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PART 1: FineFuture

Innovative Technologies and Concepts for 

Fine Particle Flotation: Unlocking Future Fine-Grained 

Mineral and Critical Raw Materials Resources for the EU

This project has received funding from the European 

Union’s Horizon 2020 research and innovation 

programme under grant agreement No. 821265.

WELCOME – WE WILL START SOON…

Innovative technologies and concepts for fine particle flotation: 

unlocking future fine-grained deposits and Critical Raw Materials resources for the EU



FineFuture: Resource technologies for base metals and CRMs 
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 Large amounts of base metals and CRMs are required to decarbonize industry and society 

 Secure supply at manageable costs and acceptable CO2 footprint is a challenge
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Mineral processing of base metals and and CRMs: The challenges

 Exhaustion of natural ore deposits:

Cobalt: 0.5-2 kg Co/ t ore;  PGMs: some g/t  

 Complex composition of the ores:

e.g.cobalt forms tiny structures (width: some µm, 10-50 µm 

long)

 more and more valuables are finely disseminated

 all mineral processing technologies have big problems with fine

particles

 In addition:

 High losses of valuables of up to 30%

 Large tailing ponds 

 huge environmental and safety problems
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Focus of FineFuture
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Innovative flotation technology based on fundamental understanding



Knowledge-driven  to industrial scale
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From mineral surfaces

via particle-bubble 

attachment in turbulent flows 

To Froth

From lab scale

via pilot scale

to industrial 

scale
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From lab scale  via pilot scale  to industrial scale
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I. Large scale injection of microbubbles
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IF type 48m3 flotation cell

Last cascade of scavenger

flotation (3 flotation cells)

Industrial Scale Flotation – Case studies (Copper ore/Tailings)
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Microbubble-Generator  

MBGen 15.000

II. Optimized pneumatic flotation reactor

 Pilot (semi-industrial) 

plant 30 m3/h at KGHM 

copper concentrator
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 There is no single reagents formulation that can be applicable and efficient for the recovery 

of all minerals.

 Limited capability of existing advanced optical diagnostics to study experimentally bubble-

particle collisions under turbulent conditions.

 Partly efficient CFD (Computational Fluid Dynamics) multiphase simulations incorporating 

the innovative complex flotation kinetics developed in FineFuture.

 Bubbles generation is a reactor dependent process

 FineFuture lab scale pneumatic cell showed promising results for ultrafine particles …..

More work on finetuning and refining of theoretical 

and engineering features based on large scale tests.

FineFuture…lots of Lessons Learned, e.g.

We are very grateful to the European Union’s Horizon 2020 research and 

innovation programme for funding our works under grant agreement No. 821265.
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The Future is Circular.

Hans Carl von Carlowitz 

(1645-1714)

This work was performed as part of the project 

‘Use and management of finest particulate 

anthropogenic material flows in a sustainable circular 

economy’ (FINEST), which is funded by the Initiative 

and Networking Fund of the Helmholtz Association 

(grant agreement number KA2-HSC-10). 


