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i Topics

= Flotation of mineral A relative to B
= Optimization problem statement

= Single cell

= Bank of cells

= Circuit

= Conclusions



Relative rate constant

‘_L Relative Flotation

Given two true floating minerals A and B in a fully mixed
isolated flotation cell
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Relative rate constant, S

‘_L Relative Flotation
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Relative rate constant S is a measure of how difficult is to
separate minerals A and B; S = 1 implies no separation.



Relative Flotation
Relative floatability
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Relative Flotation
Relative floatability
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Relative Flotation
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i The Optimization Problem




i The Optimization Problem

Maximize (?A —RB)ZSE

By searching R ,

Subiect to: — Performance
J R A R target constraint
1
R _ Process
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A
The optimization problem is equivalent to:

minimizing recovery of B for a target recovery of mineral A; and
maximizing grade



Single Cell
i SE vs. R,

Separation efficiency, SE
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Mass flows:
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Mass flows:
F=1 (1-R,)) (1-R)A-R,)
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Two cell case
RA target ~— /5%
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Two cell case
RA target ~— /5%
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i General case

A flat cell-by-cell recovery profile is optimal in the
sense of maximizing the separation efficiency of the
bank for a given target cumulative recovery; that
IS:

M. Maldonado, R. Araya, J. Finch. Minerals Engineering, 24: 939-943 (2011)




How many cells?
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Single cell vs. bank
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i Flotation Circuits
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i Flotation Circuits

Node mass balance
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i Flotation Circuits

Node mass balance
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i Analysis
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Approach:
e Each bank is 10 cells

e Set R.and vary R from 0 to 1
i.e. change CL
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Summary
* From cell to bank to circuit
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‘L Circulating load of mineral A

Circulating load of

Mineral A
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i Conclusions

Analysis introduces relative floatability which is less
restrictive than using rate constants.

Based on the optimization problem single cells can not be
optimized.

Banks can be optimized:
- optimal is each cell having equal recovery
* N should be at least 7

Bank separation efficiency is limited (when plug flow is
reached).



i Conclusions

Circuits remove this limitation through circulating loads.

Circulating load management is how the issue:
* Design
* Operation
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