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(57) Abstract: Disclosed in the present application are a direct air carbon capture and utilization system and method based on an MOFs
adsorbent. The system comprises: an adsorption reactor system, which is used for adsorbing or desorbing CO; in air; a steam generator
and water drainage recovery system, which is connected to the adsorption reactor system and is used for providing a heat source for
the adsorption reactor system; and a regeneration cooling water-removal system, which is connected to the adsorption reactor system
and the steam generator and water drainage recovery system. In the present application, the MOFs adsorbent is used as an adsorption
material for carbon adsorption performed by the adsorption reactor system, and a heat source is provided for the
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adsorption reactor system by means of the steam generator and water drainage recovery system, so as to increase the temperature of
the area where the MOFs adsorbent is located, to facilitate desorption in a later period; and captured carbon dioxide is used for urban
agriculture, and electric energy is provided for the steam generator and water drainage recovery system by means of a solar power
generation and energy storage system, such that the aims of a win-win situation between air carbon capture and agricultural economy,
and greener energy supply can be achieved.
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