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Integration Concepts

Tail-end
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 IHCaL facility located downstream of lime kiln

 Suitable for retrofitting

 Heat utilization: steam cycle

Integration Concepts

Tail-end
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Integration Concepts

Fully Integrated

 Completely new facility: high integration

 Lime calcined by indirectly heating

 Mass integration

 Heat utilization: steam cycle
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 Aspen Plus software

 Base case → heat and mass balances

 Sensitivity analysis → operation parameters



Methodology

Process Modelling
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Methodology

Main Process Parameters

 Specific make-up ratio (Λ):

 Specific circulation rate (Φ):

 Conversion factors (fcarb; fcalc)
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Sources:

Haaf M. Utilization of Waste-derived Fuels in Calcium Looping Process. TU Darmstadt; 2020.

Junk M., et. Al. Technical and Economical Assessment of the Indirectly Heated Carbonate Looping Process. Journal of Energy Resources Technology; 2016.
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 CO2 capture efficiency:

 Product ratio: 

 Heat ratio: 

Methodology

Key Performance Indicators (KPIs)
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Results of the Base Case

 Increase in direct fuel consumption

 High product ratio for retrofit solution

→ Mass integration is very important

 Product ratio constant for full integration

 Reduction of direct CO2 emissions

 Heat recovery power generation

Power Output
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Sensitivity Analysis

Variation of Temperatures

 Key integration points:

 Solid/solid heat exchanger (Tsorb,calc,in)

 Air preheater (Tpreheat)

 Less heat penalty for full integration

 ≈100% reduction
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Base case
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Sensitivity Analysis

Other Results

 Retrofit

 High influence of make-up (Λ) in the production (PR)

 Strong increase of the production (high values of PR) 
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 Retrofit

 High influence of make-up (Λ) in the production (PR)

 Strong increase of the production (high values of PR) 

 Full integration

 Specific make-up ratio is an output for the full integration → good sorbent activity

 Majority of CO2 produced in the calciner → less inventory requirement

Sensitivity Analysis

Other Results
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 Key integration points

 Preheating of the combustion air

 Efficient solid/solid heat exchanger (under development)

 Potential for net negative CO2 emissions

 Utilization of RDF with high biogenic content

 CO2 avoidance through power generation

 The results will serve as basis for further research

 Upcoming test campaigns - 300 kWth pilot plant -

 Economic, environmental and risk analysis

Summary & Outlook
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Thank you for your attention!

Martin Greco-Coppi

martin.greco@est.tu-darmstadt.de


