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From power to cement plants
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Holistic process development

Rate-based model development
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Rate-based model

Aspen Plus RadFrac distillation model (RateSep)

e . _ 1 RT Hco
Simplifying: Nco, = AeftKe,co,(Pco,c — Peo, L), with——— = + ——=
KGco,  kgcop,  Ekico,

Phase equilibria Thomsen model v' Predicts SLE in addition to VLE
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Holistic process development
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Rate-based model
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Reaction kinetics — Model fitting o
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Rate-based model development
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Process synthesis — Towards the CAP for cement application
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Process synthesis — Towards the CAP for cement application
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Process synthesis — Towards the CAP for cement application
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Process synthesis — Towards t
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Process synthesis — Towards the CAP for cement application
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Heuristic process optimization SPECCA
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Process optimization — Results
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Overall energy performance
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The CAP vs Amine-based capture processes for cement
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Conclusions

1)

2)

3)

4)

The CAP shows a very promising performance with respect to amine-based capture processes
for cement application

=  Approx. 50% energy savings vs. MEA capture process

= Similar height of the CO, absorber and number of unit operations

= Vast experience, ready for large-scale demonstration for the cement plant application

The performance of the CAP applied to cement plants improves with respect to the power plant
application

= The high CO, concentrations can be exploited to minimize the energy consumption of the process with minor adaptations

= The removal of residual NH; from the treated flue gas is favored by the high CO, concentration

= The SO, removal can be integrated with the CAP by applying a diluted aqueous NH; solution

Improvements have been quantified and new process operating conditions have been obtained
using a model-based optimization

= Model developed on the grounds of 150 successful pilot plant tests performed at typical cement plant conditions: CO, absorber, de-SO,
unit and NH; absorber

New and advanced CAP configurations have been implemented
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