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CEMCAP analytical work
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MEA absorption

Techno-economic evaluation

* Base case
* SPECCA: 7.1 MJ/kgco,
* Cost of clinker (COC): +72%
* Cost of CO, avoided (CAC): 80 €/to,

e Cost of steam critical
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Oxyfuel process

CO:rich gas

Techno-economic evaluation el 3 "

ASU and possibly ORC introduced at plant
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Chilled ammonia process

Techno-economic evaluation

Cost of clinker [€/t ]

* Base case

* SPECCA: 3.7 MJ/kgco,
* Cost of clinker (COC): +68%

* Cost of CO, avoided (CAC): 66 €/to,
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e Less steam and power demand than MEA
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Membrane-assisted CO, liquefaction

Techno-economic evaluation

Cost of clinker [€/t]

* Base case

 SPECCA: 3.2 MJ/Kgco,

* Cost of clinker (COC): +91%

* Cost of CO, avoided (CAC): 84 €/to,

* Power consumption and CAPEX

* Membrane performance critical
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Calcium looping — tail-end

Techno-economic evaluation

* Base case
* SPECCA: 4.1 MJ/kgco,
* Cost of clinker (COC): +68%
* Cost of CO, avoided (CAC): 52 €/t,,

e Coal consumption
* Power import/export

* Dependent on integration level (IL)
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Calcium looping — integrated entrained flow (EF)
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Retrofitability vs cost
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Sensitivity analysis

SPECCA and electricity mix Cost of clinker and carbon tax

10 160 —e— w/0 CCS

B Coal: sub-critical
140
BE = 4 —e— MEA
R M Base case (EU 2014) + 120
< &, — —e— Oxyfuel
26 Renewables 5 100 § c
3 < 80 / —e—CAP
g 4 < 60 MAL
Q % 40 —e— Cal tail-end
a 2 8
«a II 20 —e—CalL EF
0 0
MEA  Oxyfuel  CAP MAL  Cal-tail- Cal-EF 0 20 40 60 80 100
end integrated Carbon tax [€/t CO2]
CO, avoided and steam cost CO, avoided and electricity price
120 120
= —e— MEA —_
$ 100 8 100 —e— MEA
oS
E / —eo— Oxyfuel 5 —o— Oxyfuel
80 —— —
g _——  — | —w e S
2 S
g 60| &= ~ : MAL S 60 | e — T MAL
f?“ _ | _ . © p—— ]
8 40 —e— Cal tail-end 3 40 —e— Cal tail-end
(]
% 20 —e—Cal EF 5 20 —e—Cal EF
@ @
S 0 S o
10 15 20 25 30 35 40 25 35

Steam cost [€/MWh]

45 55 65 75 85

the European Union




11

Conclusions o
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* Methodology for cost evaluation developed P——

* Results sensitive to assumptions

* More integrated technologies more
promising from cost perspective

* End-of-pipe technologies easier from

retrofitability perspective Final reports:

. i D4.5 Retrofitability study for CO2 capture technologies
* Final evaluation must be taken for the in cement plants

specific cement plant D4.6 CEMCAP comparative techno-economic analysis of
CO, capture in cement plants

To be shared in:
https://zenodo.org/communities/cemcap/
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