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Inclusion in additives

Influencing Factors on Rate and Capacity

Temperature

Atmosphere

Alkali species
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Alkali concentrationSurface area
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Thermodynamic Equilibrium

Calculations are only as good as the 

Database!
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Experimental Setup

Gas Inlet

Gas Outlet

Evaporation Heating Zone

Upper Balance

Lower Balance

Sorption Heating Zone

Alkali Source

Convection Barrier

Sample

• Mass-controlled evaporation

• Stable concentrations starting from 10 ppm

• Up to 1500 °C

• Two component gas flows
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Results

Kaolin + 15 ppm KCl, 1400°C
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Results: Kaolin + KCl

Sorption Efficiency =
Mass increase additive

Mass decrease alkali source
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Results: Coal fly ash + KCl

Sorption Efficiency =
Mass increase additive

Mass decrease alkali source



12Chair of Energy Systems| EUBCE 2023| Mörtenkötter 

Outlook

Questions?

• Investigation of the different phases

• Variation of alkali sources

• Analysis of the capture rate

Funded by: Federal Ministry of Food and Agriculture based on a resolution of the German Bundestag

Funding code 2219NR023

Gefördert durch: Bundesministerium für Ernährung und Landwirtschaft aufgrund eines Beschlusses des 

Deutschen Bundestages



13Chair of Energy Systems| EUBCE 2023| Mörtenkötter 

Thermodynamic Equilibrium
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Results: Limitations

• Saturation

• Duration at low concentrations


