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Monoethanolamine thermal-oxidative degradation in CO, capture process and the effect of SO,
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Abstract: We studied thermal-oxidative degradation of 30% aqueous monoethanolamine (MEA) with 0.4 mol « mol™ CO, loading during CO,, capture process. This
work aimed at studying the thermal-oxidative cycle and SO, effect on MEA degradation during the entire process. For thermal degradation, MEA was degraded at 120
‘C in an airtight reactor for 2 weeks; for oxidative degradation, MEA was degraded with 7.5 L « min™ mixed gas (Air/2% CO,/0~150 ppm SO,) under 55 C and 121.59
kPa; for the thermal-oxidative cycle, 250 g thermal-degraded MEA was mixed with 300 g fresh MEA for the oxidation. Degraded samples were analyzed by ion
chromatography (IC). It was suggested that MEA thermal degradation product N-(2-hydroxyethyl)-ethylenediamine (HEEDA) was consumed in the oxidative process
and MEA oxidative product nitrite was further oxidized into nitrate with the thermal-oxidative cycle. Besides, MEA total degradation rate increased with the cycle. SO,
may exacerbate the generation of ammonia in thermal degradation, and is a potent inhibitor of oxidative degradation. SO,, has multiple effects during the thermal-
oxidative cycle process.
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