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Objectives Vacuum-Assmted Temperature TVSA Process Results
, Swing Adsorption .
 Develop property models for NETL's sorbent (PIM-1-AO-TAEA) Metric/Cases 1 2 3 4 5
for direct air capture (DAC) conditions Modeled fixed-bed design with low pressure drop: CO, Capture % 08 832 815 990 133
Devglop. and optimize process configurations for DAC * Assumption of a flat bed!!! to mimic a differential segment of the e 0
applications of PIM-1-AO-TAEA sorbent . . . . CO, Purity % 3.1 127 17.7 246 24
. . plates containing the solid sorbent in the Climeworks contactor. .
o Temperature vacuum swing adsorption (TVSA) CO, Purity % (H,0-free) ~ 10.3 96.2 87.2 98.0 87.8

o Sweep gas/steam for regeneration

* Account for the effect of humidity on CO, adsorption process e p oo+ dii |DAES/Aspen Specific Energy (MJ/kg) 1707 20.6 33.7 9.3 338.8
| Dimension Models Cases tested:
PIM-1-AO-TAEA Sub-models " { l : Bed Diameter (m) 01 1. 75 °C, humid air, no enhancement factor, no sweep gas (IDAES)
' 2. 100 °C, humid air, no enhancement factor, no sweep gas (IDAES)
Sorbent Data Isotherm Model Process Model | Bed Height (m) 0.01 3. 75 °C, humid air, enhancement factor, no sweep gas (IDAES)
Collection (PIM- 4. 100 °C, humid air, enhancement factor, no sweep gas (IDAES)
1-AO-TAEA) Modified Toth Model | 5. 75 °C, humid air, no enhancement factor, sweep gas (Aspen)

: o P /\ m/\ Fixed-bed process models developed: Sensitivity Study (Aspen Model)
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0l / /// | * ] Effect of humidity on CO, adsorption: _ , , ,
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§ o3 it el 1 o3| : ; Isotherm model for PIM-1-AO-TAEA ercentage
: f > | Enhancement factor of water . P g o _ o , ,
g0z ! £ 1 oz / | impact sorbent with enhancement factor for * Productivity is in a range consistent with literature studies while the
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