


Application Overview MLA Copper Ores

Ore Characterization

The geometallurgical challenges presented by today’s new copper deposits through lower grades and complex textures,
make access to reliable quantitative mineralogical data essential for comprehensive ore characterization.

In-situ ore textures can be characterized using MLA analyses of coarse ore particles (< 800 pm).

This approach captures all mineral associations within micro-textures whilst importantly maintaining a statistically
representative analysis. Standard thin sections or polished slabs can also be analysed using MLA.

A comprehensive geometallurgical characterization of copper ores using the outputs from an MLA analysis offers an
opportunity to make a detailed assessment of an ore body’s potential. Along with information on the valuable minerals in
an ore body, important deleterious mineral data can be obtained simultaneously with an MLA analysis.

In copper deposits, the abundance, locking and deportment of arsenic bearing enargite and gangue containing fluorine,
such as sericite or clays, give valuable insights into potential processing challenges.

Flotation

The MLA delivers quantitative locking and association data for
Cu-sulfides and non-sulfide gangue, as well as the distribution
of Cu among floatable (sulfides) and non-floatable (oxides and
silicates) minerals. These data will help determine potential
dilution in floatation concentrate and copper losses to tailings,
and hence indicate strategies for their minimization.

For example, a high proportion of free chalcopyrite surface
area, and hence a high floatability, combined with significant
locked silicate mineral associations, may signal a concentrate
grade reduction.

The theoretical grade recovery curves produced by the MLA’s
DataView software for flotation feed provide benchmarks for
floatation efficiency. MLA liberation data can point the way to
identifying if unliberated particles are the cause of separation
inefficiency, or if poor flotation cell mechanics or reagent
performance is the cause.

Page 2



Application Overview MLA Copper Ores

Analysis Modes

The MLA analysis modes most appropriate for copper ores are
the XBSE, GXMAP and SPL modes. XBSE delivers fast, accurate
standard analysis. GXMAP delivers additional X-ray intensive

mapping capability to specific phases, such as the Cu-sulfides.

The Sparse Phase Liberations (SPL) analysis enables a more
focused, and hence faster analysis where only the particles
with Cu-Sulfides, for example, are to be analyzed. The SPL
technique is particularly useful for feed or tailings analysis
where concentrations are lower and a large number of particles
are to be measured.

The quantitative distribution of Cu throughout all Cu-bearing
minerals delivered by the MLA analysis can help formulate
plant strategies to maximize Cu recovery at optimum grade.
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Leaching of Low Grade Cu-Sulfide and Oxide Ores

The efficiency of hydrometallurgical and bacterial leaching of
low-grade copper ores can also be improved by MLA analysis.
Acid consumption and heat generation can be calculated using
high-precision and high-resolution modal mineralogy data on
all minerals influencing these factors in the leaching process.

Free surface area and locking information on acid consumers
can indicate the efficiency of leaching and similar information
on acid generators, such as pyrite, indicates their influence on
acid consumption rates.

Mineral association tables derived from MLA analyses quantify
intimate associations and help characterize copper deportment
for general leachability assessment.
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Sparse Phase Liberation (SPL) Analysis

BSE images are searched for particles containing phases of
interest, using a BSE grey scale range or a mineral standard
spectrum, and then an XBSE analysis is performed on only
these particles. Processing is identical to the XBSE method and
generates the same mineral liberation and association data
only on the selected particles.

The selectivity of the SPL measurement designed to efficiently
measure liberation of trace minerals in tailings and low grade
feed ores where the properties of the trace phase are the focus
of the investigation.

MHMLA

# E:WLACalibrationWethod_Study_Genisis\kf\CuTail- 106_XBSE.jkf - (1024:800) - Frame#1/74 - Particles: 74

OChalcocite DOCovellite

BChalcopyrite B Bornite

B EWCA\Calibration\Wethod_Study_Geniss\SJCuTail»106_SPL_spx s 1_g,ju - (1024:800) - rame# 1143 - Partcles: 2864

— 4 e

Learn more at FEI-natural-resources.com

World Headquarters
Phone: +1.503.726.7500

FEI Europe
Phone: +31.40.23.56000

FEIl Japan

ﬁ TOV Certification for design, manufacture, installation and support
TUVE of focused ion- and electron-beam microscopes for the Electronics,
Life Sciences, Research and Natural Resources markets.

Phone: +813.3740.0970

FEI Australia
Phone: +61. 73512.9100

FEI Asia
Phone: +65.6272.0050

© 2010. We are constantly improving the performance of our products, so all specifications are subject to change without notice.
The FEl'logo is a trademark of FEI Company, and FEl is a registered trademark of FEI Company. All other trademarks belong to their respective
owners. AO0026 10-2010

W chalcocite
[ coveliite
[ Bomite

[ chalcopyrite
W Ercctrum
[ pyrite

[l Tevanedrite
| Gatena

M sehalerite
[ Magnetite
W Barite

W zircon

[ timenite
[ Rutite

[[] Apatite

[ ypsum
[[] polomite
[] calcite

[ Biotite

[l Muscovite
[ chiorite
[l Orthoclase
W Pragioclase
W Avvite

W overz



