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Inhibition of solid phase precipitation and performance optimization of
phase-change polyamine-based CQO, absorbents
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Abstract: Solid precipitation in phase-change polyamine-based CO, absorbents would deteriorate the CO, capture
performance.In this study,a TETA/n-PrOH/DEA/H,0O phase-change absorbent was developed with triethylenetetramine
(TETA) as the main absorbent, n-propanol (n-PrOH) as the phase splitter, and diethanolamine ( DEA) as the
regulator. Experimental results showed that the regulator DEA significantly prolonged the solid precipitation time and
reduced the viscosity of the system.Through optimization and screening, the optimal ratio was determined as 29% TETA/
1% DEA/40% n-PrOH/30% H,O.This system exhibited a CO, capacity of 3. 56 mol/L, a rich-phase CO, loading of
6.31 mol/L,a CO, distribution ratio in the rich phase of 97. 47% ,and a solid precipitation time extended from 110 min
to 540 min.Performance tests indicated that the addition of DEA significantly reduced the viscosity of the rich phase,with
a reduction rate exceeding 20% at test temperatures ranging from 30 to 50°C.Molecular dynamics simulations elucidate
the underlying mechanism:DEA products interact with TETA products, cleaving partial hydrogen bonds between TETA
molecules and effectively inhibiting the formation of large ionic clusters.
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