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Raw materials scarcity
• Dimensions of managing

scarcity:

• Mitigating scarcity of minerals
and metals
– More efficient extraction and processing
– More efficient use in applications
– Recycling of minerals and metals
– Substitution

Physical

Econo
mic

Political

→ Availability of
resources/stock

→ Functioning of 
the market
(match of supply-
production-demand)

→ Functioning of 
politics (trade
barriers, export 
disruptions, 
conflicts)



Resource efficiency in processing

• Optimal use and 
management of minerals 
and resources
– Husbanding with primary 

natural resources
– Reduced water and energy 

use/ footprint
– Reduction of comminution 

consumables
– Prevention of material losses 

and emissions
– Recycling / closing the loops

• Approaches
– Material characterisation

• (Automated) process 
mineralogy

– Unit operations
• Alternative comminution 

technologies
• Coarse and fine particle

processing
• Sensor-based sorting

– System approach
• More complex flow sheets
• Process modelling and 

simulation
• Geometallurgy



Geometallurgical modelling

XRF (XRD)
-> Modal mineralogy
Drill core logging 
-> Textural type

Archetypes & 
Particle breakage
tests
Mineral liberation
analysis

Particle tracking &
property based models

Separation tests



Geomet block model
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Automated mineralogy



Supply chain transparency
• Origin of the products

– System (process) → 
Complexity

– Sources (material) → Number

• Who is demanding
– Consumers
– Government
– Companies

• Concerns
– Quality
– Safety
– Ethics
– Environmental impact

• Conflict minerals:
– US Customer

Protection Act (2010)
– Disclosure of the supply chain: 

audits, assessments , reports
– Tracing: Focus on smelters


