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Samples: Austenitic stainless steels resistant to cold temperatures (SUS304, 304L, 316, 316L)

B Cold thermal shock test (CTST) was conducted in the presence of CO, (dry ice/CO, gas) in which the operation
of “cooling with LN <> rewarming to RT" was repeated.
= Surface hardness after 1000 cyc.: SUS304=SUS304L (+3~+8% vs. ini.) > SUS316=SUS316L (-40~-50%)
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B CTST was conducted in the presence of CO, (dry ice/CO, gas) & CO, absorption liquid (25% aqueous solution
of monoethanolamine)

= Surface hardness after 1000 cyc.: Degreased significantly in all steel types (-60~-70% vs. ini.)
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Fig. 2 Change in surface hardness of steels during CTST in the presence of CO,/amine
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(25 years: 102 cyc)
Samples: SUS304 / Surface hardness change before/after CTST (~1000 cyc.) under CO, = +3%

Hl Tensile fatigue test (400 MPa—560 MPa, 25 Hz, ~ 107 cyc.) was conducted at -196°C
= Fatigue limit at 107 cyc.: 447.5 Mpa > Stress fluctuation due to temp. swing from -196 °C to RT (10 Pa<>4 MPa)
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B Cryo-DAC® process has been simulated with a process simulator, Aspen Plus.
B The optimal condltlons to minimize DAC cost has been investigated in a parametric study.
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Fig. 1. Process flow diagram of Cryo-DAC® Fig. 2. Parametric study on DAC cost

n Llfe cycle CO, has been investigated in the system that is limited to Cryo DAC®, the
sub-system boundary B.
| Net CO, removal has been achieved with the current CO, emission factor, 0.506 kg/kWh.
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the life cycle assessment

B The sensors that can be used at liquefied natural gas (LNG) temperature of about -160°C
have been developing to monitor the soundness of the sublimation tanks.
B The measurement of steel deformation has been achieved with micro electro mechanical

systems (MEMS) strain sensors at liquid nitrogen temperature of about -190°C.
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Fig. 5. Diagram depicting use of the sensors Fig. 6. Gauge factor of MEMS sensors
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