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Design of high temperature CO2 sorbent practical use for carbon recycling

Takao, Nakagaki

3,300,000
CCu €02

LS 2

LS

€02
€02
€02 €02
1.7 GJ/t-C02

2050

Aiming at the advanced application of CCU technology to iron and steelmaking

process, a C02 capture and separation system consisting of one pair of absorber and stripper
vessels packed with honeycomb-shaped lithium silicate (LS) was developed. Sintering simulation
revealed the effect of pore shapes on micropore structure. The recipe and preparation procedure for
the LS was established, which can maintain cycle capacity by adding an optimal amount of
pore-forming agent using experimental and simulation results. The honeycomb-shaped LS was designed
by numerical calculation solving mass, energy and C02 conservation equations modelled with single
channel. The cross-sectional shape of the honeycomb was determined to maximize C02 separation
performance and it was actually fabricated. By applying the LS to the system, process simulation
predicted far less energy penalty than conventional technologies.
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Input parameters Configuration flow condition absorption Characteristics Performance

Wall thickness

Filling efficiency

LS loading

L | Reactor aspect ratio
Mass flow rate }7

Geometric
parameters
|

Absorption capacity

A\

Space velocity

] Linear velocity

Absorption rate

CO, captureratio
LS utilization ratio

Operation
parameters
|
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CO; LS
10.8 m 3.8 m 12 mm 4.4
mm LS 25 min 13% CO,
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