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Branched Polyethileneimine (PEI)
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Effect of PEI loading (Stirring time=0.5 h; Solvent=methanol)
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Constant Impregnation Efficiency = ca. 70%
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Methodology optimisation
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Effect of PEI loading (Stirring time=0.5 h; Solvent=methanol)
15% CO, sorption kinetics at 53 °C and 1 bar
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Effect of stirring time (PEI loading = Optimal; Solvent=Methanol)
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Effect of stirring time (PEI loading = Optimal; Solvent=Methanol)
15% CO, uptakes at 53 °C and 1 bar
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Effect of stirring time (PEI loading = Optimal; Solvent=Methanol)

15% CO, sorption kinetics at 53 °C and 1 bar
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Effect of Solvent type and Sorption temperature
(Optimal PEI loading and Stirring time) 15% CO, sorption kinetics at 1 bar

SamplelD Solvent |Stirring time | Theoretical Loading|Actual Loading N AVtot
h wt. % wt. % wt. % %
AR_PEI_44% Me 8h | Methanol 8 44 29 7.1 42
AR _PEl_44% W _8h | Water 8 44 34 8.0 51
35 -
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Effect of Solvent type and Sorption temperature
(Optimal PEI loading and stirring time) 15% CO, uptakes at 1 bar

15% CO, uptake (mg CO,-gsorb?) at 1 bar
Sample ID 53 °C 77 °C CO, capacity drop (%)
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Optimal sorbent - PEI identification
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Gas adsorption isotherms
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Thermal analysis
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15% CO, sorption kinetics at 53 °C and 1 bar - Comparison with benchmark

heat of adsorption = 77 kJ mol™! (chemisorption)
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15% CO, sorption kinetics at 53 °C and 1 bar - TSA cycles
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15% CO, sorption capacity at 53 °C and 1 bar - Durability
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_ The importance CO, sorption
Optimised route of stirring time performances
| Actual PEI loading: l g A

31 wt. % Better dispersion of Falgi\;?(:;:rttizlse;isggcs
PEI within than Z13X

Longer stirring time: porous network A—
| 8h \
—

Easy regeneration
through TSA cycles
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Thanks for listening...
...Any questions?
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