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Abstract: Chemical absorption is one of the most scalable CO, capture technologies currently available, yet amine
absorbents are prone to degradation during the capture process, leading to increased costs. Compared with
conventional monoethanolamine (MEA), N— (2—hydroxyethyl)ethylenediamine (AEEA) offers advantages such as
higher CO, absorption capacity and faster reaction rate. However, its susceptibility to degradation in oxygen—
containing environments limits further application. To address this, degradation experiments were conducted on
AEEA under CO,loaded, high temperature, and high O, partial pressure conditions. A degradation inhibitor was
developed using B—cyclodextrin (B—CD) as a carrier to encapsulate phenols containing active hydroxyl groups for

the AEEA system. Performance changes of AEEA before and after adding the inhibitor were analyzed, and a
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synergistic approach termed "physical encapsulation - chemical synergy - free radical reduction" was proposed to

suppress oxidative degradation. The results showed that with prolonged degradation time, the CO, absorption/

desorption performance and degradation rate of blank AEEA declined in a stepwise manner. In contrast, after

adding 0.1 vt% of the 3 —CD inclusion complex, the CO, absorption capacity increased by 131.03%, and the

desorption capacity increased by 58.49%.
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Fig.17 Possible conformation diagram of the 3B—CD-BPA-VC

inclusion complex
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