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m Smart exploration ¢ Pilot: 3D modeling of ore deposits
o - i ¢ Pilot: Fast & accurate tomographic drill

Selective drilling core analysis 2
% Optim al extraction ¢ Pilot: Sensor-based mineral sorting system e
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X-Mine development
& pilots

Sensor development

3D geomodelling

Semi-regicnal models Deposit models
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Key area 1: Improve and combine various online
sensing technologies

CdTe camera prototypes 3D scanner prototypes XRF spectrometer
1x5, 1x10, 1x15, 1x20 prototypes
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Key area 1: Innovations

CdTe camera prototypes 3D scanner prototypes XRF spectrometer
1x5, 1x10, 1x15, 1x20 prototypes ,,:_-‘..'.;“
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Key area 2: Integrate the multi-sensor solution in an
online analysis platform

Sensor testing Drill core Containerized
platform analyzer sorting prototype
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Key area 2: Innovations

18/11/2020

Tomographic drill
core scanner +
software
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New modular
sorting prototype




Key area 3: Demonstrate the solution in real mining
operations, drill core scanner & 3D modelling

Drill core
scanning
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Key area 3: Innovations
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Key area 3: Demonstrate the solution in real mining
operations, mineral sorting

Sorting system concept User panel and sorting results

Camera with lights

| Product.
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Containerised
sorting system
pilot at the
Lovisagruvan
mine, Sweden
(left) and at the
Hellas Gold mine,
Greece (right)
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Key area 3: Innovations

Sorting system concept
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LOVISAGRUVAN

Drill core scanning pilot completed

Mineral sorting pilot ongoing
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information management
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Mining process and demonstrator application

On-site drill On-site drill
core scanning core scanning

i i Ore bod i (0] Primar
process drlling access blast transport Crushing
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o Opportunity Orebody Geological and  Mine planning Prodiktion Grade Control Transport
o identificatiof and characterisation = economic and extraction Planting & cmshlng
§ hypothesis assessment design planning
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X-Mine project key performance indicators

Integration of 3D ore modelling models Completed (N/A)
X-ray transmission sensor feature resolution 0.1 (0.5) mm
Minimum limit of detection 0.05% (0.1%)
Limit of detection average over element range (tonnes/hour | 0.01% (0.1%)
constant)

Throughput (tonnes/hour) for 10 mm particles (limit of Multiplied by 50

detection kept constant

Excitation energy measurement range 0120k N (0-S0ke

We are
starting to
reach
these
goals!
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Use case example: Improved Block Modelling

= Use immediate drill core scanner data to
improve geological 3D model

= Geostructural data
» Geochemistry
= Density
= Geotechnical data
= _eads to:
= More efficient extraction
= Less waste rock
= | ess use of explosives




Use case: Ore sorting

* Lovisagruvan mine, Sweden

Zinc-lead mine

Crushed ore is transported to
Poland for enrichment

 Results

25 - 27 % reduction of waste rock
Improved quality of the end product

Reduces the need of transportation
costs about SMSEK per annum

Reduced CO, emissions

Potential for converting old waste
rock piles to ore




Conclusions

Sensor development

v" New sensor products for a
variety of markets
v New measurement methods

v" New products
v" New business models

Pilots

3D geomodelling

Semi-regional models Deposit models

v" New analysis & modelling
methods

v New workflows

v" New service-based
business models

v' Environmental, health &
safety impacts
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