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MISSION: INSPIRING METALLURGY
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Phosphorus recovery

• Why?

Elemental phosphorus (P4) is 100% imported in Europe

It is a critical raw material

• Sewage sludge is a rich source of phosphorus

• Legislation changes are changing the market



This project has received funding from the European Union’s Horizon 2020 

research and innovation programme under grant agreement No 958267. © 2021-2025 FlashPhos Consortium Partners

Flashphos process
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FlashPhos consortium

• Coordinator: Uni Stuttgart

• Consortium: Covering process engineering 

and technology, building materials, 

commercialization, environmental impact

• InsPyro’s role:

• Thermodynamic modelling, mass and energy 

balances, virtual plant (digital twin)

• Lab scale experiments on thermal and reduction

behaviour of sewage sludge
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Purpose of thermodynamic investigation

- Operational temperature

- Atmosphere conditions

- Fluxing strategies

- Energy requirements

- Distribution of elements over different phases
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Tools
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Control panelHeating compartmentGas outlet Balance

Tools

DSC-TGA Tube Furnace
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Process Steps

Volatilisation Combustion Melting Reduction
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Melting behaviour of the ash
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Calculated melting behavior of ash
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Melting behaviour of the ash

Measured ash melting behaviour

Solid Liquid Solid Liquid

Energy need
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Reduction of ash

Calculated weight evolution
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Reduction of ash

Solid ash + C

slag + metal

Measured ash reduction behaviour
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Phase distribution upon reduction

Calculated P distribution over different phases
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Alloy Slag Gas
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Phase composition

+ Operational 
conditions
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Tube furnace: mg → gram scale
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Product composition comparison
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