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Lip Loading

Froth Travel Distance

Froth Carrying Rate

Design Parameters Influencing Froth Recovery
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Launder Design — Optimize froth recovery

¢ Maximum froth travel:
0.55-1.0 m

eHigh Efficiency Radial
Launders minimize froth
drop back in forced-air
cells

Conventional
Radial Launders
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High Efficiency Radial Launders
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Froth Mass Distribution Down the Row

Froth flowrate into the launder (TPH)
Cross-sectional area (m2)
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Froth Recovery

Distribution of Copperin Rougher
Tails (%)

Size Class (microns) -53

Figure 6: Comparison of size-by-size distribution of copper in rougher tails at LS and LC

Source: R. Coleman, H.E.Urtubia, D.]. Alexander “A Comparison of BHP-Billiton’s Minera Escondida Flotation Concentrators® CMP 2006
| |
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Example Circuit — Results of Flotation Simulation

1 Row of (6) 600m3 Cells Froth flowrate into launder _ (TPH)

Cross-sectional area (m2)

Individual Results
mm Indvidual Grade, % Distribution, %  Carry Rate
| min | tph |wepa%] o | Mo | cu | tph/m’
PGV 0 27500 10000 0320 00200 1000

Cell 1 Conc

4.4 63.8 2.32 8.12 0.442 58.8
EFRCT =~ 26862 9768 0135 00100 412

Cell 2 Conc

4.5 32.5 1.18 6.24 0.346 23.1
Cell 2 Tails -—————

Cell 3Conc 0.219

Cell 3 Tails -————_

Cell 4Conc 0.128

Cell 4Tails _____-

Cell 5Conc

Cell 5 Tails ______

Cell 6 Conc 1.33 0.078 1.0
Cell 6 Tails )E '
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Implementation of & Optional
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Crowding

1. Radial Crowders will
reduce the froth travel
distance to the nearest
launder

. Provide the ability to

control the froth phase to
increase recovery or
grade
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Design Considerations

Lt Tt

welding

No cutting

No permanent
modifications are needed
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Installation time of 8 hours
iInvolves less risk to
personnel
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Conclusions and Recommendations

CONCLUSIONS

Optimizing the Froth Phase is an often overlooked but critical
aspect of flotation circuit design

Use of correct type and quantity of launders is best for
optimizing lip loading down a flotation line.

Pull rates, surface areas, and lip lengths at different stages in
the circuit (i.e. rougher, scavenger, cleaner, etc...) should be
accounted for when considering tank design.

Adjustable Radial Froth Crowders are a low cost, low risk
solution to enhance froth phase recovery and overall plant
performance.

RECOMMENDATIONS

Lab testing and plant surveys should be used to evaluate pull
rates at different parts of the circuit

Operators should monitor froth conditions and pull rates of
each cell down the row. Where lower pull rates are sparse
froth is observed. Froth Crowders should be considered to
improve froth recovery on those cells (typically the last few
cells of a row)

As always, there are multiple factors that can also influence
froth behavior (ore type, feed grade, reagents, etc...) These
factors should always be taken into consideration when
considering changes to the float cell.
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TOWARDS ZERO EMISSIONS
IN MINING AND CEMENT

THE ZERO EMISSION CEMENT PLANT THE ZERO EMISSION MINING PROCESS

Commercially competitive with cement quality guaranteed Commercially competitive with a minimised environmental footprint
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Zero 100% fuel Zero_ ' Zero water Zero Zero energy
emissions substitution waste " W emissions waste
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