
«The importanceof Silicon to Society»

Å Climate change has gone fromIf to When to Now (World Bank)
Å Everyone is entitled to his/her own opinion, but not his/her own facts.

Professor Leiv Kolbeinsen, Dep. Mat. Sci. & Eng., NTNU

Including a short course in Process Metallurgy 
-ƻǊ ǊŀǘƘŜǊ άwŜǎƻǳǊŎŜǎΣ 9ƴŜǊƎȅ ϧ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘέ



REE -Group
What/Who am I?

Metal production/-reduction/-oxidation:

Å Liquid Slags and Metals

Å Chemical reactions, Mass and energy transfer, 
Phase relations/transitions 

Å Process modeling

«Environmental metallurgy»:

Å Recycling of metals/slags/dross/energy etc

Å Reduction materials

Å Waste material prevention

Å Resource characterization and optimization

άtǊƻŎŜǎǎ symbiosis (Industry parksύέ in 
cooperation with e.g. TSO Sustainability

3 Introductarypostulates

Industrial overview

Resources, Energy & Environment

Å About «Får-i-kål» & «Kransekake»

Å Words on energy

Å From Oxide to Metal

Å Why CO2-emission?

CE: Cirkular(Green) Economy

Å Process metallurgy - A role i CE?

Å Industrial symbiosis (Industry parks)

Outline



Three Postulates:

Å The sources of materials obtained from the Earthõs crust, 
though very large, are finite.

ð This is a fact

Å The capacity of the Earthõs ecosystem to cope with the 
wastes from human production and consumption is finite and 
by many measures is approaching the limit.

ð This has universal support from scientists and other professionals with 
deep knowledge of the issue.

Å The neo- liberal economic model of unrestrained capitalism as 
practiced by developed and many developing countries, 
despite its obvious material benefits over the past decades, 
has resulted in social and environmental problems on a scale 
that cannot be solved by market forces alone.
ð This is a hypothesis although increasingly supported by empirical 

evidence.

W. J. Rankin «Minerals, Metals and Sustainability ςMeeting Future Material Needs»  CSIRO publishing, 2011
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Production
Overview



Net consumption of electricity in Norway.



Greenhouse gas emissions by industry in Norway in 2014
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Aluminum Silicon products Ferromanganese alloys Titania slag and iron Silicon carbide Steel Cu, Co, Ni Zinc


