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Abstract - In order to reduce the anthropogenic emission of greenhouse gases, CCS technology has
emerged as the most promising and practical solution. Among CCS technology, post-combustion CO; capture
is known as the most mature and effective process to remove CO, from power plant, but its energy
consumption for chemical solvent regeneration still remains as an obstacle for commercialization. In this
study, a process alternative integrating CO, capture with compression process is proposed which not only
reduces the amount of thermal energy required for solvent regeneration but also produces CO at an elevated
pressure.

Key words : post-combustion CO; capture, mechanical vapor recompression, carbon capture and storage,
process integration
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Table 1. Input data for capture process model

Value
Flue gas inlet flow 350 Nm3/hr
Solvent circulation rate 1,235 1/hr

Absorber operating pressure 1.01 bar (atm.)

Stripper operating pressure 1.5 bar
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Fig. 1. Temperature profile of the absorber column.
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Fig. 2. Temperature profile of the stripper column.
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Fig. 3. Example of the MVR system.
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Fig. 4. Process flowsheet of the MVR process.

Table 2. Results of the Aspen Plus simulation
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Table 3. Comparison of the CAPEX (EAC-base)

Base Case MVR MVR
) (1.5 bar) (1.8 bar)
CO2 Absorber 121,800 121,800 121,800
CO2 Stripper 89,800 64,300 64,300
HX & Pump for 63,800 63,800 64,100
Capture model
CO2 Compressor 1,721,600 2,016,600 1,736,600
HX & Pump for | ;399 38,200 38,200
Compression model
Total equipment cost
2,064,320 2,304,700 2,025,000
(USD) 064, 304, 025,
EAC (USD/yr) 134,291 149,928 131,733
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Fig. 5. Results of the economic analysis.
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