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REUSE and RECYCLING of FLAT GLASS used in CONSTRUCTION
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SIBELCO PROFILE : A leading force in industrial minerals

Truly global and diversified industrial minerals company.

e Family owned business with 140 years of experience.

e Global company — 210 operations in 41 countries, spread over 5
continents.

® Lean and flexible organization - more than 10.000 employees
worldwide.

® One of only 2 truly diversified industrial minerals groups.

e Leadership position - globally in silica, HPQ, ball clay, nepheline
and olivine ; regionally in frac sand, lime and limestone...

Long term perspective on value-creating growth and
diversification.




Suez Environnement : A worldwide reference

Capturing flows
of valuable
waste.
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The glass cycle : a perfect example of the Circular Economy




From a waste to a product (the cullets ) for the glass industry
(status of the cullet is now EOW - End of Waste)




Market Situation Belgium — the Netherlands -

Flat glass recycling plants : Maltha Lommel (150 kT), GRL Lummen (40 kT),
RENEWI (ex van Tuijl — Shanks) Gameren (..10..kT) and Minérale (Charleroi 60 kT)

GRL, Renewi, Minérale treat also bottle (or packaging) glass.

& Highs
A MINERALE

®  Bottle glas customers for flat container :
ARDAGH, OWENS ILLINOIS,

o Glass wool customers : KNAUF, ISOVER,URSA

m Competitors : RHENUS, GRL, MALTHA
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Présentation High 5 Recycling - Minérale s.a



Acquisition of raw material

Belgium :
Well organized for packaging glass (FOST)
No structure for the collection and recyclinf of flat glass

Political intentions for example in the PWDR (Plan wallon
déchets ressources), normally voted end of this year.

In the meantime :
Collection by manufacturers of windows/doors
Collection in the container parcs

Netherlands :
Not good organized for the packaging glass
Well organized for the flat glass : the VRN
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Vlakglas Recycllng %" Nederland

Collecting and recycling of flat glass -
a step forward to a Circular Economy

www.vlakglasrecycling.nl
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Vlakglas Recycling :" Nederland
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Structure of Vlakglas Recycling Nederland (VRN)

2002: funding of Vlakglas Recycling Nederland, voluntary
initiative of the Dutch Glass Industry

Reason: to meet the Producer Responsibility (EPR)
Foundation: Non-profit
Board

Office: Zoetermeer, the Netherlands
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Vlakglas Recycling :" Nederland

Collection System of VRN considered a “best practice "
in Europe

Financing :
« Recycling levy is € 0,40 for every m? of insulated glass
produced in or imported into the Netherlands

« Ministry of Infrastructure and the Environment declared that
the agreement on the waste disposal fee is legally binding

« Parties that signed agreement on waste disposal fee (incl.
GBO members) represent 80 % of the Dutch flat glass market

« Around 281 participants

« A few foreign manufacturers (11) who pay the levy as a
gesture to and on behalf of their customers
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Vlakglas Recycling :" Nederland

Financing:

« Recycling levy is collected by independent firm of
accountants

« Confidentiality

« Random checks at ten companies conducted every year
by our accountant

 Legal enforcement by VRN




Vlakglas Recycllng Nederland

WWW. vlakglasrecycllng- nl

Collection structure in 2016

Public collection point 414
Rental location 347
Temporary locations 614

(demolition and renovation sites)
Collection point at waste parks 204

Collection results (tons)
Period of collection 2010-2016

Total
collected

Total 72,288 69,998 69,456 74,796 85,596 89,151 86,858
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Vlakglas Recycling " Nederland

Dimensions: 6 x 2 x 1.10 m Volume 0.5; 1 and 2m3
Height is appropriate for safe disposal
of glass

Closed container: safe for the
surrounding area and reduces
the chance of contamination
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Vlakglas Recycling :" Nederland

Recycling and re-use of flat glass waste

Destination of the waste flat glass

Average result 2014-2016, re-used in:

« Flat glass industry 8%
« Insulation products 15%
« Packaging industry 74%

« Others 3 %

g
Viakglas Recycling : % Nederland
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Vlakglas Recycling " Nederland

CO2- reduction through recycling and re-use
of waste flat glass

VRN received the Lean and green Award and the Lean and
Green 2" Star award: > 20% CO,-reduction through the
transport of flat glass waste.

« In 2016 VRN transported +/- 42.551 tons
by vessel.

Two locations in the Netherlands
from where flat glass waste is shipped
by vessels.
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Vlakglas Recycling " Nederland

WWW. vlakglasrecycllng .nI

CO2- reduction through recycling and re-use
of flat glass

Result recycling of flat glass waste
In 2015 VRN collected 72.288 tons of flat glass waste

This results in a CO, reduction of 8.120.000 kilogram.
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Why are cullets so critical for the glass industry ?

Environment and economic benefits

Possibility to increase the pull of the furnace
Increased life time of the furnace

350 —

500 kg
of CO,
saved*

** per ton of cullet

25 % of
melting

energy

W

Minerals

0,25 ton
of

minerals
saved*
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Minérale plant in Lodelinsart ( Charleroi)
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MINERALE: The Flat glass activity

*Minérale changes his production :

* From a bottle glass recycling plant till 2012 to a bottle and flat glass
recycling installation since 2012

* Capacity 120 to 140 kT/y cullets, 24h/day
* Bottle glass activities : 80 kT/year

* Flat glass activities : 60 kTyear

Sales.

Insulation ( glass wool) mainly in Belgium
Flat glass industry
Bottle or packaging glass




Flat glass : a big family of products

Laminated, _

Simple glass ( coloured or not)
Combi/isomix glass

Wired glass

Mirrors



2 types of presorting equipments

Special equipment for flat glass Special equipment for bottle glass




‘ Crushing of the flat glass

Shredder for laminated glas
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Flat glass recycling — pre-treatment

hadpicking

Eddy

= _ current
| screening

machine




Flat glass recycling — pre-treatment

Metallic Suction systems
separation



Minerale Optical sorting installation

2 optical lines with 2 steps of opticals sorters for
. Colour detection,

. CSP detection,

. Glass ceramics detection



( Optical sorting

Sorting of CSP( ceramics, stones porcelain), and glas
ceramics (heat resistant glas)

I
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1 - Feeder channel 5 - Blow-off jet

2 - Metal detector 6 - Magnetic valve
3 - Infrared receiver 7 - Contaminants
4 - Infrared transmitter 8 - Pure fraction
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Quality control

In our lab

Pollutions :

- CSP (ceramics, Stones, Porcelein)
- Metallics parts

- Organical content

- Glass ceramics

Colour sorting
Grain size
Humidity




Transport to the customer (trucks/boat )

Location near the water is a must

Google

a0t 2008 Altitude




Some remarks

o Laminated glass is more and more used in the
construction:

Safety, sound insulation

o As result, a waste is generated : the PVB folio ; this
PVB is recycled,

o Additive for painting, carpets

o Other growing CDW : Solar panels...

o Great future (yet present) market
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Thank you for your attention.

This Project is funded by the European Union
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