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Is Continuous High Temperature High Concentration High throughput N,/CO,-separation possible?
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CO,/N,-Separation processes ﬂ(".
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Membrane process = PSA, but better?
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(Gas)Transport in porous Membranes S(IT

. o Surface _
Jiscous Flow [nudsen-Diffusion Molecularsieve

diffusion
Adsorption dy1 <d
A<d ’ p
P A > dp Diffusion dys > d

4 26.07.2026 Lucas Biinger - DECHEMA-Fachgruppe Gasreinigung (GAS) 2024 Institut fir Technische Chemie Ec



Hydrotalcite like compound (HTIc) Membrane ﬂ(".
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Hydrotalcite like compound (HTIc) Membrane ﬂ(".
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Adjustig Microstructure — but how?

Organo-Silica Membrane
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What happened? ﬂ(".

- - - - CO, Matrix - - - - N, Matrix |

T " T " T " T " QCOZ,MMM =(1- ¢HTlc)QCOZ,5ilica

Qnymmm = (1 — buric)Qy, sitica

Permeanz (mol m? s™' Pa™)
CO,/N, Selectivity (-)

............................

Volume Fraction @ (%)

9 26.07.2026 Lucas Biinger - DECHEMA-Fachgruppe Gasreinigung (GAS) 2024 Institut flir Technische Chemie &c



Karlsruher Institut flr Technologie

What happened? ﬂ(".
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What happened?
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What happened?
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What happened?
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Conclusion — pore size! And number ﬂ(".

C-)f'ganf.:-Silica Membrane. M |CrOp0reS
) Highly affinitive surface

Influence on pore size and number:

+  Water/Silica & Silica/Acid
+ Reaction time & temperature

»  Stirring
\ * Sol aging (dilution, particle grow)
@ Mesopore > 2nm *  Drying conditions (humidity, duration, temperature, defects)

) « Sintering (atmosphere, temperature, time, defects)
@ 0,7nm < Micropore <2nm .  Coating technique (dilution, coating times, airborne particles)

. « Membrane aging (measurement immediately after fabrication or after storage period
@ Ultramicropore < 0,7nm ging { y 9P )
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Conclusion — mass transfer mechanism! ﬂ(".
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ENDE
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