
CLAIMS: 

1. A method for recovering a solvent from a decarbonated flue gas in a water wash 

section of an absorption column, the decarbonated flue gas having had carbon di ide 

absorbed and removed by vapor-liquid contact with a carbon dioxide absorb' solution 

containing the solvent in the absorption column, the method comprising: 

bringing a water stream substantially free of the solvent into co er-current 

contact with the decarbonated flue gas in an emission control sectio . f the absorption 

column to recover the solvent from the decarbonated flue gas to f' a solvent 

containing wash water and a reduced solvent containing flue 	, and 

bringing a cooled wash water into counter-current c tact with the reduced 

solvent containing flue gas in a flue gas cooling section the absorption column to cool 

the reduced solvent containing flue gas, thereby fon g a cooled flue gas and a used 

wash water. 

2. A method according to claim 1, wherein a solvent is an amine-containing solution. 

3. A method according to claim 1, fur er comprising: 

adjusting an amount of sol • nt absorbed by the wash water section by adjusting 

an amount of the water stream I ntacted with the decarbonated flue gas; and 

adjusting an amount f water removed from the reduced solvent containing flue 

gas by adjusting a tempe ture of the cooled wash water contacted with the reduced 

solvent containing fl gas. 

4. A method ac' ••-ding to claim 1, further comprising: 

colle• ing the used wash water with a collection device disposed between the flue 

gas cooli section and the emission control section; 

removing the collected used wash water from the collection device; 

cooling at least a portion of the removed used wash water to foam cooled wash 

a er; and 

returning at least a portion of the cooled wash water to the flue gas cooling 
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flue gas in the flue 

water brought into 

section. 

5. A method according to claim 4, further comprising; 

adjusting an amount of used wash water removed from the flue gas coolin 

section by adjusting an amount of cooled wash water returned to the flue gas c.. ing 

section. 

6. A method according to claim 5, further comprising; 

adjusting an amount of water removed from the decarbona 

gas cooling section by adjusting a temperature of the cooled w 

contact with the reduced solvent containing flue gas. 

7. A method according to claim 1, thither comprising• 

collecting the used wash water with a colle. ion device disposed between the flue 

gas cooling section and the emission control s- on; 

removing the collected used wash w• r from the collection device; and 

providing at least a portion of the moved used wash water to the emission 

control section. 

8. A method according to claim further comprising: 

providing a remainde of the removed used wash water to a heat exchanger; 

cooling the remov used wash water to form a cooled wash water; and 

providing the .led wash water to the flue gas cooling section. 

9. A method ac rding to claim 7, further comprising: 

con a mg the decarbonated flue gas with the removed used wash water and the 

water stre in a countercurrent manner in the emission to form a solvent containing 

wash ter. 

A method according to claim 9, further comprising: 

collecting the solvent containing wash water in a collection device within the 
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emission control section; and 

reutilizing at least a portion of the solvent containing wash water in the emission 

control section. 

11. A method according to claim 10, wherein the portion of the solvent contain g wash 

water reutilized in the emission control section is combined with the used w.. water 

from the flue gas cooling section; and 

providing the combined solvent containing wash water and u wash water to the 

emission control section. 

12. A method according to claim 10, further comprising: 

providing at least a portion of the solvent conta 

bed in the absorption column. 

wash water to an absorber 

13. A system for recovering a solvent from a de bonated flue gas in an absorption 

colunm, the decarbonated flue gas having ha arbon dioxide absorbed and removed by 

vapor-liquid contact with a carbon dioxidesorbing solution containing the solvent, the 

system comprising: 

an emission control section c figured to bring a water stream substantially free 

of the solvent into contact with t decarbonated flue gas to recover the solvent from the 

decarbonated flue gas and to f' a solvent containing wash water and a reduced solvent 

containing flue gas; and 

a flue gas coolin section configured to bring cooled wash water into contact with 

the reduced solvent c• taining flue gas to cool the reduced solvent containing flue gas 

and condense watt. from the decarbonated flue gas thereby forming a cooled flue gas and 

used wash wat 

14. A sy m according to claim 13, wherein the solvent is an amine compound. 

15 A system according to claim 13, further comprising: 

a controller configured to adjust an amount of solvent absorbed in the emission 

15 



control section by adjusting an amount of the water stream contacted with the de-

carbonated flue gas. 

16. A system according to claim 15, wherein the controller is configured to adjust 

amount of water removed from the reduced solvent containing flue gas by adju • mg a 

temperature of the cooled wash water contacted with the reduced solvent co' aining flue 

gas. 

17. A system according to claim 13, further comprising: 

a collection device disposed between the flue gas cooli section and the emission 

control section, the collection device configured to collect t i used wash water from the 

flue gas cooling section; 

a pump in fluid communication with a sump o e collection device to remove 

the collected used wash water from the collection d ice; 

a heat exchanger in fluid communicatio ith the pump to cool at least a portion 

of the removed used wash water to form a co ed wash water; and 

a liquid distributor disposed in the sorption column and in fluid communication 

with the heat exchanger, the liquid dis utor configured to distribute the cooled wash 

water in the flue gas cooling sectio 

18. A system according to cla 17, further comprising: 

a second liquid dis, 	tor disposed in the absorption column and in fluid 

communication with th ump, the second liquid distributor configured to distribute at 

least a portion of the emoved used wash water in the emission control section. 

19. A system cording to claim 18, further comprising: 

aceection device disposed between the emission control section and an absorber 

bed, the ollection device configured to collect the solvent containing wash water from 

the efission control section; 

a pump in fluid communication with a sump of the collection device to remove 

he collected solvent containing wash water from the emission control section; and 
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20. A method according to claim 7, further comprising: 

a line to direct at least a portion of the removed solvent containing wash water to 

the second liquid distributor. 

20. A system according to claim 19, further comprising: 

a recycle liquid provided to the second liquid distributor, wherein the ycle 

liquid includes at least a portion of the removed solvent containing wash w er from the 

emission control section and at least a portion of the used wash water fr' the flue gas 

cooling section. 

21. A method according to claim 1, wherein the bringing of th; ater stream into 

countercurrent with the decarbonated flue gas further inclu s: 

providing sufficient water stream to reduce the s vent in the flue gas to be 

substantially low when exiting the emission controls lion. 

22. A method according to claim 21, wherein t ,  bringing of the water stream into 

countercurrent with the dccarbonated flue 	further includes: 

providing the water stream at a t perature such that the temperature difference 

between the entrance and the exit of 	emission control section is minimal. 

23. A method according to clai 1, further comprising: 

adjusting the temper re within the emission control section so that the 

temperature difference o e flue gas between the entrance and the exit of the emission 

control section is min al. 

24. A method a ording to claim 1, further comprising: 

adjus g the concentration gradient of solvent between the water stream and the 

decarbon d flue gas in the emission control section to reduce the water stream 

circul on rate to provide a minimal temperature difference of the flue gas between the 

ent 	nce and the exit of the emission control section. 
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adjusting the concentration gradient of solvent between the water stream and the 

decarbonated flue gas in the emission control section by adjusting the flow rate of the a 

least portion of the removed used water to the emission control section. 

18 



CLAIMS: 

1. A method for recovering a solvent from a decarbonated flue gas in a water wash 

section of an absorption column, the decarbonated flue gas having had carbon dioxide 

absorbed and removed by vapor-liquid contact with a carbon dioxide absorbing solution 

containing the solvent in the absorption column, the method comprising: 

bringing a water stream substantially free of the solvent into counter-current 

contact with the decarbonated flue gas in an emission control section of the absorption 

column to recover the solvent from the decarbonated flue gas to form a solvent 

containing wash water and a reduced solvent containing flue gas; and 

bringing a cooled wash water into counter-current contact with the reduced 

solvent containing flue gas in a flue gas cooling section of the absorption column to cool 

the reduced solvent containing flue gas, thereby forming a cooled flue gas and a used 

wash water. 

2. A method according to claim 1, wherein the solvent is an amine-containing solution. 
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