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Key to implementation

For implementation of CCUS, it is essential to reduce the
energy/cost required for CO, capture.

Membrane separation is an energy/space-saving
separation technology that is attracting attention as a new
separation and recovery technology. Various CO, separation
membrane materials have been researched and developed,
and CO, separation membranes with excellent CO,
separation performance have been reported.

Polymeric membranes are expected to be the closest to practical application due
to their excellent mass productivity, large area, and product stability. However, CO,

separation properties need to be improved.

Outline of current project
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[1]Preparation of CO, separation membrane modules
[2] Bench-scale demonstration
[3] Optimization of membrane separation process

Bench test
with actual gas

CO; Condensed CO2

Utilization for chemical syntheses.

Capture cost:

Facile preparation of membrane modules

» Direct preparation of membrane modules
> Scalable and reproducible
> Significant cost reduction
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Outline of project

The amine-containing polymer membranes
have excellent CO, separation performance. An
efficient CO, capture process with CO, capture
cost less than $10/t-CO, will be established
through bench tests using actual exhaust gas.

[1] Fabrication of high performance CO2
separation membrane module

[2] Bench test using actual exhaust gas
[3] Optimization by process simulation

Membrane modules

Thinner membranes (<1 pm) have been
considered to improve CO, permeability, but
the membrane is no longer self-supporting,
which poses a technical barrier to membrane
area expansion/modularization.

We have established a technique to form a
CO,-selective layer on the inner surface of
hollow fiber membranes by simply passing

an aqueous solution of the membrane material through the hollow fiber membrane module.
This enables large area expansion, mass production, and significant cost reduction.
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. €O, separation performance & cost analysis

CO, capture

The CO, separation membrane
modules exhibited very high performance
with a CO, permeance of 1,000 GPU
and CO,; selectivity of 140. 1,000 hours
of durability testing using actual exhaust
gas confirmed that the CO, separation
o performance was maintained.
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Process simulation results show that
the CO, capture cost is $10/t-CO, when
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the CO, permeance is greater than 980
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because the separation membrane cost
can be significantly reduced.

Future perspectives

The results of process simulation showed that the
developed hollow fiber membrane modules with a
membrane area of 150 cm? has excellent CO, separation
performance, and that the CO, capture cost is $10/t-CO,
through a bench test using actual exhaust gas. A bench test
with a scaled-up membrane area of 1 m? (20 kg-CO,/day)
is under consideration, and the membrane area will be
further expanded to 50 m? in the next pilot test, with the
aim of implementation in 2030.



