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(57) Abréegée/Abstract:

This combustion exhaust gas treatment system comprises a heat exchanger (A) for recovering heat in combustion exhaust gas to
a heating medium; an absorption tower for absorbing the CO, contained in combustion exhaust gas to an absorbent; a heat
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(57) Abrege(suite)/Abstract(continued):
exchanger (B) for imparting the heat recovered by the heating medium to the absorbent that has absorbed CO,,; a regeneration

tower for expelling from the absorbent that has absorbed CO,, thereby regenerating the absorbent; a flash tank for flash-
evaporating the regenerated absorbent, and a heat exchanger (E) for transferring heat from the regenerated absorbent to the
absorbent that has absorbed CO,. The combustion exhaust gas treatment system can supply absorbent that has absorbed CO,
from the absorption tower to the regeneration tower, via the heat exchanger (E) and heat exchanger (B) In this order, and can
supply regenerated absorbent from the regeneration tower to the absorption tower, via the flash tank and the heat exchanger (E) In

this order.
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ABSTRACT

A combustion exhaust gas treatment system comprising: a heat

exchanger (A) for recovering heat contained in the combustion

exhaust gas into heat medium, an absorption column for

obtaining CO, removed gas by absorbing CO, in the combustion

exhaust gas into absorbent, a heat exchanger (B) for applying

heat recovered by heat medium to the CO. absorbed absorbent,

a desorption column for desorbing the absorbent by removing

CO;, from the CO, absorbed absorbent, a flash tank for flash

vaporizing the desorbed absorbent and a heat exchanger (E)

for transferring heat from the desorbed absorbent to the CO,

absorbed absorbent, wherein the CO, absorbed absorbent can be

supplied from the absorption column to the desorption column

-ﬁ

vlia the heat exchanger (E) and the heat exchanger (B) in this

oraer, and the desorbed absorbent can be supplied from the

desorption column to the absorption column via the flash tank

and the heat exchanger (E) in this order.
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SPECIFICATION

COMBUSTION EXHAUST GAS TREATMENT SYSTEM AND

METHOD OF TREATING COMBUSTION EXHAUST GAS

TECHNICAL FILED

The present invention relates to a combustion

F

exhaust gas treatment system and a method of treating

compustion exhaust gas to absorb and separate carbon

dioxide (CO,) in combustion exhaust gas of fossil fuel

and the like. More specifically, the present

1nvention relates to a compustion exhaust gas

treatment system and a method of treating combustion

exhaust gas having a high degree of freedom in plant

r’*
—

design as well as high thermal efficiency and high CO;

removal capability.

BACKGROUND ART

In thermal power generation facilities and

#
fp—

poller equipment, a large amount of fuels such as coal

and heavy o1l are burned, generating a large amount of

carbon dioxide. In recent years, it has been proposed

——

that discharge of carbon dioxide (CO,) should be

giobally controlled in view of° air pollution and

t)

global warming. As one of the technigues for

I

separation and recovery of CO,, known is a method of
apbsorbing CO; into absorbent such as an amine
compound, 1.e., a chemical absorption method. This

chemical absorption method requires a large amount of

thermal energy. In the chemical absorption method,

among total energy generated from combustion, enerqgy

that can be used for the original purposes such as
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power generation will be decreased, resulting in

reduction of power generation efficiency. From an

economical point of view, it is important to suppress

the decrease 1n power (generation efficiency to

effectively utilize the thermal energy in equipment

where the chemical absorption method is used.

As an approach for 1ncreasing thermal

efficiency, for example, Patent Literature 1 discloses

a method of purifying combustion exhaust gas
comprising:-contacting Che combustion exhaust gas with
apsorbent in a CO; absorption column to absorb CO» 1in
the combustion exhaust gas into the absrobent, the

absorbent comprising an aqueous alkanolamine solution:

applying heat contained in the combustion exhaust gas

and heat of condensation of liquid vapor in the
combustion gas to the CO, absorbed absorbent in a heat
exchanger; heating the CO, absorbed absorbent in a
desorption column and releasing CO, to regenerate the
absorbent and  then clrculating  the regenerated

absorbent to the CO, absorption column.

Further, in the section of BACKGROUND ART and

-

Fig. 7 of Patent Literature 1, disclosed is a

combustion exhaust gas purifying equipment comprising

a boiler, an electrostatic preclpitator, a blower, a

desulfurization device, a CO- absorption column, a CO,
releasing desorption column and the l1ke, wherein a

gas/gas heater is provided between a line connecting

the blower and the desulfurization device and a line

connecting the absorption column and a chimney.
Further, Patent Literature 2 discloses flue gas

Lreatment equipment in which a dust precipitator and a

desulfurization device for Creating smoke, dust and
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sulfur oxides contained in exhaust gas from a boiler

are arranged 1n sequence from the upstream of an

exhaust gas flow line, comprising a heat recovery

device provided at the exhaust gas flow line between

the precipitator and the desulfurization device, and a

p—

feed water line for supplying water to the boiler and

a feed water heater provided at the feed water line,

and an 1nterconnecting line for heat medium

circulation interconnecting the heat recovery device

and the feed water heater.

Patent Literature 1: JP H7-247440 A
Patent Literature 2: JP 2001-239729 n

INVENTION

SUMMARY OF TH.

L+]

PROBLEMS TO BE RESOLVED BY THE INVENTION

L

The equipment according to Patent Literature 1

y—

has high thermal etficiency and high remova.l

capability. Nonetheless, there is limitation 1n

-

arrangement or each device because a plurality of heat

exchangers need to be provided in the middle of the

line transporting absorbent from the CO, absorption
coiumn to the desorption column. A materilial having

resistance to both  combustion  exhaust gas ~and

apbsorbent has to be selected for use 1in the heat

exchangers. Therefore, the degree of freedom in plant

design 1s low. In aadition, further improvement of

thermal efficiency i1is demanded 1in view of 1mproving

power generatlion efficiency.

An object of the present invention is to provide

a combustion exhaust gas treatment system and a method

1

O treating combustion exhaust gas, having a high
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aegree of freedom in plant design as well as high

F

thermal —-efficiency and high removal capability.

pr—

Another bbject oL the present invention 1s to provide

a combustion exhaust gas treatment system and a method

F

Oof treating combustion exhaust gas, wherein decrease

in  temperature of CO- absorbent supplied to a

desorption column can be prevented, the consumption of

steam extracted from a turbine system can be reduced,

i

and decrease 1in power generation efficiency can be

suppressed.

MEANS FOR SOLVING THE PROBLEMS

Ihe present inventors have tried to improve the

-

system shown in Fig. 7 of Patent Literature 1 in order

to achieve the above objects. Fig. 4 shows the

improved system. The system shown in Fig. 4 is

provided with a flash tank and a Vapor recompression
apparatus below a desorption column. CO, absorbent
pooled 1n a liquid reservoir at the bottom of
Desorption Column 40 can be supplied to Flash Tank 91,

decompressed through Pressure Regulating Valve 67 by

taking advantage of a pressurized condition of about

0.1 MPa (g) 1in Desorption Column 40, and vaporized

under reduced pressure 1in Flash Tank 91 to generate
saturated vapor. Compressor 92 serves to recompress
Che vapor vaporized under reduced pressure 1in Flash
Tank 91 and to transport the vapor to Desorption
Column 40. A ligquid phase 1in Flash Tank 91 is
pressurized with Pump 93 via Flash Tank Outlet Line 96

and cooled by Heat Exchanger 34 and Condenser 31

before supplied to CO, Absorption Column 20. It

appears that Steam 62 to be supplied to Reboiler &0
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can be reduced since absorbent vapor can be passed to

the desorption column through the flash tank and the

F
.

vapor recompression apparatus. When the pressure of

F'lash Tank 91 1s controlled to be near the normal

pressure (0 MPa (g)) by Pressure Gage 68 and Pressure

F
—

Regulating Valve 67, heat is used most e: ficiently.

However, when operated under this condition, the

temperature of CO, absorbent in Flash Tank 91 1is

decreased to, for example, about 100 to 105 °C. When

F

the temperature of absorbent from the flash tank is

decreased, heat exchange in Heat Exchanger 34 of

normal size alone may not maintain the temperature of

CO; absorbent at the inlet of Desorption Column 40 at
a predetermined temperature (for example, 95 to 105

"C). Decrease in the temperature of absorbent which

flows 1nto the desorption column reduces calorific

value supplied to Desorption Column 40. As a result,

the flow rate of Steam 62 to Reboiler o0 has to be

increased:. In order to maintain absorbent which flows
into the desorption column at predetermined
temperature, a very large heat transfer area is

required for Heat Exchanger 34, which leads to 2

significant economic disadvantage.

Accordingly, after additional studies, the

present inventors have completed the invention having

the following aspects.
[1] A combustion exhaust gas treatment system

comprising: a combustion apparatus, a heat eXchanger

(A) for recovering heat contained in gas discharged

from the combustion apparatus into heat medium, an

absorption column for Obtaining CO, removed gas by

contacting the exhaust gas with absorbent to absorb
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CO, 1n the exhaust gas into the absorbent, a

desorption column for regenerating the absorbent by

releasing CO,; from the CO, absorbed absorbent, a

reboller for vaporizing the absorbent to supply heat

Lo the desorption column, a flash tank for flash
vaporizing the regenerated absorbent, and a heat
exchanger (E) for transferring heat from  the

regenerated absorbent to the CO, absorbed absorbent:

the CO, absorbed absorbent being able to be supplied

from the absorption column to the desorption column

via the heat exchanger (E), and the regenerated

absorbent being able to be supplied from the

desorption column to the absorption column via the

flash tank and the heat exchanger (E) in this order,

wherein the system further comprises a heat exchanger

(B) provided between the heat exchanger (E) and the

desorption column to apply the heat recovered by the

nheat medium to the CO, absorbed absorbent and/or a

heat exchanger (C) provided between the flash tank and

the heat exchanger (E) to apply the heat recovered Py

the heat medium to the desorbed absorbent.

(2 ] The combustion exhaust gas treatment system

according  to [1], further comprising a heat exchanger

(D) for applying the heat recovered by the heat medium

to the CO; removed gas.

[ 3] The combustion exhaust gas treatment system

according to [1] or [2], further comprising a vapor

recompression apparatus for compressing vapor

withdrawn from an upper part of the flash tank to be

fed to the desorption column.

4] The combustion exhaust gas tTreatment system

according to any one of [1] to [3], further comprilsing
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a wet flue gas desulfurization device provided between

the heat exchanger (A) and the absorption column to

remove sulfur oxides in the exhaust gas.

[ 5] The combustion exhaust gas treatment system

according to any one of [1l] to [4], further cComprising
a denilitration device provided between the combustion
apparatus and the heat exchanger (A) to remove
nitrogen oxides in the exhaust gas.

O] The combustion exhaust gas treatment system
according to any one of [1] to [5], wherein the

apsorbent comprises an amine compound as a main

component.
7] A method of treating combustion exhaust gas, the
method comprising the steps of: recovering heat

contained 1n the combustion exhaust gas 1nto heat
medium 1n the heat exchanger (A), obtaining CO-

removed gas by contacting the combustion exhaust gas

wlith absorbent to absorb CO, 1n the combustion exhaust

gas 1nto the absorbent, releasing CO, from the CO-

absorbed absorbent to regenerate the absorbent, flash

vaporizing the regenerated absorbent, and performing

heat exchange between the flash vaporized absorbent

and the CO, absorbed absorbent in the heat exchanger

(E) , wherein the method further comprises the steps

P
aaal

OIL: performing heat exchange in the heat exchanger (E)

and then applying the heat recovered by the heat

medium to the CO, absorbed absorbent 1in the heat

exchanger (B); and/or applying the heat recovered by

the heat medium to the flash vaporized absorbent in

the heat exchanger (C) before performing heat exchange

1n the heat exchanger (E).

[ 8] The method of treating combustion exhaust gas
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N

according to [7], further comprising the step of
applying the heat recovered by the heat medium to the
CO,

y4aR

removed gas 1n the heat exchanger (D).

ADVANTAGEOUS EFFECTS OF THE INVENTION

The combustion exhaust gas treatment system or

Che method of treating combustion exhaust gas

according to the present invention has a high degree

I}

of Ireedom 1n plant design as well as high thermal

|

ﬁ
—

efficiency and high CO, removal capability. In

aadition, according to the present invention, the

consumption of Steam 62 extracted from a turbine

system can be reduced, and decrease 1in power

generation efficiency can be suppressed by heating CO-

absorbent with sensible heat recovered from exhaust
gas 1n Gas Cooler 4 through heat medium in Heater 384

or 38b provided in a CO, absorbent line at an inlet or

outlet of Desorption Column 40 and increasing

calorific value to be supplied to Desorption Column

40 .

BRIEEF DESCRIPTION OF TH.

L]

DRAWINGS

F1g. 1 shows a combustion exhaust gas treatment system

-

oI Embodiment 1 according to the present 1lnvention.

Fig. 2 shows a combustion exhaust 'gas treatment system

f—
p——

O Embodiment 2 according to the present 1nvention.

Fig. 3 shows a combustion exhaust gas treatment system

O Embodiment 3 according to the present 1nvention.

F1g. 4 shows a combustion exhaust gas tTreatment system

that the present inventors examined first.

L+

INVENTION
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Referring to the drawings, the embodiments

according to the present invention will be described

pbelow. It should be understood that the present
lnvention 1is not limited to the embodiments described

below, and that modification, addition or omission can

pe made without departing from the object or the

spirit of the present invention.

[ Embodiment 1]

Fig. 1 shows a combustion exhaust gas treatment

system of Embodiment 1 according to the present

invention. This combustion exhaust gas treatment

gr—
p——-

system 1s, for example, a part of a power generation

pilant. This combustion exhaust gas treatment system

comprises Boiller (Combustion Apparatus) 1, Denitration

Device 2, Air Heater 3, Gas Cooler (Heat Exchanger

(A) ) 4, Flectrostatic Precipitator 5, Wet

Desulfurization Device o, Pre-scrubber 10, CO»

<

Apsorption Column 20, Desorption Column 40, Reboiler

00, Flash Tank 91 and the like.

Combustion exhaust gas of fossil fuels such as

coal and the like discharged from Boiler 1 is passed
through Denitration Device 2 to remove nitrogen

oxides, and then heat exchanged with air in Air Heater

3 to cool down to, for example, 130 to 220 °C. The

alr heated in Air Heater 3 1is supplled to Boiler 1.
The exhaust gas passed through Air Heater 3 is cooled
1n Gas Cooler 4, for example, down to about 85 to 100

"C. Heat contained in the exhaust gas 1s recovered

1nto heat medium in this cooling. Sulfur oxide (SO3 )

1n the exhaust gas is absorbed into smoke and dust.

Electrostatic precipitator 5 removes smoke and dust 1n

the exhaust gas along with SO5 . Then, 1t 1is
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gr—
—

pressurized with an induced draft fan, and sulfur

oxide (SO;) 1s removed in Wet Desulfurization Device

6. About 10 ppm of SO- usually remains in outlet gas

from Wet Desulfurization Device 6. This residual SO»

may deteriorate CO; absorbent in CO, Absorption Column

20. In order to prevent this, Pre-scrubber 10 is

preferably provided before Absorption Column 20 to

minimize residual SO, as much as possible (for

example, 10 ppm or less).

CO; Absorption Column 20 comprises Packed Bed
21, Absorbent Spray Section 22, Water Washing Section
24, Washing Water Spray Section 25, Demister 20,

Washing Water Reservoir 27, Condenser 28, Washing

Water Pump 29 and the like. In Packed Bed 21, CO-

contained 1in the exhaust gas 1is subjected to gas-

llguid contacts with CO, absorbent supplied from the
CO; absorbent spray section located at the upper part
of the CO, Absorption Column 20, and absorbed into the
CO, absorbent. Heat 1is generated at ‘the time of CO»

P

absorption. The temperature of ‘the CO, removed gas

(de-C0O, gas) 1s increased by this heat. In Water
Washing Section 24, the CO, removed gas 1s cooled and

mlst coming along with the CO, removed gas 1s removed.

Further, washing water cooled by Condenser 28 1is

recirculated for use through Washing Water Pump 29.
Demister 26 provided above Water Washing Section 24
removes mist which 1is not able to be removed in the

water washing section, and the treated gas (de-CO,

gas) 37 1s discharged. Absorbent comprising an amine

compound as a main component is preferably used.

The CO, absorbed absorbent is withdrawn from the

liquid reservoir at the lower part of Absorption
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Column 20 by Absorption Column Withdrawal Pump 33, and

heated to, for example, 95 to 105 °C in Heat Exchanger

34 . In . the embodiment according to the present

invention shown in Fig. 1, Heater (Heat Exchanger (B))

38a 1s provided in CO; Absorbent Supply Line 35

-

leading to Desorption Column 40. The heat source of

Heater 38a 1s heat medium which has recovered heat in

Gas Cooler 4. With Heater 38a, the absorbent flowlng

into the desorption column can be heated to &

predetermined temperature (for example, 95 to 105 °C).

P

By thls, the consumption of Steam 62 extracted from a

turbine system can be reduced, and decrease in power

generation efficiency can be suppressed.

In Desorption Column 40, CO, enriched absorbent

which 1s sprayed from Spray Section 42 is supplied to

Packed Bed 41. Meanwhile, in Reboiler 60 provided at

the Dbottom of Desorption Column 40, absorbent is

In Packed Bed 41, as the CO0O, enriched absorbent 1S

subjected to gas-liquid contacts with absorbent vapor

ascending from the bottom, CO, is released from the

apsorbent. Mist of absorbent goes together 1into the
released CO, gas, and the mist is femoved 1n Water
Washing Section 43. Demister 45 .provided above Water
Washing Section 43 removes mist which is not able +o

be removed in the water washing section. CO, Gas 4606

1s discharged from the top of Desorption Column 40.

This CO, gas 1s cooled down to about 40 °C in
Condenser_ 47 and separated into gas and condensed

water in CO, Separator 48. The CO. gas 1s 1introduced

1nto a CO, liquefying apparatus (not shown) while the

condensed water is returned to the washing water spray
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section by Drain Pump 50.

Meanwhile, the CO, released CO, absorbent is
pooled 1n Desorption Column Liquid Reservoir 51.
Subsequently, 1t is passed to Reboiler &0 through
Reboller Liquid Supply Line 52. A heat exchanger tube
and the like 1is provided inside Reboiler 60 and COs
absorbent. 1s indirectly heated by Steam 62 supplied
via the steam supply line such that absorbent vapor 1s
generated 1nside  Reboiler 00 and supplied to

Desorption Column 40 via Vapor Supply Line 65. Steam

62 used in Reboiler 60 is returned to drain water i1n

Che heat exchanger tube to be collected.

In  Embodiment 1, Che  vapor recompression
apparatus comprising Compressor 2, Line 97 and the

like, and Flash Tank 91 are provided. CO, absorbent

pooled 1n the liquid reservoir at the bottom of

Desorption Column 40 is supplied to Flash Tank 91. I+t

1s decompressed through Pressure Regulating Valve 67

by taking advantage of a pressurized condition of
about 0.1 MPa (g) in Desorption Column 40, and
vaporized under reduced pressure in the Flash Tank 91
Lo generate saturated vapor. Compressor 92 serves +to
recompress the vapor vaporized under reduced pressure
in Flash Tank 91 and to Cransport the wvapor to
Desorption Column 40. The liquid phase in Flash Tank
21 1s pressurized with Pump 93 via Flash Tank Outlet

Line 96 and cooled by Heat Exchanger 34 and Condenser

31 before supplied to CO- Absorption Column 20.

In Embodiment 1, by flash vaporlizing absorbent

in Flash Tank 91 and heating absorbent in Heater (Heat

Exchanger (B)) 38a, the consumption of Steam 62

supplied to Reboiler 60 can be recduced, and decrease



(0021 ]

[0022]

CA 02824740 2013-07-12

13

1n power generation ef

 Embodiment 2]

ficiency can

F'ig.

Embodiment 2

system of

invention.

In the

(C) )
Flash Tank 91.

system shown

exchanger

medium which has
Regenerated CO,

temperature (for example, 130 °C

absorbent

heated by heat exchange in Heat

according

in Fig.

The heat source of Heater 38b

recovered heat

be suppressed.

2 shows a combustion exhaust gas treatment

to the present

(Heat

2, Heater

38b 1s provided at Outlet Line 96 of

1S heat

in Gas Cooler 4.

absorbent is heated in Heater 38b to a

or higher) at which

flowing 1into the desorption column can be

Exchanger 34. Then

the absorbent flowing into the desorption column can

pe easily brought to a predetermined temperature (for
exXample, 95 to 105 °"C) in Heat Exchanger 34. As a
result, the consumption of Steam 62 extracted from 2

turbine system can be reduced, and decrease 1in pOwWer

—
P

generation efficiency can be suppressed.

| Embodiment 3]

Fig. 3 shows a combustion exhaust gas treatment
system of Embodiment 3 according to the present
invention.

In -the system shown in Fig. 3, Gas Reheater
(Heat Exchanger (D)) 8 is provided at CO, Absorption
Column 20. Heater (Heat Exchanger (B)) 38a is also

provided as in the system shown in Fig. 1. The heat

source of

Heater 38a and Gas Rehes

cer 8 1s heat medium

which has recovered heat 1in Gas Cooler 4. CO,
absorbed absorbent is heated to a predetermined
temperature (for example, 95 to 105 °C) by Heater 38a.

By thils, the consumption of Steam 62 extracted

from a
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turbine system can be reduced, and decrease in power

generation efficiency can be suppressed. Further,

sensible heat recovered 1in Gas Cooler 4 can be used

p—

ror reheating CO; Removed Gas 37 through heat medium

py Gas Reheater 8 provided at the top of Absorption
Column Z20.

EXPLANATION OF SYMBOLS

1 0023] 1: Boiler; 2: Denitration Device: 3: Air Heater;

4: Gas Cooler (Heat Exchanger (RA));

Dry Electrostatic Precipitator;

Wet Desulfurization Device:

Desulfurization Outlet Exhaust Gas;

Gas Reheater (Heat Exchanger (D)) ;

= & ~J O U

O: Pre-s&rubber; 11: Absorbent;

12: Liguid Reservoir; 14: Circulating Pump;

15: Condenser; 16: Spray Section; 17: Cooling Water;
18: Pre-scrubber Outlet Gas; 20: Absorption Column;:
21: Packed Bed; 22: Absorbent Spray Section;

23: De-CO, Gas; 24: Water Washing Section;

25: Washing Water Spray Section; 26: Demister:

27: Absorption Column Washing Water Reservoir:

28: Condenser; 29: Washing Water Pump;

30: Cooling Water; 31: Condenser; 32: Boiler Water;

33: Absorption Column Withdrawal Pump;

34: Heat Exchanger (E);
35: Desorption Column Liquid Supply Line;
360: Washing Water Withdrawal Line: 37: Treated Gas;

38a: Amine Heater (Heat Exchanger (B));

38b: Amine Heater (Heat Exchanger (C));
40: Desorption Column; 41: Packed Bed:

42: Spray Section; 43: Water Washing Section;



44 .
46:
49:
ol:
02
ol:
63:
04 :
65:
66 :
o7 :
91:
96:
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Washing Water Spray Section; 45: Demister;
CO, Gas; 4'/: Condenser; 48: CO, Separator;
Drain Line; 00: Drain Pump;

Desorption Column Liguid Reservoir;

Reboiller Liquid Supply Line; 60: Reboiler;

Steam.Supply Line; 62: Steam;

Reboililer Liguilid Reservoir;

Reboiler Liguid Withdrawal Line;

Vapor Supply Line;

Desorption Column Liguid Withdrawal Line;

Pressure Regulating Valve; 68: Pressure Gage;

t'lash Tank; 92: Compressor; 93: Pump;

CO, Absorbent Supply Line; 97: Vapor Line;
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CLAIMS

A combustion exhaust gas treatment system comprising:

a compustion apparatus,

& heat exchanger (A) for recovering heat contained in

gas discharged from the combustion apparatus into heat

medium,

an apsorption column for obtaining CO, removed gas by
contacting the exhaust gas with absorbent to absorb

CO, 1n the exhaust gas into the absorbent,

a desorption column for regenerating the absorbent by

~rom the CO, absorbed absorbent,

—1

releasing CO,

a reboller for vaporizing the absorbent to supply heat

Co the desorption column,

a flash tank for flash vaporizing the regenerated

absorbent and

a heat exchanger (E) for Cransferring heat from the
regenerated absorbent to the CO, absorbed absorbent:

the CO; absorbed absorbent being able to Dbe supplied

trom the absorption column to the desorption column

via the heat exchanger (E), and the regenerated

absorbent' pbeing able to be supplied from the

desorption column to the absorption column via the

flash tank and the heat exchanger (E) in this order,

wherein the system further comprises a heat exchanger

(B) provided between the heat exchanger (E) and the

desorptibn column to apply the heat recovered by the

heat medium to the CO, absorbed absorbent and/or

a heat exchanger (C) provided between the flash tank

and the heat exchanger (E) to apply the heat recovered

by the heat medium to the desorbed absorbent.
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The combustion exhaust gas treatment system according

to claim 1, further comprising a heat exchanger (D)

ror applylng the heat recovered by the heat medium to

the CO, removed gas.

The combustion exhaust gas treatment system according

to c¢claixm 1 or 2, further comprising a vapor

recompression apparatus for compressing vapor

withdrawn from an upper part of the flash tank to be

fed to the desorption column.

The combustion exhaust gas treatment system according

to any one of clailms 1 to 3, further comprising a wet

flue gas desulfurization device provided between the

heat exchanger (A) and the apbsorption column to remove

sulfur oxides in the exhaust gas.

The combustion exhaust gas treatment system according

to any one of claims 1 to 4, further comprising a
denitration device provided between the combustion

apparatus and the heat exchanger (A) to remove

nitrogen oxides in the exhaust gas.

The combustion exhaust gas treatment system according

to any one of claims 1 to 5, wherein the absorbent

comprises an amine compound as a main component.

A method of treating combustion exhaust gas, the

ﬁ

method comprising the steps of: recovering heat

contained 1in the combustion exhaust gas 1nto heat

medium 1in the heat exchanger (A),



R CA 02824740 2013-07-12

18

obtaining CO, removed gas by contacting the combustion
exhaust gas with absorbent to absorb CO, 1in the

compbustion exhaust gas into the absorbent,

releasing. CO, from the CO, absorbed absorbent to

regenerate the apsorbent,

flash vaporizing the regenerated absorbent,

performing heat exchange between the flash vaporized

absorbent and the CO. absorbed absorbent in the heat

exchanger (E),

P
P

wherein the method further comprises the steps of:

performing heat exchange in the heat exchanger (E) and

then applying the heat recovered by the heat medium to

the CO, absorbed absorbent in the heat exchanger (B);
and/or applying the heat recovered by the heat medium

Lo the flash vaporized absorbent in the heat exchanger

(C) before performing heat exchange in the heat

L1

exchanger (.

The method of treating combustion exhaust gas

according to claim 7, further comprising the step of

applying the heat recovered by the heat medium to the

CO; removed gas 1n the heat exchanger (D).
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