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process has been cost estimated and optimized.
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OUTLINE

AThe most standard method for CQ removal from
atmospheric exhaust is by absorption in an amine
based solution (MEA = MonoEthanolAmine).

AThe desorption (stripping of CO, from the amine)
has a high thermal energy demand (4.2 MJ/kg C&).

AThis energy can be reduced by changing the proces

stream configuration (e.g. splitstream or vapour
recompression).

AWhat is the potential in energy reduction?

Als split-stream a cost efficient solution?
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FLOWSHEET FOR STANDARD PROCESS
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Aspen HYSYS FLOWSHEET
STANDARD CO, REMOVAL
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PROCESS SIMULATION

Simulation of CO, removal has been performed with

A Aspen HYSYS amine package with Kent
Eisenberg equilibrium model.

Typical specifications for exhaust gas from a natural
gas based comkcycle power plant:

A 400 MW
A 3.71 % CG, in exhaust gas
A 85 % CO, removal

Monoethanol amine (MEA, 30 wt%) as solvent
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FLOWSHEET FOR
SPLIT-STREAM PROCESS
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SPECIFICATIONS

Specifications Without split -stream | With split -stream
|l nl et gas temperatufrdd, e C 40

Inlet gas pressure, bar 1,11 1,11

Inlet gas flow, kgmole/h 110000 110000

Lean amine rate, kgmole/h 165000 103500

CO, in inlet gas, mole% 3,7 3,7

CO, in lean amine, mas$/ 55 5,5

Number of stages in absorber 14 (15 % Byyrpuree) 24 (semilean to 21)
Desorber pressure, bar 2 2

Heated rich amine telop2r ature, eC96,6

Number of stages in stripper

10+Condenser+Reboiler

6+Condenser+Reboiler

Reboiler temperatur ¢120 e C 120
Semilean amine rate, kgmole/h - 100000
MEA content lean/semilean amine, mas%o | 29 29/28
CO, in semilean amine, mas$o - 9,0
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mnirzd Aspen HYSYS FLOWSHEET
Telemark University College FOR SPLIT' STR E AM
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T;Iemark U:iversityCoIIege PRINCIPLE FOR VAPOUR
RECOMPRESSION MODIFICATION
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EARLIER RESULTS

Aln earlier work (at Telemark University College
and in the literature) it has been shown that the heat
demand can be reduced from about 4.2 MJ/kg C&

Ato 3.0 MJ/kg CO:using split-stream configuration.

Ato 2.6 MJ/kg CO:using vapour recompression with
addition of mechanical work for recompression.

Results from simulations of a combination of vapour

recompression and splistream have not been
published earlier.
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VAPOUR RECOMPRESSION
COMBINED WITH SPLIT -
STREAM CONFIGURATION
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5 CALCULATION SEQUENCE
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AThe number of stages in the absorber was
Increased until problems with convergence occured.
This Is expected to minimize the reboiler duty. The
feed stage for the serdean stream was also selected
as the one giving minimum reboller duty.

AA minimum temperature difference of 5 K in the
heat exchangers was achieved by adjusting the
temperature on the stream to the desorber.

ARecycle blocks are located on lean amine streams
pefore the absorption column and on the
recompression stream before the desorber column.
N some cases, the iterations were performed by
guessing tear streams by trial and error until the
difference in CO, concentration was satisfactory.
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ASPEN HYSYS FLOWSHEET OF
relemark university colege VAPOUR RECOMPRESSION WITH
SPLIT-STREAM FROM THE
MIDDLE OF THE DESORBER
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N T o ASPEN HYSYS FLOWSHEET OF
relemark university Colege VAPOUR RECOMPRESSION WITH
SPLIT-STREAM FROM THE
BOTTOM OF THE DESORBER
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