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An alternative DAC with pressure swing amine process driven
by cryogenic pumping with LNG cold
Cryo-DAC® Roadmap
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e Cryo-DAC® concept design _ _
e Cryo-DAC plant design and construction

e High-performance amine development
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o Exergy-based process analysis
e Sensing device for stable operation
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Lab scale DAC test with real air
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agitatior Air Flow Rate 10 L/min
CO, about 430 ppm
Humidity level about 30%

Absorbent :NU-01
Packing height : 1.2 m

Tower diameter : 0.03 m
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1. Vacuum the CO, shell

2. Introducing LN, to LN, tank
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Evaluation of ColdThermal/Shock:Durability/of/Austenitic'SUS|(&#2}x§10&cyc?) .

Automation and shortening of immersion thermal shock process by using dip coater
= Thermal shock tests conducted up to 2x 10* cyc. by repeating “LN, immersion <> return to room temp.”

Four austenitic stainless steels resistant to cold temperatures

SUS304, SUS304L, SUS316, SUS316L
5 mm x 5 mm sized square specimens

There was no significant difference in surface structure
before and after 2 x 10* cyclical thermal shock tests
Evaluation of Cold Thermal Shock Durabilityjof AusteniticSUS/'ow/ExpansionAlloyXoints!(350/cyc)

Up to 50 times of thermal shock tests were conducted on four austenitic stainless steels fixed on a
low expansion alloy plate
Plate material : Super-Invar32-5 (CTE: 8.50X1077/K) . Austenitic SUS (CTE: 1.69 X 10~°/K)
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~ Growth of voids and cracks
depending on the cycle number of thermal shocks

— : : — = There is a possibility of increased risk of fracture due to
There was no significant difference in composition repeated thermal shocks near the joint interface where thermal
before and after 50 cyclical thermal shock tests expansion matching i
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L M@delmg of Cryo-DAC® process

B The calculation of absorption tower in the Cryo-DAC® process S|mulat|on model (Figure
1) has been improved from equilibrium-based to rate-based.
B Process performance improvement can be expected by identifying the rate-determining

factor among the factors shown in Figure 2. o—
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Figure 2. Factors affecting mass
and heat transfer rates.
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Figure 1. Process flow diagram of Cryo-DAC®,

H Exergy evaluatlon has been conducting to optimize the energy utlllzatlon of the Cryo-
DAC® process (Figure 3).
B [t has been confirmed that the largest exergy loss is in the LNG vaporization process.
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Figure 3. Results of exergy evaluation.
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H Llfe cycle assessment (LCA) has been conducting to maximize net CO2 removal.

B LCA boundary has been extended from Cryo-DAC® process only (Figure 4, Boundary 1).

m For example, Cryo-DAC® can reduce CO, emissions by 19.7% to 28.3% (Figure 5) in
the whole system (Figure 4, System Boundary).
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Figure 4. System boundaries for LCA. Figure 5. Results of LCA (System Boundary).





