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Problem Statement and Research Objectives

The build up of ions in recycled process water presents dual challenges that can
negatively affect the flotation performance.

But it also offers the opportunity to reduce frother consumption due to the
enhanced characteristics of high ionic strength conditions.

Current operations often overdose frothers without the knowledge of the

dual impact of increased frother dosage and ionic strength of process water

Understand the interplay between increasing ionic strength of water and frother d
on flotation performance

Demonstrate the feasibility of reducing frothers with increasing ionic strength of p
water while maintaining or improving flotation performance.




Experimental Methodology

The concentration of ions present in synthetic plant water (Adapted from Wiese et al. (2005) and Manono et al. (2018))
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Experimental Methodology

Frother( Dowfroth200)

« 30 g/t, 40 g/t, 50 g/t

Collector dosage(SIBX)

lonic Strength of Process Water

« 3 SPW, 5 SPW, 10 SPW



Experimental Methodology
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Key Results: Final Solids and water recoveries

Final solids and water recoveries
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Key Results: Copper Recovery and Grade
Cumulative copper grade vs cumulative copper recovery

3.00

2.50

Copper grade(%)
. g
o (=]
o o

-h
o
o

0.50

0.00
65.0

70.0

75.0

80.0 85.0
Copper Recovery(%)

90.0

95.0

100.0

*«0_3SPW_30
*0_3SPW_40
«0_3SPW_50
«0_5SPW_30
©0_5SPW_40
«0_5SPW_50
«0_10SPW_30
*0_10SPW_40
*0_10SPW_50

Aglobal leader in mineral and
‘metallurgical innovation



Key results: Final Copper Recovery and Grade

— Final coper recovery and grade
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Key Results: Frat-Nickel Recovery and Grade

— Nickel grade vs Nickel recovery at 0 CMC
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Key Results: Final Nickel Recovery and Grade

— Final Nickel recovery and Grade
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Conclusion
]

Froth Stability

Frother Reduction

Grade-Recovery
Trade-off

Optimal Conditions

NP A A

Froth stability is enhanced through increase in the ionic
strength of water leading to high solids and water
recoveries.

Reducing frother dosage with increases in the ionic
strength of water maintains the flotation performance for
copper recovery.

Cleaner stages need to be optimised as a result of
grade-recovery trade-off in the rougher stage.

The best operating conditions is 10 SPW at 30 g/ton of
frother where copper and nickel are not affected with
respect to recover and grade .
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Future Work

Perform tests on the cleaner stages to optimise for the
losses.

Perform gangue assays on the samples to understze
gangue behaviour and entrainment.

Perform pilot studies to simulate water recycles

This Photo by Unknown Author is liceg€ed under CC BY-SA-NC Eﬂgﬂ?@[{g


https://myselfselfhelp.blogspot.com/
https://creativecommons.org/licenses/by-nc-sa/3.0/

Acknowledgements
B

SAIMM

ccss8) ¥ THE SOUTHERN AFRICAN INSTITUTE
Rﬂ[”:,\\,] | I EK remocome . OF MINING AND METALLURGY

A global leader in mineral and
metallurgical innovation

Nl
RF

gaﬁona%
esearc
“ Foundation

CENTRE FOR MINERALS RESEARCH

Aglobal leader in mineral and
‘metallurgical innovation



200 Malibongwe Drive

Randburg Private Bag X3015
South Africa Randburg

. 2125
Tel: +27 11709 4111 South Africa

www.mintek.co.za

in Mintek f MintekSA X Mintek_RSA Mintek_RSA



