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Why bother?



Thermochemical energy systems as reactors

• Volume – throughput range in 
tons per hour

• Temperatures enabling fast 
reaction kinetics

• Possible control of oxidation 
states for certain elements

• Emission and particulate matter
control measures

• Use the system to separate
elements
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Fly ash



Understanding elemental distribution

• C,H,N,O – usually converted

• Ash forming elements important

• Thermodynamic equilibrium
modelling for predictions

• Lacking complete prediction
tools

• Fundamental model for ash
transformation reactions
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Examples from phosphorus-projects

• Depletion of Cd in P-rich ash

• Bottom ash fraction separated

• Fuel design based on chemistry



On-going and future work
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• Determining heavy metal
speciation in P-rich ash fraction

• Affecting path of N from raw
material through energy system

• Coupling ash transformation 
reactions to organic emissions, 
e.g. dioxins

• Directing speciation of valuable
elements

• Plant growth experiments
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