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ABSTRACT KEYWORDS
A study was carried out to determine the effect of water quality on flotation Water consumption;
performance. As water resources become scarcer and society’s demands Flotation;

to reduce freshwater extraction haveincreased, mine sites have been
increasing water reuse and accessing multiple water sources for mineral
processing to save freshwater, particularly infroth flotation. Implementation
of either strategy may lead to water quality variation that may impact
flotation efficiency. In this paper, areview of the existing studies on water
quality variation in flotation is given in three aspects: causes of water
quality variation, consequences of water quality variation and solutions
for problems caused by water quality variation. Based on the three aspects,
a framework was developed, with which these studies were categorized
and structured. Organizing literature in thisway makesit possibleto identify
gaps in current research and future research directions.
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Recycling water.

INTRODUCTION

In many areaswater is scarce and its control has
become an increasing requirement!¥. Thishasledto
the use of relatively impure primary water supplies
and high proportions of recycle from tailings dams,
thickener overflow, dewatering and filters products
inminerals processing’?. Itiswell known that there
are now minerals processing operations in which
zero water rel easeisrequired by environmental regu-
lationg™l. Primary water supplies from bore holes
containing high level sof salinity including calcium,

magnesium and iron saltsas potentia precipitatesare
being usedin severd areasin mineral s processing op-
erations. Treated sewage effluent water withrelatively
highlevelsof totd organic carbonisbeingused a some
sites for make — up water supply®™™. In many cases
recycling waterswithinflotation plantsisadvantageous
as, it lowersthe need to receive new watersinto the
system, it lowerstheamount of dischargeand it alows
retention of somereagents, | owering reagent consump-
tion®. Two important strategiesbeingimplemented to
improvewater efficiency areincreasngwater reuseand
ng dternativestofreshwater for minera process-
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TABLE 1 : Operating conditions applied in flotation experiments

- Elimination Efficiency
Retrieval OF OF Cutie Concentrate Cutiefeed Weight Kind of
Fe .
(%) Sulfur Seperation Concentrate wat er
(%) S(%) S FeO Fe S FeO Fe
97.68 71.67 57.23 021 26/7 67/54 0/70 26/45 67.01 576.24 Salty water
96.46 69.61 5567 027 26/8 670 070 26/45 67.01 57535 B\rlvacat':fh
97.69 57.02 53.21 032 26/7 67/7 070 26/45 6701 573.5 freshwater
TABLE 2 : Operating conditions applied in flotation experiments
; Elimination  Efficiency Grading
Retlr:| eval OF OF Cutie Concentr ate Cutie feed Weight Feed
(t;: ) Sulfur Seperation Concentrate  Floatation
(%) %) FeO Fe S FeO Fe (d g) pm
82.66 62.29 5132 0.29 2791 6896 0.71 2645 6701 550.32 Sdty water
73.03 62.01 5021 0.32 28.14 7010 0.71 2645 6701 565.9 B\rlsg(elrSh
98.17 63.45 5423 0.23 26.67 67/23 0.71 2645 67.01 580.1 fresh water
ing, particularly inflotation. Implementation of either  aredetermined.
strategy has been shown to increasethe tendency for To understand the observed water

water quality to change, which, inturn, may affect flo-
tation efficiency. Ingenerd, flotationismost effectively
undertaken with clean water. Asasecond preference,
metallurgists seekacons stent water quality sothat re-
agent regimesfor flotation can be developed and ap-
plied cons stently. Variationinwater quality isundesir-
able becauseit could complicate operating conditions
and compromiseflotation performance (TABLE 1 and
2).

EXPERIMENTAL

Flotation experiments were planned for threed,,
58 and 82 micron toinvestigate effect of water quality
on flotation performance. An amount of hematit of
.... g was conditioned with 140 ml of de-ionised
water (percent solid = 25 wt per cent). For each
experiment, hematit was depressed before any other
conditioning step: thepH wasfixed at 6.8 with NaOH
and the pulp was agitated in the flotation cell with-
out aeration during 30 minutes

RESULT AND DISCUSSION
Theexamination of water quality and itseffecton

batch flotation results should be consideredwhen
optimal conditions for colemanite flotation

qualityphdependency of flotation stability. Tab. 1
shows the effect of water quality on flotation per-
formancein d,,=58. The pH had a strong effect on
froth stability (Figure 1). Thefroth maximum height
at equilibrium increased from 400 to 750 mm, when
the pH decreased from 11 to 6, and the half-lifefrom
13to 18 s. A further decreasing of the pH to 4 caused
thedurry to overflow from the column, meaning that
thefroth height was more than 900 mm (whichisthe
limit of the instrument) (Figure 2). Therefore, the
froth stability ispH dependent.

C(‘f,,_ e - ’f (100 = r) <100
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Inafirst set of experiments, aminefromresidual
water wastheonly source of collector. Later, experi-
ments were performed withthe addition of amine
dosages of 20 g/t, 35 g/t, and 50 g/t. For thissequence
a composition water was prepared taking into ac-
count theproportion of tailings from each circuit.
Another series of experimentssimulated an opera-
tionwith theuse of only residual aminein therougher
flotation and amine solution addition in a
cleanerstage at dosages of 20 g/t, 35 g/t, and 50 g/t.
Theresultsof thetestswith water containing residual
aminewerecompared withthosefrom thestandard te<t,
performed withdistilled water and amine solution pre-
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paredinthelaboratory. Thecontrol parameter wassilica [7]  D.W.Fuerstenau; Semi-solublesalt flotation, In: King

content inthe concentrate (Figure 3).
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