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Research progress of amine adsorbents for direct air capture
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(1. Institute of Industrial Catalysis, School of Chemical Engineering and Technology, Xi'an Jiaotong University ,
Xi'an 710049, China; 2. Health Science Center, Xi'an Jiaotong University, Xi'an 710049, China)
Abstract; Direct air capture (DAC) technology is a powerful carbon removal method with tremendous
potential in addressing CO, emissions and supporting the achievement of future carbon neutrality. Solid
amine adsorbents offer advantages in DAC applications due to their low energy consumption and flexible
layout, making them a promising technological approach. This review discusses the mechanism of CO,
adsorption and then introduces the characteristics of four preparation methods for solid amine adsor-
bents, comparing them in terms of commonly used amine sources, capture capacity, amine efficiency,
and cycling stability. Finally, the review summarizes the main challenges and future development direc-
tions for solid amine adsorbents in DAC. For broader applications, high adsorption performance and low
preparation costs are critical. To achieve this, integrating solid amine adsorbents with green energy,
CO, resource utilization, and other systems can improve the commercial viability of the technology and
promote its large—scale applications. Development of high —efficiency adsorbents and modular capture

devices will be the core focus of future studies in this aera.
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Fig. 1 Capture process of solid amine adsorbent
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Fig. 2 Schematic diagram of adsorption mechanism

of solid amine adsorbent!"’
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Fig. 3 Solid amine classification
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Table 1 Comparison of adsorption capacity of impregnated amine adsorbents
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BPEI 50 35 °C,0.04% CO,, T4 1.30 RIS HERE T 90%
SBA-15 ) [26]
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LPEI - 1.89 JKIRAL B PERE T K 9.5%
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- 200
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Table 2 Comparison of adsorption capacity of grafted amine adsorbents
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