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Abstract: Post-combustion capture is a bottom-up technology for achieving carbon neutrality, but the high costs
associated with carbon capture are detrimental to the application of this technology. In order to investigate the
sensitivities to changes in the cost of carbon capture, compression and liquefaction, the costs incurred by different
process parameters and absorbent types were modelled. The results show that, increasing the number of plates in
the absorption tower promotes the efficiency of CO; capture by absorbent, with a corresponding rise in investment
costs. The increase of absorber temperature at the inlet of the absorber tower does not show a significant decrease
in capture rate, but the reduction of coolant and water usage reduces the operating cost to a certain extent. In
addition, the reboiling ratio has the greatest influence on the CO; capture rate and cost, which may be the key
factor for cost reduction. At the same time, the energy consumption of the system with different liquefaction
pressures and different numbers of compression stages was compared, and it is found that the lower the
liquefaction pressure and the higher the number of compression stages, the higher the total cost, and the
equipment investment cost and operation and maintenance cost changes more obviously, while the utility costs are
less affected.
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Tab.1 Main chemical reactions involved in the simulation

S EAVEN s
2H20 <> H30* + OH- (1)
K H20 + HCOz¢> H3O+ + CO3* 2
CO2 + OH«> HCO3~ ©)]
PZ + CO; + H20 <> PZCOO™ + H30* (4)
PZCOO™ + CO2 + H,0 «» PZ(COO), + H30O* (5)
Pz PZCOO~ + CO; + H20 «» H+PZCOO~ + 2HCOs~ 6)
H*PZCOO + H20 «» PZCOO™ + H30* ©)
PZ + H3O* PZH+ + H20 (8)
MEA MEA+H,0+C0z¢> MEACOO- + H30* ©))
DEA DEA+H,0+CO2«> DEACOO- + H30* (10)
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Tab.2 Main parameters involved in the simulation
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Fig.1 Process flow diagram of CO2 capture
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Fig.2 Process flow diagram of CO2 compression liquefaction
and purification system

IR P A WU S SE RN 1) CO2 AT H20 VR
G4, HEEREEN 0.95:0.05, #RE AN 103.1 C, &
714 110 kPa, Al RGH AV AR EREN
1000 kgthe FoHt, FEAEAEHLINLE RPN 75%,
B SR F T BRI PR BN 0. B4R
F DWSIM 8 AEH (&5 53 B DhREX CO2 FE4a AL
WMEEHAT AT WRIEHRRE, DUH A
N 54, H4FIZT 8000 he

% 3 CO [EARR L Fid (h REEHRURRIB XS H
Tab.3 Parameters related to the simulated flow strand of the CO2 compression liquefaction and purification system
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Fig.3 Main process flow of the current CCUS technologies
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Tab.4 Annual average exchange rate of USD to RMB from
2019 to 2023

Fy 2019 2020 2021 2022 2023 2019—2023

LR 6.93 6.92 6.47 6.75 7.10 6.83
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Fig.4 Effects of absorber type on carbon capture
rate and cost
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