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Calcium Looping — Post Combustion CCS Ifk
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= retrofitting to existing facilities
= low CO, separation cost
= |ow efficiency penalty




Calcium Looping — Post Combustion CCS

General conditions
= Looping Ratio: 2-10
= Make-up Ratio: <0,1-0,4
= Temperature
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Calcium Looping — Pilot Plant (200 kW,,) Ifk

Operation Conditions
* Flue Gas Load: 170 - 230 kW4,

= Sorbent Looping Ratio: 3 - 13 mol¢,o/molq,

= Total Solid Inventory: 70 - 120 kg CaO/CaCOs,
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Operational Results — Carbonator Ifk

= Over 90% capture efficiency achieved over a wide range of operating conditions
1000

ATV IR Bl A P st caeataen Thdh an L anan et aitinsssst e - S atenanti s Anfnestalinei V'™
g 800: TRegenerator
r— .
o 700 -
o i
= 500 T TCarbonator
100
S % WMWWWW
g 1 Ecoz
B 80 -
© i
(&)
ON 70 -
O i
60
- 20
i 1 VYcozin
E, 15 jmwm
g 10 -
o -
UN 5 -
o Yco2,0ut — o
© o Peder—— A - semt—— e s AP




Operational Results — Oxy-fuel Calcination [
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Operational Results — Oxy-fuel Calcination

= High inlet oxygen concentrations

(> 50 vol.-%,dry) possible

= |ower recirculation rates for oxy-
CaL calcination (additional CO,

from calcination)
= |ower humidity of CaL flue gas

= uniform isothermal conditions
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Calcium Looping — Pilot Plant (200 kW,,) Ifk
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* Flue Gas Load: 170 - 230 kW4, Flue Gas
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Cement Plant — Clinker Production and Properties

= clinker composition

ifk
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= CaO: 60-70%
Marl / -
clay "y l ; Additive - S0, 20-25%
Mill ———® Flue Gas - Fe,0,0-6%
Raw | A )
Meal = structural change at 1400 °C (rotary kiln)
Pre-
Fuel ..
heater * = flue gas composition
* * Fuel Preparation = high CO, concentration ~ 30 %
-
Pr_e- < I i
calciner <«—
L—» Rotary Kiln I Cooler |
—» Clinker

Air

10



Cement Plant — CaL Integration

= synergy effect between cement plant and CalL-process

General conditions

= Looping Ratio: 2 - 4
= Make-up Ratio: > 1
= Flue gas

= CO,:15-30%

Fuel

'

Fuel Preparation

Rotary Kiln

ty

Cooler

i | . Pre-
>

Clinker <

*

Air

Flue Gas
o
* CO, lean
Flue Gas
Pre-
heater %
Raw Meal 5
o
RN A 3
@)
. m
calciner L
PO— > :
Marl / Clay E
Additive

CaOo

CO,

ifk

rich Gas

¢—— Fuel
4 O,
4—— CaCO;

FB Calciner

11



Summary Ifk

= Calcium looping for power plant application demonstrated at pilot plant
scale

= CO, capture efficiency over 90 %

= CO, concentrations over 90 %

= Feasibility for cement plant application will be investigated at pilot plant
scale

= Effect of high CO, flue gas concentration
= Influence of make-up ratio, sorbent looping ratio

= Optimal operation conditions
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