CLAIMS:

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

containing the solvent in the absorption column, the method comprising:
bringing & water stream substantially free of the solvent into coupfter-current

f the absorption

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

containing wash water and a reduced solvent containing flue
bringing a cooled wash water into counter-current cgfitact with the reduced

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

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

wash water,

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

3. A method according to claim 1, fugfher comprising:
adjusting an amount of solyént absorbed by the wash water section by adjusting
an amount of the water stream ghntacted with the decarbonated flue gas; and
adjusting an amount T water removed from the reduced solvent containing flue
gas by adjusting a tempephiture of the cooled wash water contacted with the reduced

solvent containing fluf gas.

removing the collected used wash water from the collection device;
cooling at least a portion of the removed used wash water to form cooled wash

ater; and

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

section.

6. A method according to claim 5, further comprising;
adjusting an amount of water removed from the decarbonagl flue gas in the flue
gas cooling section by adjusting a temperature of the cooled wagh water brought into

contact with the reduced solvent containing flue gas.

7. A method according to claim 1, further comprising;

collecting the used wash water with a collegfion device disposed between the flue
gas cooling section and the emission control segfion;
removing the collected used wash wgr from the collection device; and

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

control section.

8. A method according to claim#, further comprising:
providing a remaindeyfof the removed used wash water to a heat exchanger;
cooling the removgl used wash water to form a cooled wash water; and
providing the cgoled wash water to the flue gas cooling section.
9. A method acgrding to claim 7, further comprising;
contagling the decarbonated flue gas with the removed used wash water and the

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

. 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 containjfg wash

water reutilized in the emission control section is combined with the used wiéh water

from the flue gas cooling section; and

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

emission control section,

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

providing at least a portion of the solvent containigh wash water to an absorber

bed in the absorption column.

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

column, the decarbonated flue gas having hadf£arbon dioxide absorbed and removed by

vapor-liquid contact with a carbon dioxideAbsorbing solution containing the solvent, the
system comprising:

an emission control section cgfigured to bring a water stream substantially free
of the solvent into contact with thf decarbonated flue gas to recover the solvent from the
decarbonated flue gas and to fpfm a solvent containing wash water and a reduced solvent
containing flue gas; and

a flue gas coolingfsection configured to bring cooled wash water into contact with
the reduced solvent cgltaining flue gas to cool the reduced solvent containing flue gas

and condense watgf from the decarbonated flue gas thereby forming a cooled flue gas and

used wash wat

14. A syglem 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
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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 adjugfing a

temperature of the cooled wash water contacted with the reduced solvent copftaining flue

gas.

17. A system according to claim 13, further comprising:
a collection device disposed between the flue gas cooling section and the emission

confrol section, the collection device configured to collect thg’used wash water from the

flue gas cooling section;

a pump in fluid communication with a sump offhe collection device to remove
the collected used wash water from the collection dgice;
a heat exchanger in fluid communicationAvith the pump to cool at least a portion
of the removed used wash water to form a cogled wash water; and

a liquid distributor disposed in the fbsorption column and in fluid communication
with the heat exchanger, the liquid distgfbutor configured to distribute the cooled wash
water in the flue gas cooling sectio
18. A system according to clajn 17, further comprising:
a second liquid distfbutor disposed in the absorption column and in fluid
communication with the/pump, the second liquid distributor configured to distribute at

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

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

ection device disposed between the emission control section and an absorber
bed, the follection device configured to collect the solvent containing wash water from
the eplission 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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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
liquid includes at least a portion of the removed solvent containing wash wafter from the
emission control section and at least a portion of the used wash water fighn the flue gas
cooling section.

21. A method according to claim 1, wherein the bringing of thgfwater stream into
countercurrent with the decarbonated flue gas further inclu
providing sufficient water stream to reduce the sgfvent in the flue gas to be
substantially low when exiting the emission control sg€tion.
22. A method according to claim 21, wherein th€ bringing of the water stream into
countercurrent with the decarbonated flue ggh further includes:
providing the water stream at a teffiperature such that the temperature difference
between the entrance and the exit of € emission control section is minimal.
23. A method according to claipf 1, further comprising:
adjusting the tempergfure within the emission control section so that the

temperature difference offne flue gas between the entrance and the exit of the emission

entyfnce and the exit of the emission control section.,

25. A method according to claim 7, further comprising:
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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.



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 siream 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 eolumn 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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