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Overview

Å   Introduction ïOxyfuel Combustion

Å   Overview to the Boiler and Burner Development

Å  Recycle of Flue Gas

Å  Emissions (NOx and SOx)

Å   Overview to the Oxygen Production

Å  2 column design ïñOxytonCycleò

Å  Double reboilerdesign

Å   Overview to the CO2 Processing Unit

Å  NOx and SOxreaction during compression

Å  Removal of Inerts

Å   Concluding Remarks
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Introduction

OXY-PULVERIZED COAL

COMBUSTION FOR POWER

GENERATION

3



3



Introduction
Oxyfuel Combustion for Coal Fired Power Plant with CO2 Capture
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Where Can You Extract the Recycled Flue Gas (RFG)
(For some practical application using low S coal)

5



ᾋ ̂RFG̃ ᴁ
( ᴂ )

5



Overview to Boiler and Burner Development

IMPACT OF RECYCLE FLUE GAS

TO THE BOILER OPERATION
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Factors affecting Recycle Ratio

Å Critical factors affecting the optimum

amount of recycled flue gas

Å Burner and boiler design (heat transfer and flame

stability ïoxygen distribution through burner)

Air ingress

Purity of oxygen from the ASU

Coal type

Level of moisture content in comburent

Comburent(oxidant) temperature
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Mass balance calculation should have a firm basis!!!

Primary control of the boiler is in the

oxygen content of the flue gas

(~3.5%vd)

Requirements of the coal mill should

define the quality of the primary RFG

Defining how the burners should operate is a

required stepé We need to establish criteria

that would result to good combustion. An

important element to your process control.

Criteria for heat transfer profile should

define the quality of secondary RFG

Molar ratio of the oxidant

O2 concentration in the secondary

comburent

Data from ANL studies (1989)

http://www.ieagreen.org.uk 8 8
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~48%

Optimum Recycle Ratio

~29%

~31%

32% - 36%

http://www.ieagreen.org.uk 9 9
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Impact of the moisture content

of the Recycled Flue Gas
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Dried RFG (H2O ~ 18.6%v)
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Data from ANL studies (1987)

http://www.ieagreen.org.uk 10 10



ᾋ ѐ ‍

85.0

80.0

75.0

70.0

65.0

60.0

 
C

O
2

55.0
Wet RFG (H2O ~ 33.4%v)

Dried RFG (H2O ~ 18.6%v)

50.0

26.5 28.0 29.5 31.0 32.5 34.0 35.5 37.0 38.5 40.0 41.5

╠ ᴇѐO2 [%v -dry]

Data from ANL studies (1987)

http://www.ieagreen.org.uk 10 10

[%
v
-w

e
t]



Flame Description ïImpact of Recycle Ratio
(Courtesy of IFRF)

Figure 3(a): normal air-fired operation

Figure 3(c): O2-RFG flame with recycle ratio = 0.76

Figure 3(b): O2-RFG flame with recycle ratio = 0.58

Figure 3(d): O2-RFG flame with recycle ratio = 0.52
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(Courtesy of IFRF)

3̂a)  

3(c): =0.76 O2-RFG 

3̂b̃: = 0.58 O2-RFG 

3(d): = 0.52 O2-RFG

11



Coal Flame Photos:

Air Fired vs Oxy-Fired

(Courtesy of IHI)

Air modêO2̔21%̃

Oxy modê O2̔21%̃ Oxy modê O2̔30%̃
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Coal Flame Photos:

Impact of Recycled Flue Gas

(Courtesy of IFRF)

Recycle Ratio = 0.58

(~ 0.61 include the CO2 to transport coal)

Recycle Ratio = 0.76
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