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Prioritized area Mining & Metallurgy

• Dept. Civil, Environmental & Natural resources, mainly
• >12 research subjects
• >20 full professors, ca. 50 senior researchers
• >70 PhD students, 6–10 dissertations/year
• Turnover ca 150 MSEK/year 20% of the LTU budget



Vision for Mining and Metallurgy

• One of the most complete mining universities in Europe (crystalline 
rocks)

• Research along the full value chain exploration-mining-processing-
smelting-remediation

• Strength
– Research in cooperation with industry
– Modern & applied education with theoretical depth



Dissertations

During years 2000 – 2010, 68 
PhDs within mining and 
metallurgy



External funding in Mining and Metallurgy, contracted 
R&D until 2014 (preliminary)

SEK Euro
HLRC 50 5.5 
LKAB EC 50 5.5 
Vinnova 37 4.1
Boliden 28 3.1
Jernkontoret 11 1.2
LKAB 13 1.4
Formas 3 0.3
CAMM 75* 8.3 
ProcessIT-Innovations** 52 5.8
Totalt 319*** 35.4

*  Räknas som fakultetsanslag, behandlas avVinnova, exkl. MEFOS 9 MSEK
** Flera olika finansiärer
*** Detta är ett lägstavärde, fler projekt finns inom LTU



The ”hard rock-heavy metal” chain at LTU

Find and characterize 
mineralizations and 

ores

Construction, 
extraction and 
maintenance 

Process and refine 
minerals and 

metals

Remediation, 
environemental 

aspects of mining

Exploration Geophysics
Ore geology

Rock mechanics
Rock engineering

Mineral processing
Process metallurgy

Chemistry

Applied geology
Soil Mechanics and   

Foundation Engineering

Operation and Maintenance Engineering
Industrial production environment

Sound and Vibration
Fluid mechanics







CAMM Strategy

”JV” with Swedish mining industry
• International collaboration
• More focus on senior research
• EU platform (ETP SMR) for international R&D networks for 

FP7+8 success
• More mobility



• Geometallurgy and 4D geological modelling

• Deep mining

• Lean mining–development of production systems

• Particle technology

• Green mining–reducing the environmental footprint

• Raw materials for future iron- and steelmaking

Work packages



Research leader: Professor Jan Rosenkranz (mineral processing)

Geometallurgy & 4D geological
modelling









Deep Mining

Research leader: Professor 
Erling Nordlund (rock mechanics)







Modern day mining industry has become less physical and more cognitive as
manual labour is gradually being replaced by machine or technology aided
operations. Since many of these autonomous machines are expected to perform
round the clock, the importance of system characteristics such as availability,
reliability, flexibility and controllability are of prime importance.

The WP3 consists of four subprojects
namely: Production assurance, Rock and
machine interface, Remaining useful life of
mining systems and Integration of mine work
environment into production systems .

Lean Mining

Research leader: Professor Uday Kumar (maintenance)



• Development of production plant integrity
index (PII).

• Development of a generic link and effect
model which will locate bottle necks and
identify areas for investment and
development.

• Development and use of generic models
for production assurance.

• Research to integrate front end processes
(customers’ need) to back end processes
(maintenance need, ore quality, etc).

Improvement of production availability 
and delivery assurance1



Rock and machine interface

Research to understand and
communicate rock mass behaviour in
real time to all the collaborative
partners with a special reference
interface between rock mass/ore body
and production machines and system.
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Models for Remaining Useful Life of system, prediction of 
number of hours/days the production system, components, etc 
can run at acceptable performance level without risk. 

3

Time

Degradation starts

P1 P2 P3

x2
x3

x1

Expected
Performance

Acceptable 
Limit

Performance

Remaining useful life of mining 
systems



Integration of mine work environment 
into production systems

Develop models for integration of organisational, human factors 
and work environment perspectives into production and 
technical development processes to make mines safe working 
place. 
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The research in Particle Technology is divided into three general projects of
fundamental and multidisciplinary character: Mechanisms of flotation, Mechanisms of
agglomeration, and Mechanisms of comminution.
Competence in Mineral Processing, Chemistry of Interfaces, and Chemical
Technology will be combined to reach the highest possible scientific level.
In all projects, a combination of carefully designed experiments, advanced
instrumental techniques, and modeling will be used. To ensure high industrial
relevance, conclusions drawn from model systems will be verified or rejected using
industrial multi-component mineral systems.

• Comminution

• Flotation

• Agglomeration

Particle Technology

Research leader: Professor Jonas Hedlund (chemical technology)



1. Mechanisms of flotation:
Selectivity and recovery of mineral particles in flotation of iron oxide and
sulphide ores can be improved through a deeper understanding of the
molecular interactions taking place during the adsorption of flotation
chemicals on mineral surfaces.
To assure industrial relevance, the research will focus on complex flotation
systems.
The experimental techniques include wet chemistry and flotation tests, in
combination with ex-situ and in-situ FTIR-spectroscopy and FTIR-
spectroelectrochemistry, XPS, solid-state NMR, and theoretical ab-initio
quantum mechanical calculations.

Schematic illustration of xanthate decomposition after
adsorption on synthetic PbS. Solid state NMR can be
used to identify different species of collectors adsorbed
on a mineral surface.

Thin film of synthetic hematite on a ZnSe
substrate for in-situ adsorption studies using
FTIR-spectroscopy.



2. Mechanisms of agglomeration:
Our aim is to provide the fundamental knowledge needed for improvement
of industrially important processes such as briquetting, pelletization and
filtration. We will perform advanced morphological characterization (optical
and electron microscopy and X-ray tomography), measure porosity and,
depending on the type of agglomerate, measure the relevant key properties
such as permeability and/or strength.

HR-SEM images of iron ore 
pellet cross-sections illustrating 

flotation effect on porosity.

3D X-ray micro tomography images of iron ore pellet 
segment illustrating bubble porosity.



3. Mechanisms of comminution:
The goal of the project is to enhance understanding of
particle breakage, which shall lead to improved comminution
systems and more efficient utilization of energy for particle
size reduction and mineral liberation.



Green Mining

Research leader: Professor Björn Öhlander (applied geology)







• Subproject 1: Iron carrying raw materials for future blast furnace 
ironmaking routes.

• Subproject 2: Iron carrying raw materials as scrap substitutes 
• Subproject 3: Zero waste steel production. 

Raw materials for future iron- and 
steelmaking with Swerea MEFOS

Research leader: Professor Bo Björkman (process metallurgy)



CAMM: National centre
of excellence and 
internatinal node in 
”triple helix” research



Behovsmotiverad 
grundforskning/tillämpad 

forskning



Thank you…

And now go and have a 
look at the posters…


