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Thermodynamic investigations 
of coal ashes

GTT – Workshop Herzogenrath, 11 – 13/07/2012
Prof. Dr. K. Hack; T. Schreck
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Mining, power generation, upgrading

Lignite in the Rhineland
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Lignite
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Rhenish Lignite Mining Area.
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Performance Figures of RWE Power AG
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Lignite-fired Power Station with
Optimized Plant Technology (BoA)
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The RWE fence to jump
CHIO Aachen has it:

We have it too !!!
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Temperature-dependent concentration of melt phase.

Thermochemical calculations
using FactSage
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Thermochemical qualification of coal ash

The agglomeration of two contacting ash particles, or the 
adhesion of ash particles on a surface has little to do with the overall 
chemical composition. Rather, the chemical composition, the 
presence, amount and the viscosity of the liquid phases for the initial 
adhesion and the subsequent sintering is responsible.

Lockwood, Costen „ Mineral Ash Transformation“

»

«
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Thermochemical qualification of coal ash
Evaluation criteria

> Characteristics of the ash melting behavior (DT, ST, HST, FT)

> Amount of liquid phase (partial melt) and solid phase

> Composition of the liquid phase

> Viscosity of the melt or partial melt (liquid phase)

> Surface tension

> Particle viscosity

> Kinetic Particle Energy
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Thermochemical calculations. Upgrade Brown Coal.
Influence of solid-phase mixing
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Thermochemical calculations. Upgrade Brown Coal.
Influence of the gas phase
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Thermochemical calculations. 
Correction of the XRF results of coal samples
.

 Correction of mineral elements required (total >> 100 %)

> 100-(Na2O+K2O+CaO+MgO+Al2O3+SiO2+Fe2O3+TiO2) = % SO3 in the ash

> % SO3 (total) - % SO3 (ash) = % SO3 (organic) --> % S (raw Coal)

> Air, i.e. O2 quantity calculated for the current carbon content (λ = 1)
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Thermochemical calculations. 
Mean values 2011.

Stream 1
Coal

Stream 2
Ash

Stream 3
Air



RWE POWER, PCR-MM, T. Schreck   17.07.2012 SEITE 15

Thermochemical calculations. 
GRZ – Lignite: Liquid phase vs. Temperature
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Thermochemical calculations. 
HAM – Lignite: Liquid phases vs. Temperature
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Thermochemical calculations.
Formation Target Phase – SlagA – 40 %.

Temperature where 40% liquid phase occur
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Thermochemical calculations.
Composition of the slag at SlagA=40%.

Composition of the slag at the temperature where 40% of liquid phase are reached

Viscosity
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Thermochemical calculations with FactSage
Options from the calculations

> Calculations on the basis of elemental analysis possible (deposits file)

> Considering the temperature dependence
e.g. liquid phase vs. temperature

> Consideration of the flue gas composition (Oxidizing – Reducing)

> Automated calculations (Excel / ChemSheet)

> Implementation into fuel dispatch possible (day-to-day routine)

> Coupling with process data possible (Boiler data)
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Thermochemical calculations
Outlook – Options for user interfaces
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Thank you very much for
your attention


