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Abstract

In recent years, polyethylenimine (PEI) has become a research hotspotin the field of solid amine-
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based CO: capture materials, owing to its abundant amine active sites, low cost, and high chemi-
sorption efficiency. However, its practical application remains constrained by key bottlenecks, in-
cluding amine deactivation, oxidative degradation, leaching loss, and high regeneration energy con-
sumption. This review systematically summarizes the major strategies for PEI functionalization de-
veloped in recent years, covering physical loading and compositing, covalent grafting, chemical
structure modification, and green synthesis routes. On this basis, it also provides a forward-looking
perspective on the future development directions in this field.
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Mechanism A: Formation of open-chain ureas
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Figure 1. Proposed mechanism for COz-induced degradation of supported amines
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Figure 2. The three subclasses of amine-based materials [27]
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Figure 3. (A) COz adsorption-regeneration test of four amine-functionalized adsorbents over 10 consecutive
TSA cycles. (B) FT-IR spectra of the fresh (dash line) and post-cycling (solid line) amine-functionalized
adsorbents (adsorption at 40% COz + 60% Ar, 90°C, 30 min; desorption at 100% CO2, 165°C, 15 min). (c)
The formation path and stable structure of the crosslinking for 60%PEI@A1.03
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Figure 4. Synthesis of EB-PEIs-based CO2 adsorbents
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