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BACKGROUND



BACKGROUND - IRON PRODUCTION

* Iron ore finds extensive use in different industries, e.g., construction, vehicle and weapons

industries.
 South Africa is a notable player in the global iron ore supply chain.
* Major high-grade (>63%) contributing mines Include, Khumani, Sishen, Kolomela and Beeshoek.

 The country’s high-grade reserves have been estimated to have almost 700 million tonnes as of
June 2023.

» That translates to less two decades on mining, given the current production rate.

« Alternative ore deposits: low-grade ores, fine-grained, ores with complex mineralogy and ore

textures.
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BACKGROUND

* [ron ore is globally classified as high grade when (+ 65% Fe),

* Medium grade (+ 62-65% Fe), and|low grade (- 62% Fe).

 Typically, the integrated steel plants use medium/high grade iron ore.
» The sponge iron plants require only high-grade iron ore.

* The ore is crushed and sized to, e.g., 6.3-31.5 mm fraction if it is used as lumpy ore in blast

furnaces.
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STUDY AREA
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BACKGROUND - BLINKKLIP BRECCIA
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OBJECTIVES



OBJECTIVES

« Examine the extent to which coarse particle jigging can be used to beneficiate

the low-grade Blinkklip breccia.
« Understand the implications of textural variations on concentrate grade

 Assess whether the coarse particle jigging alone is sufficient to beneficiate the

Blinkklip breccia iron ore deposit.
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EXPERIMENTAL SETUP

* 11 sampled boreholes.

« Sampled at 5 and 10

meter intervals.
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EXPERIMENTAL SETUP

 Two gravity-based separation methods were selected: DMS tests and Jigging tests.

e Concentration criterion (CC)

e CC = p(heavies) - p(fluid)
p(lights) - p(fluid)

* In this case we had a maximum CC value of 3.2

 Targeting the +6.3 mm size range, preferred for blast furnace.

* In this presentation we will mainly discuss the Jigging tests.
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Construction by:
S. Milne et al.

Explored jigging
parameters from:
Umadevi et al., 2014
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RESULTS & DISCUSSION
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CLOSING REMARKS



CLOSING REMARKS

Examine the extent to which coarse particle jigging can be used to beneficiate
the Blinkklip breccia deposit.

* Results of empirical studies showed that jigging could be used to beneficiate the

low-grade iron ore deposit from Magkanyene Farm.

* Limitations?
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CLOSING REMARKS

Understand the implications of textural variations on concentrate grade

* Outcomes of the study revealed that textural variations do affect jigging outcomes.
* Mineral textures affect rock breakage patterns, Liberation.

* Therefore, textures inherently have an influence on the morphology of the particles

formed and the extent of segregation during jigging.

« However other factors do come into play such as the operating conditions etc..
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CLOSING REMARKS

Assess whether the coarse particle jigging alone is sufficient to beneficiate the
iron ore deposit.

» Recovery of lumpy particle size fractions (>6.3mm) with bulk density >4.0g/cm3
(corresponds to an Fe Grade of roughly 39.88%) was not possible for textures BK2,

BK3 and BK4 having low iron grades.
* The iron grade in the concentrate stream increased with decreasing particle sizes,
* Suggested that a single jigging cycle would be inadequate and,
 Further size reduction and beneficiation using other methods would be required.
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