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* Predict consequences of changing raw
material base, primary/secondary on
the metal extraction chain
— Complex and impurity rich mineralizations
— Efficient use of secondary raw materials
— Network

The northernmost University of Technology in Scandinavia l
World-class research and education



In-situ value as

LULEA UNIVERSITY OF TECHNOLOGY

Frocuction (mt)

CopperdCre Metal

Copper Production VS. Ore Grade

2500
2000

1500

1000
500
0 _—

1.8
1.6
1.4
1.2

0.8
06
0.4
0.2

1930 1945 1960 1975 1988 1994 1994 1997 2000

- Copper Production s Ore Production Copper Ore Grade

Cre Grade (%)

Source: Raw Materials Group, Stockholm

1000000

100000

metals
SEKI/t scrap

=

0

1

Metallic Value in lots of [ — —
electronic scrap and @ Mobile
waste mPWB
M OPC BAN
1 O Laptopp

m_ Sn Co Zn_ Ti Ga Cr Pb Ru Be7 Mo Mn Sb

Lower grade ores (e.g. As
content)

Secondary raw materials
(varying and complex
composition)

The northernmost University of Technology in Scandinavia L
World-class research and education



LULEA UNIVERSITY OF TECHNOLOGY .

Wise process route

Cu, Zn, Pb, Au, Ag By-products
S, Fe Hydrometallurgy
Sb, As, Bi, Sn... / \
/ o Refining/
Mineralization  Ore ~- [ Beneficiation Further processing

’ A 4
’ Pid
’ -
4 l”

/ Products

L Smelter ?
Secondary mtrl. | ———

scrap/residues
:

The northernmost University of Technology in Scandinavia .l

A 4

World-class research and education



LULEA UNIVERSITY OF TECHNOLOGY .

WP 1
Impurity management and valorisation

 Hydrometallurgical pretreatment

— Test material, complex concentrates, smelter
residues

— Hitherto focus on Sb

— Leaching studies of complex concentrate

— Fundamental studies on leaching of Sb-minerals
— Electrowinning

— Evaluation of hydrometallurgical treatment for
other elements
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Studies of Maurliden
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WP 2
Impact of impurities on extraction, smelting and
refining processes

* Impurity distribution in smelting
— Focus on thermodynamics
— Evaluation of existing data
— Develop models /determine data
— Plant data; sampling and characterisation
e Impurity capacity
— Focus on experimental studies in bench scale
— Slag properties; impact of impurites; Al

— Recycling of secondary mtrl. (CRT/LCD); impact on slag
properties
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Thermodynamic calculations; impurity distribution of
minor and micro elements
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—Literature survey,; thermodynamic data for microelements is lacking
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*Recycling of CRT

=Mineralogy: above 10%
addition to slag, a glassy
structure identified

sImpact of increased Al

*Mineralogy: Addition of 10% Al,O,

*new phase formed,

*Spinell composition changes

*Melting
«Stepwise melting

sIncreased lig. temp
sLeaching

*no significant changes

Slag capacity

Literature survey; alumina
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WP 3
Evaluation of process options

e Selection of raw materials
— Complex mineralizations (Maurliden, Rockliden)
— Secondary materials

e Tools for modelling
— SimuLink, SimuSage
e Collection of data
— Literature survey (WP2)
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