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Glass for Europe is the trade association for Europe's
manufacturers of building, automotive, and transport glass, all

derived from the base material known as flat glass.

Glass

+»+ Glass is a high-tech material vital to the safety, security, comfort and sustainability of modern life.
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Glass products are used in building, automotive and transport applications.
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Flat glass is the second largest sector of the EU glass industry, representing approximately 22% of

total glass production.
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The sector covers the production of float and rolled glass.

+* Float glass is principally used in the building and automotive industries.

*+ The building industry accounts for approximately 80% of output.

*» The majority of the remaining 20% is processed into glazings for the automotive industry — laminated

windscreens, side and rear glazings and sunroofs.


http://www.glassforeurope.com/PRODUCTS/Pages/default.aspx

Preface

End-of-life vehicles generate, every year in the European Union, between eight and nine million tonnes’ of

waste which require correct treatment.

In response, the EU adopted Directive 2000/53/EC in 2000 on the recycling and treatment of end-of-life

vehicles and set a number of specific recycling, reuse and recovery targets to be met by 2006 and 2015.

Glass represents approximately 3% (by mass) of the total composition of a car. Issues surrounding the
recycling of end-of-life vehicles (ELVs) are of significant relevance to the automotive glazing industry, and in

turn the proper treatment of glass will contribute to achieving the targets set out in the Directive.

The automotive glazing industry welcomes the end-of-life vehicle Directive and has been actively involved
since its inception. The industry will continue providing input and assistance in the implementation process,

with a view to finding feasible and satisfactory solutions for everyone involved.

This brochure sets out the situation regarding the treatment and recycling of automotive glazing from end-of-

life vehicles.

It provides technical background on glass and automotive glazing, as well as information concerning recycling
and treatment possibilities for automotive glazing. In this brochure, Glass for Europe illustrates that

automotive glazing recycling is achievable but can give rise to a number of feasibility and cost issues.

New and innovative recycling technologies are emerging suggesting that automotive glazing can be recycled in
many different ways and that multiple solutions could be found to achieve the objectives of the end-of-life

vehicle Directive.

1 Source: Directive 2000/53/EC on end-of-life vehicles



Executive Summary

The EU Directive on end-of-life vehicles seeks to reduce the environmental impact of ELVs by calling on

Member States to ensure that adequate collection and treatment systems are put in place.
The Directive sets a number of recycling, reuse and recovery targets to be met by 2006 and 2015:

e 2006 targets - 85% of reuse and recovery and 80% of reuse and recycling; and

e 2015 targets - 95% of reuse and recovery and 85% of reuse and recycling.

Glass accounts for approximately 3% of a vehicle by mass and as such is covered by the Directive.
Furthermore, the Directive states that glass has to be dismantled from the ELV with a view to being recycled

before the ELV is further treated and shredded.

The European flat glass industry, represented by Glass for Europe, is therefore closely monitoring the
implementation of the Directive and the creation of adequate treatment systems in the Member States. So
far implementation is ongoing and a number of issue related to the interactions between the different
economic operators (dismantlers, recyclers, shredders) have arisen. The recycling of automotive glazing in
particular is not systematised, except in countries where the systems are subsidised. The targets set out in

the Directive seem difficult to achieve in practice.

At the same time, new market developments, in particular the development of post-shredding technologies,
appear to offer alternative solutions which may enable the Member States to achieve the aims and targets of
the Directive. This may however, require adjustments in the provisions of the Directive and a flexible
approach to the concept of recycling. In particular, it may be necessary to reconsider the requirement to

remove the glass from the ELV with the purpose of being recycled.

As an industry, the automotive glazing sector is not a key operator in the treatment of ELVs nor is it a
customer for the recycled glass. However, it is keen to assist the economic operators involved in the

treatment of ELVs by providing information and advice.



EU Directive on end-of-life vehicles

The Directive on end-of-life vehicles (2000/53/EC) came into force on 21 October 2000. It aims to reduce the
amount of waste from vehicles (cars and vans) when they are finally scrapped. In particular, it includes
tightened environmental standards for vehicle treatment sites; requires that last owners must be able to
dispose of their vehicle free of charge from 2007; restricts the use of hazardous substances in both new

vehicles and replacement vehicles parts; and sets rising reuse, recycling and recovery targets for the setting

Table 1 - Recycling targets specified in the Directive on end-of-life vehicles

Reuse & Recovery Reuse & Recycling

85% - for vehicles produced after 80% - for vehicles produced after
1 January 1980 1 January 1980
No later than
1 January 2006
75% - for vehicles produced before 70% - for vehicles produced before 1
1 January 1980 January 1980
No later than
1 January 2015 95% - for all ELVs 85% - for all ELVs

materials used in vehicles as shown in Table 1.

Automotive glazing must be dismantled from the end-of-life vehicle and must be recycled, as specified in the

Directive.

Automotive glazing

Collectively, parts for reuse and metal recycling are currently estimated to account for 75% of the vehicle by
mass. Glass is to be found in the remaining fraction, which also consists of rubber, plastics and fabrics in

particular.

The material composition of a typical European car is outlined in Table 2. As shown, the average glass content
in a vehicle is 3% by mass. Typical glazing parts consist of glass together with functional materials such as
plastic interlayers in laminated safety glass, ceramic inks, silver printing electrical connectors, encapsulation

materials, fixing clips and others — according to car manufacturer’s requirements for glazing modules. Glass is



Table 2 — Typical European car

Typical mass

Material (Ke) % by mass
Ferrous Metal 780 68.3
Non-Ferrous 89 7.8

Metal

Tyres 40 3.5
Electronics 8 0.7
Fluids 24 2.1
Plastics 104 9.1
Glass 33 2.9
Rubber 18 1.6
Battery 13 1.1
Others 33 2.9
Total 1142 100

Source: ACORD

The recycling of glass

an environmentally compatible material that can be re-
melted or alternatively, after appropriate treatment, used

as a secondary aggregate material.

In Europe, flat glass is produced using the float process and
is used for architectural and automotive applications. This is
produced from a soda-lime-silica formulation which
contains silicon dioxide, sodium oxide, calcium oxide,
magnesium oxide, aluminium oxide, as well as minor

materials.

Similar soda-lime-silica glass compositions are used for
bottles, jars and fibres, but there are other compositions

according to the required function.

There are many types of automotive glass such as tinted,

coated, laminated and toughened.

The principal operations involved in the recycling of ELV glass are:
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e Dismantling
The glass must be removed from the vehicle and sorted
by type according to the proposed end use i.e. laminated,
silver printed rear windows etc. The removal of the glass
is complicated by the fact that in modern cars the fixed
glazing is bonded to the body. The average time for this
operation is of the order of five minutes per vehicle and

involves a cost of approximately €4 - €5 per vehicle.

e Cullet Processing
The cullet processor selects from the range of waste glass that is available taking into account factors such as

level of contamination, continuity of supply and financial factors e.g. costs and selling prices.

The preferred source of material is container glass (bottles)
which is available as a result of the extensive bottle bank
schemes operating throughout Europe. Encouragement from
the glass industry i.e. the flat and container glass and

fibreglass industries has led to the growth of a strong

independent glass cullet processing industry throughout

Europe.

e Shredding

In this operation the whole vehicle is crushed and shredded into pieces, which are sorted into product
streams. The more modern shredding plants utilise fluids of mineral suspensions of varying gravity that allow
selected materials to sink while others float (Dense Media Separation — DMS). Glass left in the vehicle passes
into a mixed aggregate stream consisting of stone and brick etc. with a control upper size, for example less
than 10mm. This is available as a secondary aggregate material for road making, pipe laying and building

construction work.



Implementation of the Directive

Since the adoption of the Directive in 2000, EU Member States have had to implement the provisions of the

Directive and to ensure that adequate systems for the collection and treatment of ELVs were put in place.

This process is still ongoing in many Member States. It appears that a number of issues are still hampering the

presence of adequate and well-functioning systems.

Furthermore, although the initial 2006 targets set in the Directive are achievable, major difficulties are

foreseen in achieving the 2015 targets under the existing systems.

In several countries one problem cited has been the lack of incentives for dismantlers to fully dismantle
elements from ELVs, as this is not economically viable. Exceptions exist in countries with subsidised collection
and dismantling facilities. This has also been the case for automotive glazing. Dismantling of glass from ELVs
is resource-intensive and costly and has therefore not been implemented very systematically, as it is not

worthwhile for dismantlers.

This situation has led to the emergence of innovative shredding and post-shredding technologies (PST). New
technologies allow a number of materials to be left on the ELV while being shredded and therefore do not

require prior dismantling. Markets are also being developed for shredder residue.

A new tendency towards the development of PST as a possible solution to the treatment of ELVs could be
crucial to the future implementation of the Directive and of EU standards for ELV treatment. Further
understanding and investigation is therefore required on PST. From an initial understanding, it would appear
that such technologies could provide a worthwhile alternative to the requirement for dismantling and
recycling of single elements of ELV and could provide an alternative solution for automotive glazing in

particular.

This may require adjustments in the provisions of the Directive and a flexible approach to the concept of
recycling. In particular the requirement to remove glass from the ELV with a view to recycling would need to

be reconsidered.



Automotive glazing industry position on ELV recycling
As an industry, the automotive glazing sector is not a key operator in the recycling of automotive glass and is
not a customer for such glass. However, if ELV derived cullet meets rigorous quality requirements it can be

used by the fibreglass, container glass and flat glass industries.

Table 3 — Maximum permissible levels of the major contamination types usually found in cullet,

for float, containers and fibreglass

Contamination tvpes Particle weight / size Float max allowed g/t Fibreglass max Containers max
YP g allowed g/t allowed g/t
Ferrous metals >0.5g None 65 50
(2if<0.5g)
Non-ferrous metals >0.1g None 24 20
(0.5if <0.1g)
Refractory materials >0.2mm None 250 20
Organic substances >2g None 120 3000
(45 if < 2g)

Nevertheless the automotive glazing sector is actively involved in discussions on the treatment of ELVs glazing

and provides advice and assistance to the economic operators involved.

Key messages

+ The EU Directive on end-of-life vehicles is to be welcomed as a useful measure in reducing the

environmental impact of ELVs.

+* Currently, there is no standardised system for the treatment of ELVs across the European Union.
Economic operators are still facing certain structural issues which hamper the good functioning of the

ELV treatment chain.

*» The targets set in the Directive for recycling, reuse and recovery will require further concerted efforts

and flexibility in order to be achieved.

«» Automotive glazing, as one of the materials present in ELVs, also has to be addressed. Glass for

Europe members are convinced that glass from end-of-life vehicles can be recycled in many ways.



However, it is important to stress that the quality of the material obtained from ELV glazing (cullet)

needs to comply with quality requirements for subsequent use.
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Furthermore, there are currently practical problems in removing glass from ELVs. Allowing glass to
remain in the vehicle during the shredding process is a useful alternative to dismantling. Processes
involving Post-Shredding Technologies (PST) offer sound solutions both economically and

environmentally for the treatment of ELVs and the optimal use of the residues.

++ The Directive may need to be adapted to take account of such developments and to allow the market
to develop solutions to achieve the targets in the Directive. For instance, the requirement to remove

the glass on the ELV before shredding could be reconsidered.
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Glass for Europe has been actively involved since the inception of the Directive and its preparation

and will continue to provide input and assistance in the implementation process across Europe.

For further information contact:

GLASS FOR EUROPE aisbl/ivzw
Avenue Louise 89, 1050 Brussels — T. + 32 (0)2 53743 77 —F. + 32 (0)2 537 84 69

info@glassforeurope.com — www.glassforeurope.com
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