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Industrial Minerals:
IMA Europe “Your world is made of them”
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Industrial minerals are raw materials mined for their commercial value. They are
not fuel or sources of metals. They are used in their natural state or after
processing and are essential for a wide range of applications:

GLASS contains up to 100% minerals
silica, dolomite, calcium carbonate, lime, feldspar, borate

50% of PAINT is made of minerals
calcium carbonates, quartz, cristobalite, plastic clay, talc,
bentonite, diatomite, mica, wollastonite

Up to 50% of a sheet of PAPER is made of minerals
calcium carbonate, talc, kaolin, bentonite

A W CERAMICS contain minerals up to 100%
| feldspar, kaolin, lime, talc, silica 2
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Each CAR manufactured uses up to 100-150 kg

of minerals
talc, calcium carbonate, baryte (in rubber), talc, calcium
carbonate, kaolin, silica, wollastonite (for its plastics),

bentonite, silica (for its glass, cast parts)

For one ton of STEEL production several

minerals are needed:
bentonite, lime, olivine, silica sand
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A residential HOUSE contains up to 150 tons

of minerals

Clay, calcium carbonate, silica sand (for cement), gypsum,
hydrated lime, calcium carbonate (for plaster &

1 plasterboards), and various minerals for insulation, bricks &

tiles, glass, paint, etc.




A global diversified minerals and materials Group,
providing industrial solutions based on natural resources

in four key markets
« Founded in 1934

« 30 mines, 49 plants and processing units, 27 distribution

centers
« 1,838 employees in 21 countries

« Key minerals & products: Bentonite, perlite, wollastonite,

bauxite, metallurgical fluxes
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IMA-Europe members & mission

Industrial Minerals Association (IMA-Europe) is an umbrella
organization bringing together nine European and one international
association specific to individual minerals:

CCA-Europe - European Calcium Carbonate Association
EBA - European Borates Association
ESMA - European Specialty Minerals Association
l.e. andalusite, mica, vermiculite & sepiolite
EUBA - European Bentonite Association
EULA - European Lime Association
EUROFEL - European Association of Feldspar Producers
EUROSIL - European Association of Silica Producers
l.e. Quartz & cristobalite
EUROTALC - Scientific Association of the European Talc
Industry
IDPA - International Diatomite Producers Association
KPC-Europe - European Kaolin & Plastic Clays Association

) Promote the interests of the European industrial
minerals industry
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EU policy context

Europe 2020 Strategy - Flagships Resource Efficiency Europe
COM(2010) 2020 (03.03.2010):

Objective: Resource efficient Europe; Sustainable growth; Greener and

more competitive economy; Decoupling; Boost use of renewable energy.

* A Resource Efficient Europe COM (2011) 21;

Communication on Challenges in Commodity Markets and Raw Materials
(02.02.11);

« Roadmap for a resource-efficient Europe (20.09.11);

« European Innovation Partnership on Raw Materials (EIP-RM; 2013);

« Strategic Implementation Plan (SIP - Part 1 +2; 18.09.2013)

EIP - RM
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Life Cycle Assessment (LCA)

Life cycle is an approach which evaluates environmental impacts in a
holistic approach (raw material extraction, material processing,
transportation, distribution, consumption, reuse/recycling and disposal).

IMA Europe
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Case Studies

Case study 1:

Case study 2:

Case study 3:

Case Study 4.

ExPerl research and demonstration FP7 Project
along the value chain for
Perlite - Entire value chain

Reduce energy and improve resource efficiency of
Bentonite Processing

Recycling of seven industrial minerals
Example of Bentonite Recycling

Community Engagement
Milos Island



ExPerl

EC funded program (FP7)

Development of high value-added end products based on new
expanded perlite materials (EXPERL), including high thermal and
acoustic insulation preformed panels, boards, bricks, plasters,
vacuum insulating panels and paints and coatings:

Perlite
Flakes

* Perlite Flakes
« CSP (closed structure perlite)
* M-Spheres ®

. Phyllomat Phyllomat




ExPerl (2) .
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Folo > ExPerl Consortium
Leader: S&B Industrial Minerals

12 consortium members: Universities; Research institutes;
Specialized companies & SME; End user companies (3);

EU coverage: Five EU countries + Israel

» Budget:
Project Cost: 8.1 Mil EURO
Project Funding: 5 Mil EURO (FP7) SEVENTH FRAMEWORK

PROGRAMME

Project No: 228697

THEME NMP-2008-4.0-5 [Innovative concepts and processes for
strategic mineral supply and for new high added value mineral-
based products]

> Timeline:
Launched: 1.5.2009
Finalized: 30.4.2013

> Weblink: http://www.experl.eu 10
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i IMA Award: S&B Industrial Minerals

IMA Europe

» Scope

Air drying of bentonite in open fields in Milos: Reduce energy
consumptlon resource efﬂmency, reduce CO2

Incomparlson to mdustrlal drying, the air/mild drylngresults in:
1. 35% energy savings,
2. Reduce CO, emissions by 24,000 t/a,

3. Resource efficiency since it does not destroy the
crystalline structure of bentonite and allows blending of
variable qualities

12




IMA 2012 Award: S&B Industrial Minerals
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» IMA-Europe 2012 Resource Efficiency Award:
37

Independent Award Jury: IMA E
urope

Prof. Panayotov MEP (European Parliament) e —
Prof. Martens (RWTH Aachen - Academia)

T. Pataridze (IUCN — NGOs & Towns)

B. Johnson (Parliament Magazine - EU media)

“Simplicity of natural drying of bentonite in S&B project
results in significant and measurable results” which assist to

meet the sustainable development goals and set the vision
for the industry.

» Award Ceremony
European Parliament

November 2012
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http://conferenceandaward2012.ima-europe.eu/award
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IMA recycling sheets
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» Scope

Calculate the recycling rate of various industrial
minerals via different end use applications.

* ) » Industrial Minerals can be and are recycled
v  Bentonite (50%);

v’ Calcium Carbonate (58%);

v Feldspar (67%);

v Kaolin & Clay (49%);

v Lime (68%);

v’ Silica (73%);

v’ Talc (60%).

) 5 Weblink:

http://www.ima-europe.eu/sites/ima-europe.eu/files/puincatiorl155




7 0 IMA/EUBA recycling sheets: Bentonite
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EUROPEAN BENTONITE CONSUMPTION BY MARKET

B Pet Litter B Civil Engineering
B Foundry Molding Sands Paper
B Pelletizing of Iron Ore B Others

BENTONITE RECYCLING RATE

The overall recyclability rate of bentonite can be evaluated as follows:

Bentonite Application Bentonite
Markets Recycling Rate Recycling Rate
Pet Litter 29% 20% 6%
Foundry Molding Sands 24% 80% 19%
Pelletizing of Iron Ore 21% 70% 15%
Civil Engineering 11% 60% 7%
Paper 4% 70% 3%
Others 1% 0% 0%
Total 50%
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o Milos island: a sustainable community

LA

» Milos island
v' Greek island in the Aegean sea
5,000 habitants
GDP/capita est. at €28k (Greek avg. €20k ), 2011 data
80-100.000 visitors/yr
Strong economy based on mining industry & tourism

AN NN RN

Enjoys 0% unemployment

» S&B present on the island since 1934
v'Active in mining and processing of bentonite and perlite
Word-class reserves and top quality minerals
Biggest employer on the island
Contributes to 1/3 of Milos GDP

Over €20 million directed locally in salaries, social insurance,
local purchases and services every year

DN NI NN

(\

Respect for Sustainable Development principles
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i vone S&B social contribution initiatives
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» S&B’s main goal is to leave a sustainable legacy and

contribute actively to Milos sustainable development:
v' Creation of partnerships (with local authorities, NGOs, local

associations)

local employment

infrastructure development and improvement

education and cultural programs

projects that contribute to the island’s sustainable development

AN
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Milos Conference Center
George Eliopoulos

MILOTERRANEAN
GEO EXPERIENCE MILOS MlNlNG MUSEUM

all the secrets of Melos land

www.miloterranean.gr www.milosminingmuseum.com  www.miloscenter.gr
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Questions ?

Dr. Aurela SHTIZA

Scientific Adviser
Environment & Sustainability
a.shtiza@ima-europe.eu




