physicabroperties of adsorbents
Working capacity(1.1 ¢ 0.1 bar and 303 K)
A Zeolite13X: CHT A W& TQQ mMuu T @ & FQQ
A MIL-69(Al): ™ LU T @& FQQ Mimp eI T FQQ

U MIL-69(Al) hasa smallerCQ working capacitycomparedto zeolite 13X
MIL-69(Al) hasa smallerN, working capacitycomparedto zeolite 13X
U MIL-69(Al) hasahigherselectivity (1100¢ 2300 comparedto zeolite 13X(300¢ 400)

c:
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Kineticstudy
Breakthroughmeasurements
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