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Abstract : This study focused on the carbon capture environment of metallurgical gas and used the
hydrothermal method to synthesise Mg—MOF-74. Through a gradient experimental system, the
effects of crystallisation temperature (95-155°C) on its structural characteristics and gas adsorption
performance were investigated. The results indicate that 125°C is the optimal crystallisation temperature,
at which the material exhibits adsorption capacities of 8.5 mmol/g, 6.8 mmol/g, and 0.6 mmol/g for the
main components of metallurgical gas (CO:, CO, and N:) at 273 K and 1 bar. Although Mg-MOF-74
exhibits high adsorption capacities for CO: and CO, its CO-/CO adsorption selectivity is low, making it
unsuitable for industrial separation requirements. This finding provides a clear direction for subsequent
material modification, such as regulating open metal sites or functionalising modifications, and is also a
key issue that must be addressed to achieve metallurgical gas cascade separation technology.
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