Upscale the most
promising materials
for CO; capture



The Genesis project aims fo capture
carbon dioxide (CO,) from the cement and
steel industry fo make it more sustainable
and environmentally friendly. It develops
polymeric and ceramic membranes using
a multilayer strategy to obtain membranes
capable of selectively separating CO, from
other gases such as nitrogen and
hydrogen.

The membranes are then grouped and
confined inside a module, which will be
used for the actual gas recovery. Achieving
enhanced gas separation properties by
using MOFs (Metal-Organic Framework)
and POSS  (Polyhedral  Oligomeric
Silsesquioxane) nanostructures.

MOF mixed matrix membranes allows
separating up to 90% of the CO. from the
other gases. While the iPOSS
(polyPOSSimide hybrid organic-inorganic)
ceramic membranes reach separation
levels of CO, /H,up to 98%.
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Objectives
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Develop Mixed Matrix membranes that v ¥ ¥ ¢

capture at least 90% of CO.. DK
Demonstrate CO, capture system in ==
Cement and Steel industry. ©ECEF
Demonstrate membrane systems in
pre-combustion and post-combustion

applications.

Recover CO, at a cost of 15€/MWh. @m



How to
separate CO,

Two geometries
of thin film composites

MOF enhanced polymeric POSS enhanced ceramic
membranes membranes

Protective layer
Selective layer (POSS enhanced)

Selective layer (MOF

enhanced)
Ceramic nanofiltration membrane

Gutter layer
Ceramic support
PAN* support

*Polyacrylonitrile

Nanoparticles (MOFs and POSS) enhance
the performance of the selective layer.



CO: separation
through IPOSSs

For pre-combustion applications
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CO, separation
through MOFs

For post-combustion applications

10% of the

CO: produced o
is liberated 90 /0

90% of the
CO, is captured

MOF’s inside the hollow
fibres for the CO, caption

Also studied on flat sheets.
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Ongoing
progress

Successful upscale of MOF and POSS nanoparticles for
membrane enhancement

Optimization of the multilayers to improve the membrane
performance

Upscale of the ceramic iPOSS disc membranes to tubular
multichannel membranes for industrial modules

Accomplishment of the nanosafety evaluation including
mapping of potential occupational exposure




Coordinator ® www.genesis-h2020.eu
=« info@genesis-h2020.eu
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