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Concept for the integration of the IHCaL process

Calcination:
𝐶𝑎𝐶𝑂3 → 𝐶𝑎𝑂 + 𝐶𝑂2

Carbonation:
𝐶𝑎𝑂 + 𝐶𝑂2 → 𝐶𝑎𝐶𝑂3
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Concept for the integration of the IHCaL process
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Remark: 

1. More fuel is needed in calciner.

2. Kiln fuel feed has to be decreased.

3. Recycled mass has to be cooled.

Indirect heated calciner 

100 % CO2

calcination shifts from 860 °C to 920 °C
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Concept for the integration of the IHCaL process
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Concept for the integration of the IHCaL process

co
m

b
u

st
o

r

cement kiln clinker cooler

C
al

ci
n

er

tertiary

silo

ca
rb

o
n

at
o

r

P
re

h
ea

te
r 

2

P
re

h
ea

te
r 

1

CO2

primary

primary

raw gas

125 000 kg/h

232 000 Nm³/h

200 000 kg/h

120 000 kg/h,  920 °C 143 000 kg/h,  920 °C

heat ex-
changer

120 000 kg/h,  
650 °C

54 000 Nm³/h

exhaust

more sorbent

more fuel

more heat 

demand
more CO2

exhaust



8

Concept for the integration of the IHCaL process
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Concept for the integration of the IHCaL process
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Challenges:

• Calcination in preheater 1

• CO2 release outside the calciner

• formation of belit in preheater 1

• recirculation of inactive phases

kiln combustor
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Concept for the integration of the IHCaL process

co
m

b
u

st
o

r

cement kiln clinker cooler

C
al

ci
n

er

tertiary

silo

ca
rb

o
n

at
o

r

P
re

h
ea

te
r 

2

P
re

h
ea

te
r 

1

CO2

primary

primary

raw gas

125 000 kg/h

232 000 Nm³/h

200 000 kg/h

120 000 kg/h,  920 °C 143 000 kg/h,  920 °C

heat ex-
changer

120 000 kg/h,  
650 °C

54 000 Nm³/h

44 000 Nm³/h,  854 °C

29 000 Nm³/h,  
1140 °C

exhaust

  
< 650 °C

54 000 Nm³/h, 
 1010 °C

44 000 Nm³/h, 
 1080 °C

1020 °C
evap. cooler 

< 750 °C

+ 12 000 kg/h

103 000 Nm³/h
363 °C

Solution: evaporation cooler

- efficiency loss

+ positive influence of water vapour 

on carbonation

solution: cooling the combustion gas

from 1020 °C to < 750 °C

technical limitations due to high 

temperature and erosive dust load

currently no appropriate heat exchangers 

and turbines available
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Concept for the integration of the IHCaL process

Because of erosive dust load a filter is 

needed between clinker cooler and the 

combustor. 

 tertiary air < 450 °C !

+ enough oxygen

+ no need of an additional oxygen input

- more air to heat up in the combustor

- need of a preheating zone in the lower 

part of combustor
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Concept for the integration of the IHCaL process
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Thank you for your attention!

www.act-anica.eu
Viktoria Erfurt, ANICA Workshop, October 2021

http://www.act-anica.eu/

