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MMM high permeance & low selectivity Transformation into microporous structure incomplete
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CO2/N2 Separation for Utilization by Organo-Silica Hydrotalcite 
Mixed Matrix Membrane – Potential for high temperature gas separation

HTlc modified Organo-Silica HymOS

Motivation
Requirements for 
Utilization of CO2-Stream

Membrane = PSA?

• Anthropogenic carbon cycle
• Material Use of CO2 (CCU)
• Separation of CO2 from flue 

gas

• High Throughput
• High Concentration
• Continious
• High Temperature

Pure Organo-Silica Layer

Organo-Silica SEM Org-Sil Membrane Permeance Separation factor

Good separation behavior reduced at high temperature Hydrotalcit as high-temperature CO2-sorbens

0 20 40 60 80 100 120 140 160
0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

P
e

rm
ea

nc
e 

[1
0

-7
 m

o
l /

 m
2
 s

 P
a

]

Temperatur [°C]

CO2

N2

CO2

N2

Silica

SCO2/N2 ~ 0,8

SCO2/N2 ~ 3-15

Permeance
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Layered HTlc Delaminated HTlc HTlc Nanosheet HTlc Membran

Mesoporous microstructure Knudsen diffusion Adjusting microstructure by mixing both approaches
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Delamination Calcination

SCO2/N2 = 3-15

Hot flue gas
Adsorption based Membrane

CO2 Utilization at high 
temperature

cooling

Current technology
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