BUREAU VERITAS
MINERALOGY AND
PETROGRAPHY

AUTOMATED MINERALOGY BY QEMSCAN
AND MLA FOR THE MINING INDUSTRY
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MINERALOGICAL STUDIES
ARE CRITICAL TO SUCCESSFUL

GEOLOGICAL EXPLORATION
AND THE PROCESSING OF ORES

We offer a full range of packages including: bulk mineralogical analysis (BMA), particle mineralogical analysis (PMA),
trace mineral search (TMS), FieldScan (FS) using QEMSCAN, MLA Express and optical mineralogy for both thin and
polished sections.
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BULK MINERAL ANALYSIS (BMA)

A two-dimensional mapping analysis that provides in-depth data for
investigative purposes such as the flotation or leaching process.

Complete mineral composition and deportment
Element deportment

Mineral association

Mineral liberation

Mineral grain size

PARTICLE MINERAL ANALYSIS (PMA)

A two-dimensional mapping analysis that provides in-depth data for investigative
purposes such as the flotation or leaching process.

Complete mineral composition

Elemental deportment

Mineral liberation and associations by size

Effect of primary grind on mineral liberation

Limiting grade recovery curves for the elements of interest

TRACE MINERAL SEARCH (TMS)

TMS is a refinement of the PMA scan but only measures a sub-population
of the particles based on a backscattered electron intensity threshold
value.

Target mineral (gold/silver/PGM) grain size

Target elemental distribution across bearing minerals
Mineral grain size distribution

Mineral liberation and association

Mineral locking characteristics

Mineral liberation by free surface
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DIAGNOSIS OF METALLURGICAL
PERFORMANCES

Using the combined methods of QEMSCAN/MLA analysis, to
determine the sources that caused contaminations in the final
concentrates and the losses of target metals into the tailings in
plant operations or metallurgical tests.

 Efficiency of primary grind and regrinding on the target
mineral liberations

» The quality of final concentrates

+ Status of the target minerals lost into the tailings

« Target mineral recovery by process streams, by mineral
association class and by particle size

» Evaluation of potential improvement in the concentrate
quality
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Bulk Mineral Analysis (BMA)

PMA Particle Mineral Analysis (PMA) v v v v v v v v v v

TMS-PMA Trace Mineral Search (TMS) + PMA for specific minerals v v v v v v v v v v
BT I O O B

TMS-Ore TMS on Ore Grade Samples v v v v v v v v v

TMS-Tls TMS on Tailings Products v v v v v v v v v

TMS-Con TMS on Concentrate Products
—-------------

TMS-Ag1 TMS - basic (Ag)

TMS-Ag2 TMS - extensive (Ag) + PMA
—-------------

PET- 1 Preliminary Petrographic description from thin sections v

PET-2 Mineralographic Description from polished sections v v v v

PET-1 Combined Petrographic & Mineralographic v v v v
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NORTH AMERICA

CANADA

Main Office
| VANCOUVER
Tel: +1 604 253 3158
Toll Free: +1 800 990 2263

bvmininfo@bureauveritas.com

Metallurgical Division
| RICHMOND
Tel: +1 604 272 8110

metallurgy@bureauveritas.com

TIMMINS
| Tel: +1 705 360 5232

WHITEHORSE
| Tel: +1 867 393 4725

USA

ELKO
| Tel: +1 775777 1438

FAIRBANKS
| Tel: +1 775 303 8896

JUNEAU
| Tel: +1 907 750 1734

RENO-SPARKS
| Tel: +1 775 359 6311

MEXICO

CABORCA
| Tel: +52 637 372 65 21

DURANGO
| Tel: +52 618 810 39 74

HERMOSILLO
| Tel: +52 662 2603057
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CENTRAL AMERICA EUROPE
NICARAGUA ; POLAND
MANAGUA CITY KRAKOW
| Tel: +505 22522 135 | Tel: +48 601 306 201
CARIBBEAN
(G TURKEY
+ DOMINICAN REPUBLIC ANKARA

| Tel: +90 312 866 3466/3539

MAIMON
| Tel: +809 551 2011
AFRICA
SOUTH AMERICA
l] IVORY COAST
= ARGENTINA
- ABIDJAN

MAIPU, MENDOZA
| Tel: +54 261 524 0456/7

PERITO MORENO
| Tel: +54 11 663 26402

BRAZIL

BELO HORIZONTE
| Toll Free: +1 800 990 2263

*
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| Tel: +22 52 35 35 323

N QT

BAMAKO
| Tel: +22 37 64 29 914

~—
>/— SOUTH AFRICA

PRETORIA
| Tel: +27 12 94 00 911

SANTIAGO PACIFIC
| Tel: +56 2 3502100 Sepew
*
ECUADOR ADELAIDE
—_— | Tel: +61 8 8440 7100
QuITo

BRENDALE
| Tel: +61 7 3883 6800

| Tel: +593 2 282 9407

CARDIFF

PERU

LIMA & AREQUIPA
| Tel: +51 1 613 8080

| Tel: +61 2 4902 4858

KALGOORLIE
| Tel: +61 8 9021 7155

PERTH
| Tel: +61 8 6218 5700

WHYALLA
| Tel: +61 8 8647 6500



BUREAU VERITAS MINERAL
CAPABILITIES AFRICA

- Morocco

" Republic of Congo

Commodities Handled
| Copper cathode, Zinc ingot, Copper ore,
Zinc ore, Cassiterite, Coltan and Lead

Services provided

Assistance in sampling

Inspection at container stuffing
Quantitative inspection before export

|
|
|
| Export cargo supervision

Angola

Commodities Handled
| Iron Ore

Services provided
| Loading and weighing supervision

Commodities Handled
| Rock, minerals and Water
| Fertilisers and Gypsum

Services provided

| Visual inspection, tally and draft survey,
sampling and sample preparation

| © |[EcowAs

% Namibia

Commodities Handled
| Iron Ore, Copper Concentrate,
Pyrite (gold) concentrate, Petcoke, Coal

Services provided
| Supervision sampling and sample preparation

- Zambia

Commodities Handled
| Copper and Cobalt

Services provided
| Sampling, preparation and analysis

Ivory Coast, Guinea, Mali, Liberia

Commodities Handled
| Gold, Iron Ore and Aluminium

Services provided
| Sample preparation
| Sample analysis

South Africa

Commodities Handled

| Copper Concentrate, Chrome
Concentrate, Coal, Gold Concentrate,
Pig Iron, Manganese Ore, Fluorspar,
Andalusite, Bentonite, Chloride slag,
Sulfate slag, Rutile, lllmenite, Zircon,
Pig Iron, Fluorspar, Iron ore, Water,
Metallurgical Coke; Anthracite, Heavy
Mineral Sand, Graphite, Chrome
Concentrate, Platinum

Services provided

| Loading and weighing supervision,
sampling, preparation, various
physical testing, analytical testing

z Zambia

| Shipping to other labs

I I Nigeria

Commodities Handled
| Copper, nickel, cobalt, coal, zinc, lead

Services provided
| Sampling, inspections, analysis

Commodities Handled
| Lead, Zinc, Copper, Lithium, Zircon Sand,
Manganese, Tin

Services provided

| Physical sampling, weighing, stuffing
supervision and sample prep/moisture
determination

F Mozambique

Commodities Handled
| Coal, Iron Ore - Under Setup, Coal, Water
and Oil Lab

Services provided

| Stock pile sampling, vessel sampling,
truck sampling, train sampling, mechanical
sampling and sample preparation

ﬁ Kenya

Commodities Handled
| Cassiterite, Copper Ore, Tin Ore,
Maganese Ore

Services provided
| Weight verification and stuffing survey

I Rwanda

Commodities Handled
| Tin Ore, Tungsten, Nobium-Tantalum, Gold,
Tin, Tungsten, Coltan, and Gemstones

Services provided
| Loading supervision

== Uganda

Commodities Handled
| Copper Ore, Tin Ore, Zinc Ore, Lead Ore,
Nickel Ore

Services provided
| Weight Verification and Stuffing Survey
Preliminary Pre-Exploration Field Survey
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- For more information: - VERITAS
-~ ,‘@m t.africa@bureauveritas.com a
WWW.bureauveritas.africa Shaping a World of Trust




