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Research progress on VOCs emission control during amine-based carbon capture
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Chemical Physics, Chinese Academy of Sciences, Dalian 116023, Liaoning, China)

Abstract: To coordinate carbon emission reduction and environmental pollution control, the research progress on volatile organic
compound (VOCs) emission control during amine-based carbon capture was summarized. The sources of VOCs (amine escape, oxidation
degradation and thermal degradation) and the key influencing factors of VOCs emissions (temperature and CO, loading, synergistic
effects of oxygen and metal ions, and acidic gases) were systematically analyzed. The offline and online monitoring technologies, as well
as the integrated control strategy of “inhibitor-pretreatment-purification-absorbent optimization”, were summarized. It was pointed out
that these measures still face problems such as limited inhibitor performance and insufficient targeting of end-of-pipe treatment. Future
research needs to fill the data gap of amine solution vapor pressure under key operating conditions, develop new absorbents and
intelligent regulation systems, and establish an online monitoring and early-warning platform to achieve the dual objectives of improving
carbon capture efficiency and controlling VOCs emissions.
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Table 1 Amine escape modes in amine-based CO, capture systems
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Fig.1 Oxidative degradation pathways of ethanolamine
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Fig.2 Formation pathways of nitrosamines
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Fig.4 Thermal degradation pathways of ethanolamine
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