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Theoretical Study on CO; Separation and Capture Technology from Blast Furnace

Gas using Metal-Organic-Framework MIL-101 (‘Chiba Institute of Technology)
oNaoya Yonetsu,' Norifumi Yamamoto'

Metal-organic-Frameworks (MOFs) are functional nanoporous materials that can be
utilized for CO;, Capture, Utilization and Storage (CCUS). MIL-101 is one of the
MOFs that exhibit thermal stability, high porosity, chemical stability and high
moisture resistance, but its bevariour under high temperature conditions has been
unclear. In this study, the adsorption and diffusion behaviors of CO; gas in MIL-101
were theoretically investigated by using the grand canonical Monte Carlo (GCMC)
simulation. Based on the results of the GCMC simulations, we clarified that the amount
of adsorbed CO; gas in MIL-101 decreased significantly under a high-temperature
condition (423 K) compared to a room temperature condition (298 K). For example,
under the conditions of blast furnace gas (423 K, 250 kPa), the difference between the adsorbed
amounts of CO, and N, on MIL-101 is 1.7 cm?/gr, indicating a very low separation. When
using MIL-101 to separate CO-, it is necessary to cool the gas sufficiently.
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