TOWARDS THE OPTIMISATION OF FROTH FLOTATION
The transition to green energy will need bubbles!
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The transition to 100% green energy is creating a
massive demand for a range of minerals

Copper is key for the green energy transition
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The World Bank projected an
increase in the production of
minerals and metals by nearly
500% by 2050 to meet the
growing demand for clean
energy technologies.

What is froth flotation?
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In the last 5,000 years,
about 550 MT of copper
have been produced. The
world will need about the
same amount of copper
in the next 25 years to
meet global demand.
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Froth flotation: Recovering minerals through bubbles

Froth flotation is the largest mineral separation process

Froth phase

Air is added to the tank to generate bubbles.

Rich in valuable
mineral particles

Chemicals are added to make valuable mineral particles
hydrophobic, so they repel water
Valuable mineral particles (hydrophobic) attach to the bubbles.
Bubble-particles aggregates rise to the top of the tank, forming a
froth phase.

The waste rock
leaves from the
bottom as tailings

The concentrate is
collected from the
top of the tank

Project overview

Pulp phase
Schematic of a froth flotation tank

There is an urgent need to optimise current processes to extract the necessary minerals and metals in a more sustainable and efficient way
Step 1: Dynamic modelling
Large-scale process
Flotation tanks can
be as big as 600 m3
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How?
Even small improvements in its
Optimisation by implementing
efficiency would translate into advanced controllers in current
important increments in production
mining companies.
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Why modelling is important? Poor model

poor predictions

Development of a simplified, dynamic model of
the process to predict the behaviour of important
variables and choose the best control action

Step 2: Control implementation
Implement the dynamic model into
model predictive control strategies

poor performance

What has been done so far? The froth phase has been neglected in models for control purposes.
Why is it important to model the froth phase for control? Detailed predictions to maximise the valuable metal recovered.
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Methodology and Results
Step 1: Dynamic modelling
1.1 Model development

1.2 Experiments

1.3 Model validation
Pulp height

Air recovery

Froth velocity

Froth bubble size

STEP 2: Control implementation
A bank of 3 flotation tanks for control implementation at
Universidad Técnica Federico Santa María, Santiago, Chile.
The control strategy is being implemented and monitored
remotely from the United Kingdom.

Conclusions
Model validation confirmed
a high predictive
capability of critical
flotation variables.

The results of the control implementation
are encouraging and showcase the
potential of this model to be applied to
industrial flotation systems.
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This optimisation is a step towards better resources
utilisation, contributing to satisfying the demand for
critical metals for the green energy transition.
Acknowledgements

Want to know more?
Access to our publications: an extensive
literature review, and the model
development, calibration and validation

Advanced Mineral Processing Research Group:
@AMPRG_IMPERIAL

