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Abstract: Direct air capture (DAC) technology has attracted extensive attention in recent years due to its flexible layout,
simple operation, and suitability for distributed and point-type carbon emission source capture processes. In order to clarify
the DAC technology’s application potential in engineering, this paper systematically reviewed the principles and development
route of different DAC technologies, summarized the advantages and disadvantages of liquid-based, solid-based, and
emerging DAC technologies, analyzed the challenges in their development, and put forward solutions tailored to each
technology. The capture materials used in various DAC technologies were briefly reviewed, and the characteristics of these
materials in terms of regeneration temperature, renewable energy consumption, and capacity were compared and analyzed.
The results showed that the emerging direct air capture technology reduced costs to some extent and was successfully verified
in the laboratory. Before large-scale industrial application, issues such as the development of highly selective membrane

materials, electrolyzer stability, and the development of efficient electrolyte systems should be solved first.
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Figure 2 Electrochemical regeneration DAC technology process[w]
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Figure 3 Bipolar membrane electrodialysis DAC technology process''
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Figure 4 Process flow chart of CO, capture using amine solution
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Figure 6  Schematic diagrams of preparation of four kinds of solid

amine adsorption materials
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