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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GUIDELINES FOR END-OF-LIFE INFORMATION
PROVIDED BY MANUFACTURERS AND RECYCLERS
AND FOR RECYCLABILITY RATE CALCULATION OF
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nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization’ ¢co
ational electrotechnical committees (IEC National Committees). The object of IEC s “to
ational co-operation on all questions concerning standardization in the electrical and electronic f

hical Reports, Publicly Available Specifications (PAS) and Guides (hereafter refefred to

Fnmental organizations liaising with the IEC also participate in this preparationidEC collaborate

ement between the two organizations.

ormal decisions or agreements of IEC on technical matters express, as nearly as possible, an inte
bnsus of opinion on the relevant subjects since each technical cemmittee has representation
bsted IEC National Committees.

Publications have the form of recommendations for international use and are accepted by IEC

cations is accurate, IEC cannot be held responsible for the way in which they are used or
terpretation by any end user.

parently to the maximum extent possible in théif; national and regional publications. Any di
ben any IEC Publication and the corresponding«hational or regional publication shall be clearly ind
tter.

Ces carried out by independent certifi€ation bodies.

ers should ensure that they have'the latest edition of this publication.

hses arising out of .the-publication, use of, or reliance upon, this IEC Publication or any o
cations.

tion is drawn te.the Normative references cited in this publication. Use of the referenced public]
bensable for the-correct application of this publication.

tion is drawn to the possibility that some of the elements of this IEC Publication may be the s
t rights. J\EC shall not be held responsible for identifying any or all such patent rights.

intask of IEC technical commlttees is to prepare Internatlonal Standards How

mprising
promote
elds. To

end and in addition to other activities, IEC publishes International Standards, Technical“Specifications,

as “IEC

cation(s)”). Their preparation is entrusted to technical committees; any IEC National-Committee injterested
e subject dealt with may participate in this preparatory work. International;' governmental gnd non-

closely

the International Organization for Standardization (ISO) in accordance Mith-conditions determined by

national
from all

National

mittees in that sense. While all reasonable efforts are made\to ensure that the technical conter|t of IEC

for any

der to promote international uniformity, IEC National Committees undertake to apply IEC Pullications

ergence
cated in

tself does not provide any attestation of.'€onformity. Independent certification bodies provide cqnformity
Esment services and, in some areas, access to IEC marks of conformity. IEC is not responsiblg for any

bbility shall attach to IEC orsits\directors, employees, servants or agents including individual experts and
pers of its technical committees and IEC National Committees for any personal injury, property dgmage or
damage of any naturezwhatsoever, whether direct or indirect, or for costs (including legal fges) and

her IEC

ptions is

ibject of

ever, a
llected

data of a different kind from that wh|ch is normally publ|shed as an Internat|onal Standard for
example "state of the art".

IEC/TR 62635, which is a technical report, has been prepared by IEC technical committee 111:
Environmental standardization for electrical and electronic products and systems.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
111/252/DTR 111/267/RVC

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

e withdrawn,

* replaced by a revised edition, or
+ amended.
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A
>

bhlication-mavbhaodcciad o
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- | .
A bilingual-version—o

IMPORTANT - The 'colour inside' logo on the cover page of this_publicatipn
indicates that it contains colours which are considered to be useful for the corrgct
understanding of its contents. Users should therefore print this document using a
colour|printer.
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INTRODUCTION

All electrical and electronic equipment (EEE) have an effect on the environment throughout
their life cycle. As increasingly higher volumes of EEE reach their end-of-life (EoL) and
become wastes of EEE (WEEE), it is essential for manufacturers to implement
environmentally conscious design (ECD) as described in IEC 62430 [1]1, taking into account
the optimization of resource efficiency.

One aspect of ECD is an evaluation of potential for recycling of an EEE at the product design
phase, hereinafter called the recyclability rate. As described in ISO 22628 [2], this covers
road vehicles. The recyclab|l|ty rate of EEE is dependent on the parts and materlals used in
re the
of the
recyclability rate based on the product mass approach is not the only criteria (t@ ‘erjsure a
materigl efficient design (e.g. for rare materials), yet it is considered an importapt parameter
for ECID.

It has|also become increasingly important for manufacturers and réecyclers to exghange
certain| specific information to implement both effective ECD and E6lk-treatment operations,
while qomplying with regional and national regulations and recognizing that actual prpctices
vary thfoughout the world.

The pufpose of this technical report is to provide sufficient data:

to provjde developers with data to consider improvements’in recyclability, within the coptext of
the environmentally conscious design process,~and accurately calculate and |inform
downsfream manufacturers and customers of recyclability rates;

to alloy recyclers to safely recycle and to impreve their processes.

This tephnical report covers three main aspects:

1) a description of EoL principles ineluding the scope, terms and definitions and des¢ription
of [a generic treatment process~of WEEE. It is recognized that the generic treatment
process described in this report is but one of many potential scenarios and is intered to
belas generic as possible.” Actual recycling processes may include or exclude por
the generic process presented here;

ions of

2) a fescription of key\product information which is useful when considering the product
EdL and exchangg pof EoL treatment scenario information for manufacturers and refyclers.
In| order to _improve ECD and potentially improve the EoL handling of WEEE,
manufacturers ‘\need to know the processes taking place at the recyclers and regyclers
need to khow some specific information such as parts which may need to be freated
selectivelyto carry out effective treatment;

3) a description of the method of recyclability and recoverability calculation.

This technical report provides examples of EoL treatment scenario and data in Annex D. It
should be noted that each region, nation or enterprise may have their own data. For example,
Annex D contains parts or materials and their respective recycling rates (actual rates) and
recovery rates (actual rates) which might differ from the examples given. In addition, some
enterprises conduct such calculation based on their internal data which are proprietary and
cannot be disclosed. Therefore, when implementing recyclability rate calculation according to
this technical report, it should be noted that this report provides methodology to document the
calculation of recyclability and recoverability and examples of data that can be used but does
not intend to cover all scenarios.

As practices within the recycling industry can change quickly, the sample data should be
reviewed to assure it adequately describes current practices.

1 References in square brackets refer to the Bibliography.
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By using this technical report, manufacturers can use a common format and method to
document and report on the EoL aspect of resource efficiency for ECD. Eventually, this will
result in common methodologies for the recyclability rate calculation and effective information
exchange between manufacturers and recyclers. The potential also exists to provide relevant
stakeholders with more resource efficiency EEE.
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GUIDELINES FOR END-OF-LIFE INFORMATION
PROVIDED BY MANUFACTURERS AND RECYCLERS
AND FOR RECYCLABILITY RATE CALCULATION OF

ELECTRICAL AND ELECTRONIC EQUIPMENT

1 Scope

IEC/T%%MMM&M&MW&WWhanQe
involving EEE manufacturers and recyclers, and for calculating the recyclabilitfy and

recoveflability rates to
e proyide information to recyclers to enable appropriate and optimized“EoL tre
opgrations,

e pro

to gnable manufacturers to implement effective ECD,

o evaluate the recyclability and recoverability rates based on product attribute

refl
Furthe

e crit

e crit

vide sufficient information to characterize activities at EoL treatment facilities i

bcting real end-of-life practices.
more this technical report includes:

pria to describe EolL treatment scenarios;

bria to determine product parts that might, require removal before material sep

atment

N order

s and

aration

and related information to be provided by manufacturers (location and material

composition);

e a f
act

¢ a njethod for calculating the recyglability and recoverability rate of EEE. The calcul

limi
as

rec
tec

e some example data(corresponding to identified scenarios provided in Annex D.

2 Nd

The foljowing-documents, in whole or in part, are normatively referenced in this docum

brmat for information describing EoL scenarios and the results of EoL tr¢
vities;

ted to EoL treatment and does not cover collection. The recyclability rate is exp

atment

btion is
ressed

h percentage of the mass.of the product that can be recycled or reused, whergas the

ncial report can betapplied to all electrical and electronic equipment;

rmative references

pverability rate in addition includes a portion derived from energy recovery.

This

nt and
are im{ispensable for its application. For dated references, only the edition cited appIiEs. For
undated \references, the latest edition of the referenced document (including any

amend

ments) applies.

IEC 62474, Material declaration for products of and for the electrotechnical industry

3 Te

rms and definitions

For the purposes of this document, the following terms and definitions apply.

NOTE The following definitions are harmonized with the glossary of terms currently under development by TC 111
as future IEC/TR 62542 [3].
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3.1

disposal

any operation which is not recovery even where this operation has a reclamation of
substances or energy secondary consequences

3.2

end-of-life

EolL

life cycle stage of a product starting when it is removed from its intended use-stage

[SOURCE: IEC 62075:2008 [4], definition 3.4, modified]

3.3
end-oftlife treatment
any opgration after a waste has been handed over to a facility for product and)prodyct part
reuse, material recycling, energy recovery and residue disposal

3.4
end-oftlife treatment scenario
descrigtion of an end-of-life treatment process and corresponding‘recycling rates of product
parts and materials

3.5
energy recovery
production of useful energy through direct and controlled combustion or other procesging of
waste

Note 1 tp entry: Waste incinerators producing hot watersteam and/or electricity are a common form df energy
recoveryl

3.6
manufacturer
organization responsible for the design, development and manufacture of a product in yiew of
its beirlg placed on the market, regardless of whether these operations are carried out py that
organization itself or on its behalf

3.7
materipl recovery
material-processing operations including mechanical recycling, feedstock (chemical) recycling
and organic recycling, but excluding energy recovery

[SOURCE: ISO 15270:2008 [5]]

3.8
material-separation

operation to separate materials, including mechanical, chemical or thermal process (e.g.
shredding, smelting, sorting , etc.) other than dismantling

Note 1 to entry: Reuse in the context of this technical report does not include second-hand sales.

3.9

recovery

any operation by which waste serving a useful purpose by replacing other materials which
would otherwise have been used to fulfill a particular function, or waste being prepared to
fulfill that function, in the plant or in the wider economy

3.10

recovery rate

ratio of recovered products, product parts or materials mass to waste product mass
reprocessed
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3.1
recoverability
ability of a waste product to be recovered, based on actual practices

3.12

recoverability rate

ratio of recoverable products, product parts, materials mass to total waste product mass
reprocessed

3.13
recyclability

ability of waste product to be recycled based on actual practices

3.14
recyclability rate
ratio ofl recyclable product mass to total product mass

3.15
recycler
organization with the facility to carry out recycling and/or recovery-operations

3.16
recycling
any o;leration by which waste products are reprocessed into products, product| parts,
materials or substances whether for the original or oth€r purposes

Note 1 tp entry: It includes the reuse, the reprocessing of material but does not include the energy recofery and
reprocegsing into materials that are to be used as fuels or for back-filling operations.

3.17
recycling rate
ratio qf recycled products, producti parts or materials mass to waste product mass
reprocg¢ssed

Note 1 t¢ entry: A recycling rate is gbtained by computing data obtained from recycling operations.

3.18

reuse
operatipn by which @ pfroduct, or a part thereof, having reached the end of one use-stage is
used again for the,same purpose for which it was conceived

3.19
total product mass
waste product mass reference which is inputted to the end-of-life treatment process

Note 1 to entry: Total product mass is used for recyclability/recoverability rate calculation.

3.20
waste
any material or object which the holder discards or intends or is required to discard

4 End-of-life treatment process principles

In general, EoL treatment needs to comply with applicable regulations, observe relevant
industry practices and allow efficient recycling and recovery, while at the same time
addressing safety and environmental concerns.

Figure 1 provides a synthesis of the main definition covering end-of-life treatment
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Treatment
Recovery
Recycling
Reuse of waste products Material recovery Energy recovery Residue disposal
and waste product parts

IEC 1

Figure 1 — Framework of the main definition covering end-of-life treatment

EoL tre

a) preltreatment: pre-treatment usually includes operations to mitigate.. hazard

atment generally presents four phases:

895/12

s and

dismantling parts for selective treatment. Parts are dismantled when there-is a pogsibility
for]:euse, or they require selective treatment (e.g. regulations applicable to the recycling
facllity or contractual agreement), where this would allow a better(end-of-life trgatment
efficiency;

b) material separation: several techniques may be used, such ;as mechanical sepparation
(e.g. shredding), chemical separation or thermal separation’ (smelting), with appropriate
sorfing processes;

c) engrgy recovery: after these operations, the remaining and unsorted material ma
be tonsidered for energy recovery;

d) dis

The ge
with e
treatm
intendq
proces

posal: residues are then disposed in appropriate landfills.

neric steps of EoL treatment used in this, technical report are described in Fi
ch part or material flow having its own recycling rate. It is noted that the
nt process described in Figure 2%is one of many potential scenarios, whi
d to be as generic as possibles’ Actual recycling processes may add ad
5es, include or exclude portions.of the generic process presented here.

y then

jure 2,
jeneric
e it is
ditional
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Reusable
i Parts
Part requiring
Pre-treatment Recycled
Materials
Hazard
mitigation »( Part made of Single Additional _/~ Waste for Energy
ecyclable Materials Treatment RErc‘:grvge¥'y Recovery
Partial or Full
Dismantling L
Part Difficult
to Process @)—» Disposal
/—
Remaining Parts
Recycled
Materials
Metal .
Possible
i i e.g. Fe,CuAl...
Material Separation Additioral @% Eneray
> ner
Mechanical Separation | Treatment Recovge¥'y Recovery
Non-Metal
Chemical Separation | —
Residue >—v Disposal
Thermal Separation
(Smelting)
‘@)—» Disposal
IEC 1896/12
Figure 2 — End~of-life treatment generic scheme
The provision of product information may be helpful to recyclers when implementing trgatment
that rgspects environmental “\ahd safety requirements and optimizes parts and %aterial
recovely. Criteria to describe‘these parts are based on their characteristics and exist¢nce of
dedicated EoL processing channels. These criteria are detailed in 5.4 along with [related
information to documentthe characteristics of the parts.
The provision of Eol treatment information, including recycling rates of the different materials,
allows [a recyclability and recoverability rate calculation which is based on the pringiple of
Figure |2 and\EoL treatment scenario which describes the processes at a recycling facility.
Thus, [it<{enables improvements in product design with regards to recyclability appects.
Feedback information exchange is essential when setting up a dedicated Eol channel.

Criteria for treatment process identification are given in 6.2 and related information that
describes the treatment processes is given in 6.4

5 Provision of product information

5.1

General

Provision of product information provides a method for manufacturers or other product
suppliers to make EoL product information available to relevant stakeholders. Information can
be provided on paper or in electronic form. Where a direct information transfer cannot be

guaranteed, an electronic form can be made available on a website.

Details of information are given in 5.2 to 5.4.
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The format given in Annex B should be used preferably for information from the manufacturer.
Sketches, drawings or pictures are recommended to ease the interpretation.

5.2 Product identification

Product identification should contain:

a) manufacturer identification and contact details;

b) name, model or type of product;

c) total product mass — when relevant, the manufacturer should indicate which accessories
or consumables are included in the mass. Dimensions may also be indicated;

d) date of information release — it is recommended to include a revision history;

e) product characteristics that may lead to special transportation requirements.

5.3

Manufg

ndentification of potential hazards

cturers should provide information which identifies the sources of'potential haz

recycling or recovery personnel. Examples include but are not limited-to batteries,

capacit

5.4

5.4.1

ors, springs, high pressure fluids or gasses.

Parts identification for dismantling

General

The m

nufacturer should provide the identification of{pafts that may not be readily id

by recyclers and for which dismantling is recommended, so that recyclers can g
optimiged EoL operations in compliance with regulations local to the recycling fag

requir

This in
as des

Guidel

by contractual agreement.

ards to
power

pntified
erform
ility or

ormation is also used to calculatesrecyclability and recoverability rates of the product

cribed in Clause 7.

nes for defining these parts-for dismantling and based on EoL current practid

given I1 5.4.2 to 5.4.4. It is assumed that further part dismantling would not impro

treatm
mecha

For ea
the nee

e ide

e pur

nt safety or efficiency ‘and that remaining parts can be processed as a whole
nical, chemical, thermal or other means to separate recyclable materials.

es are
e EoL
in any

ch part that requires removal, the following information should be declared based on

d of recyclérs:

ntification-of the part;

bose-for dismantling;

e Joc

m
o1,

e part mass.

It is recommended to provide information concerning the dismantling procedure (dismantling
steps, tool(s), etc).

For the remaining parts, a material content description should be provided according to
IEC 62474, the material declaration standard, using the relevant material classes.

This product description is also used in the recyclability and recoverability rates calculation as
described in Clause 7.

5.4.2

Condition for part reuse

Reuse of parts often gives maximum environmental benefits. When a stable reuse system is
in place and a market exists, reuse becomes economically viable. If such a system exists,
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manufacturers should identify it in product documents or on websites so recyclers not directly
in the system can direct parts accordingly.

A manufacturer is entitled to identify parts as reusable in a scenario for recovery rate
calculations when the following two conditions are fulfilled:

a) it is possible to separate the part from the product while maintaining the part or
component’s functional integrity. In practice, this implies the product design allows
accessibility and that binding systems are reversible;

b) the manufacturer can provide evidence that a commercial reuse and refurbishment system
has been established for that part that takes into consideration regulation and market
expectations. This can take the form of contracts with commercial partners, availability of
refyrbished parts in the marketplace or other evidence that there is an estaplished
system.

5.4.3 Condition for parts that required selective treatment to mitigate eényvironmiental
hazards (de-pollution)

Manufgcturers should provide information which identifies parts that present potential Hazards
to the|environment. For these parts, there are generally legal requirements that |mpose
dismantling and separate treatment. If needed, manufacturers "should indicate| which
operatipns should be carried out before further product dismantling and treatment. This will
assist [recyclers to take the appropriate measures to prevent potential hazards of, at a
minimym, mitigate it before further dismantling or material separation operations.

A few g@xamples are the removal of

— batjeries by EU WEEE and implementing legislation for each country,

— polychlorinated biphenyls (PCB) often centained within old capacitors — see Council
Dirg¢ctive 96/59/EC [6]

— refrigerants as required by international agreements and implemented by individual
countries (see USA Clean Air Act as an example).

Annex |A provides a list of produetparts and materials that potentially should be dismjantled.
This ligt is dependent on the jurisdiction in which the recycling facility resides.

It is important that the source of the requirement is communicated as well as the ppssible
treatmént required if suech’/information is known to the manufacturer.

5.4.4 Condition‘for parts made of single recyclable materials

A manifacturer may choose to identify these parts based on recycler feedback. When a part
of the |product is made from a single recyclable material, dismantling of this part ¢an be
benefigial{/ A single part made from one material is well suited for end-of-life trelatment
without Turther processing. Recycling rates ijor this class ol parts are typically high, see
Annex D.

A manufacturer is entitled to identify parts as single recyclable in a scenario for recovery rate
calculations when the following two conditions are fulfilled:

a) the size of the part and nature of material is such that there is an economical interest for
dismantling. Due to the variety of end-of-life treatment practices, it is left to the
manufacturer to identify components or parts that may lead to improved recovery;

b) there is a specific EoL channel for these materials with higher recycling rates compared to
the results obtained after material separation.

The manufacturer should identify to the recycler these parts and the single recyclable material
they are made of to facilitate effective recovery or recycling.
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5.4.5 Condition for parts difficult to process

Some parts may require specific treatment to optimize end-of-life treatment operations. This
may be due to the physical characteristics of the part that generally are too large for the
capacity of a shredder or are incompatible with the material sorting process at a particular
facility even after size reduction. Examples of parts that may require removal are castings,
wire or cable and refrigerator motors. Metal parts that are difficult to process through size
reduction and certain plastics are often included in this category.

The manufacturer should identify to the recycler such parts, provide dismantling instructions
and use scenario feedback from recyclers when calculating the recyclability and recoverability
rates.

6 Prpvision for end-of-life treatment information

6.1 Seneral

Becauge of the wide variety of material separation methods, a recycler may wish to prpvide a
manufgcturer with detailed information on its process capability.

Clause| 6 concerns information on the methods used by thelreCycler and facility gpecific
requirements for processing of EEE for EoL treatment. It includes any process thqt sorts
materidls by density, electrical characteristics, magnetic, eddy current, spectrometry gr other
methods based on one or more material properties. Thisfalso includes separation by lhuman
pickerq or sorters.

In partjcular, the recycler should bring suggestions’regarding product design to the aftention
of the [manufacturers for consideration during~product design and in the calculation| of the
produc} recoverability and recyclability rates™'In particular, a recycler should identifly what
parts need to be dismantled and recovered or recycled in specific channels. This|is, for
instange, when material, or a part, caihnot be sorted out on line (e.g. plastics cortaining
substapces of concern) or presenting characteristics outside the treatment process
capabilities, or presenting environmental or safety risks.

In geniral, information should“be provided so that the extent of separation and disposjition of
parts and materials can_‘be’determined and used in the calculation of recyclability and
recovefability rates.

Recyclers should sidentify critical issues affecting material separation such as diffiqulty to
shred, [material-mixing incompatibility impairing recycling performances or dismantling costs.
This aifls the manufacturer in obtaining feedback on the practicality, feasibility and any|issues
with EqQL treatment.

In addition, recyclers shoutd Indicate to manufacturers which product information 1s needed to
optimize recycling and recovery processes, and to ensure adequate treatment.

Recyclers should also indicate to the manufacturers the materials, parts or components that
are dismantled. For these instances, the recycling rate should be also indicated. The numbers
reported should reflect the actual performance of the system employed by the recycler and
not the theoretical capability of the equipment installed. They may vary according to the
system employed by the recyclers at a given place.

The information from recyclers may be detailed when a particular product is treated in a
dedicated stream. An average recycling rate may be given when the product is processed in a
mixed stream, or when a generic EoL treatment process is referred to, as appropriate.

Recyclers may be required to obtain information from downstream recyclers or treatment
providers.
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Then, upon request, waste treatment information should be made available to the
manufacturer of the products, as described in 6.2 to 6.4

A framework of information from recyclers is given in Annex C.
Information can be provided on paper or by electronic form.

6.2 End-of-life process identification

A lead page describing the contact data and a description of the EoL treatment process
(general diagram and techniques, or generic EoL treatment process category) should be
provid gd-by-the—recyscter

It shou|d contain:

e company name and address;

. co:]‘tact name and email address;
e gernleric process diagram;

e covered product categories;

e datg of release.
6.3 Measures for pollution prevention

Recyclers should provide the manufacturer with information on implementation of pgpllution
prevention measures in compliance with legal and any specific requirements from the
manufacturer.

In addifion, recyclers should inform manufacturers of any difficulties they have experienced or
they mpy face in pollution prevention.

6.4 FoL scenario information
6.4.1 General

The provision of information by recyclers about their process, in particular con¢erning
dismarjtling operations ¢and recycling or recovery rates achieved, assists manufacturers to
assess| the recyclabilityyrates of their products and improve their designs with regards|to EoL
treatment. This ultimately has a greater environmental and societal benefit.

Elements of the-EoL process to be documented are given in 6.4.2 to 6.4.6. It should b¢ noted
that this technical report covers the methodology to calculate recyclability and recovgrability
rate buIt dees not stipulate that recyclers’ proprietary information should be disclosed.

6.4.2 Reuse system documentation and data

The recycler should provide documentation that a commercial reuse and refurbishment
system has been established for that part/component. Evidence of such a system can take the
form of contracts with commercial partners, availability of refurbished parts in the marketplace,
or other evidence that there is an established system. Documentation of the statistics on the
rate of reuse of parts from EoL treatment should also be included either in the form of sales
numbers as a percentage of incoming parts or third party industry wide surveys.

6.4.3 Recovery of single recyclable materials documentation and data
For product parts made of single recyclable materials, recycler specification should include:

e material description;
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e minimum purity (acceptable contaminants);
e size and/or mass;

e material recycling rate and/or energy recovery rate when appropriate.

Documentation should consist of a statement of results for the recovery/recycling process.
The material recycler may need to consult with the purchaser of the material after
removal/disassembly from the product to obtain the information on the actual recovered
material rate. In that case, a statement from the final processor of the material stating the
recycling and recovery rates should be included.

6.4.4 Requirements for part difficult to process

For product parts affecting material separation or requiring special EoL process, \recycler
specifitations should include:

e profduct part description or characteristics;

e reapon for requirement;

e malerials recovered during processing of these parts;

e recycling rate and/or energy recovery rate when appropriate.

Docurrrrntation should consist of a statement of results from&the final end-of-life treathent of
the removed parts/components. The material recycler may neeed to consult with the pufchaser
of the material after removal/disassembly from the product to obtain the information|on the
actual fecovered material rate. If that is the case, a statément from the final processof of the
material stating the recycling and recovery rates should be included.

6.4.5 Material separation effectiveness documentation and data

Documientation should consist of the input;and output statistics for the reporting facility using
the reported process and products.

Documientation should include thé-input material mix or product, the recovered material
streamp and the recycling and recovery rates for each stream.

6.4.6 Disposal documentation and data

Recyclers supplying data for final disposal should have validated records from the prdcessor
that states the method and final disposal of the removed components. If specific material
recovely rates_are' also being reported, evidence that the processor actually recovered
materials at that rate should also be included.

7 Calcwlation method for recyclability and recoverability rate

7.1 General

There are two main elements which influence recycling rates and recovery rates of EEE in
EoL treatment:

a) the design characteristics of the product such as the structure, material composition,
size,weight, ability of part dismantling, etc. (see Clause 5).
b) the characteristics and performances of the EoL treatment process (see Clause 6).

Each series of EoL processes may be then described with a scenario that provides these
characteristics for the system as a whole.

To calculate the recyclability rate and recoverability rate of EEE, the general principles are
applied as below, based on the scheme in Figure 2:
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lection of an EoL treatment scenario:

Generally the manufacturer has limited control or influence over EoL treatment of a
product. However, the designer may need to choose the end-of-life treatment scenario
that will be used in the calculation.

(2) apply data corresponding to the selected scenario and relevant product information.

NOTE A generic EoL treatment scenario may be used for the estimation of EoL treatment and recovery rates
when information on the specific EoL treatment scenarios is not available. Manufacturers can use also their own
data for the calculation. Upon request, they should provide documentation of the recycling method and applicability

to the pr

oduct.

7.2 End-of-life treatment scenario selection

An EdL treatment scenario is a description of an EoL treatment process (apd the
corresponding recycling rates and recovery rates of product parts and materials.This[should
reflect typical current EoL treatment practices.
These [elements depend on the local infrastructure for EoL treatment, mdarkets for rgcycled
materials, and the type, technology and efficiency of an EoL treatment operation.| These
elemerlts can vary significantly when the market value of recyeled materials arld EoL
treatment infrastructure are changed.
The manufacturer can use representative data such as data from’ a public sources or ipdustry
association for the calculation of the recyclability rate for a spgecified region and produc} group,
The sejected scenario should be as far as possible appropfiate for the category and market of
the product studied.
An end-of-life treatment scenario should include follewing information:
e spdcific EoL treatment flow including dismantling;
e recycling and recovery rates of each.product part and material.
Annex|D shows examples of EoL.freatment scenarios.These examples are from gpecific
regiong but can be used as representative data where appropriate.
7.3 Calculation of recyclability and recoverability rate
7.3.1 Variables and/their symbols
Table 1 describes_the.Ssymbols of the mass variables used in calculating the recyclability and
recovefability rates.
Table 1 — Masses — Symbols and definitions

Symbaol Definition
mg) Mass of i" part
RCR(i) Recycling rate of the it part in the corresponding end-of-life treatment scenario
RVR(i) Recovery rate of the i part in the corresponding end-of-life treatment scenario
Rcyc Recyclability rate
Reov Recoverability rate
Mege Total product mass

NOTE All masses should be expressed in the same unit.
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7.3.2

Recyclability rate, R

Recyclability rate

cyc’

is calculated using the formula:

7.3.3

Recov
is calc

7.3.4

Recycl

flow:

a) sel

Sum of recyclable masses of each parts
Total product mass

_ 2m0<ROR) o,

Megee

x100 %

Rcyc =

Recoverability rate

rability rate, R, of the product, as a percentage by mass (mass fraction”in p¢
lated using the formula:

Sum of recoverable masses of each parts
Total product mass

_ > (mgy x RVRg)
Meee

%100 %

Rcov =

x100 %

Calculation flow

bbility rate and recoverability rate can be;conducted through the following calg

bct a scenario for the calculation;

b) prepare data of the product specified; this would include a description of the pa
malerials in terms of their masses;

NOTE

c)

d)
e)

f)

7.4

For this purpose IEC 62474 may.be used.

identify parts for dismantling, their mass and corresponding recycling rate and rg

rat

by using EolL treatment scenario:
reusable product parts (see 5.4.2);
parts for selective treatment (see 5.4;3);
parts with single recyclable material and easy to dismantle (see 5.4.4);
parts difficult to process (see 5.4.5);

of the product, as a percentage by mass (mass fraction in per cent),

rcent),

ulation

ts and

covery

idenptify” in the remaining parts the mass of recyclable materials through npaterial
separation (see 5.4.1);

select the corresponding recycling rate and recovery rate by using end-of-life treatment
scenario ( see 7.2);

calculate recyclability/recoverability rate of the product (see 7.3.2).

Recyclability and recoverability rate communication

When a manufacturer communicates information of recyclability or recoverability rate, he
should provide identification of the product reference and of the EoL scenario used.

The manufacturer should make available the corresponding product information as described
in Clause 5 and the EoL scenario information as described in Clause 6.
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Annex A
(informative)

Indicative list of materials or parts to be identified for selective treatment
In order to ensure that waste treatment does not harm people's health or the environment, in

particular water, air or soil, wildlife and flora, it is required usually by regulation to take apart
and direct some components or product parts into specific treatment channels.

The follawing indicative list gives items commaonly covered by legislation:

— parls containing polychlorinated biphenyls (PCB);

— batferies;

— printed circuit boards if larger than 10 cm?;

— tongr cartridges, liquid and pasty, as well as color toner;
— plasgtic containing regulated flame retardants;

— parfs containing asbestos;

— cathode ray tubes (CRTs);

— chlgrofluorocarbons (CFC), hydrochlorofluorocarbons “(HCFC) or hydrofluorogarbons
(HRC), fluid hydrocarbons (HC);

— gag discharge lamps;

— liguid crystal displays (together with their casing where appropriate) of a surface greater
thaph 100 cm?2 and all those back-lighted withcgas discharge lamps;

— external electric cables;

- co:]:ponents containing refractory cerdamic fibres;
— components containing radioactive substances;

— elegtrolyte capacitors containingtsubstances of concern (height > 25 mm, diameter >|25 mm
or proportionately similar volume).
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Annex B
(informative)

Example format for manufacturer product end-of-life information

B.1 Example

Producer/ Name company:

manufacturer Website link

identifjcation(5-2)-Address+emaik

Produc¢t Name of product, product

identifjcation (5.2) | family, model, etc :
Reference

Skefches, drawings or pictures of
product/ product family

Indication of size (dimension or mass)

Informfation for end- Items: Location
of-life rreatment

PotemLal hazards
identifjcation ( 5.3)

Reusaple parts

(5.4.2)

Selective treatment
(5.4.3)

Single|recyclable

materipl parts
(5.4.4)

Parts difficult to

process (5.4.5)

Sketches, drawings or pictures to identify
and locate parts and material listed

Document reference number Date of publication:
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Annex C
(informative)

Framework of information from recyclers

General

When a manufacturer refers to a specific EoL channel (e.g. for reuse of single material part),
it should provide documentation that a commercial reuse or EoL treatment system has been

establi

Atam
the fol

sned 1or that part. I'nis iInformation should be based upon recyclers’ declarations

nimum, a communication of information about treatment of these parts should
lowing: part description, commercial reuse or EoL treatment systém; com

partnels, percentage of part effectively reused or material effectively recycled.

Docum
numbe

lentation of the statistics on the rate of reuse of parts should/be in the form o

wide slirveys. Only the fraction of the parts actually resold should be counted as havin
recyclegd by reuse.

contain
mercial

f sales

's as a percentage of incoming parts for end-of-life treatmént or third party ipdustry

g been

NOTE [n some national EoL treatment cases, 100 % of the part mass should be reported as recycled|content,
regardlegs of the actual reused portion.

C.2 |Recycler information

Compqny name: | Date: |

Company address:

Contadt name: Contact Email: |

C.3 [Process description

Proces

is diagram — Treatment methods — Products covered

C.4 [Process capability for material separation
c.41 Pr ent
Product part Reason for Restriction Materials Recycling/recovery
description restriction criteria recycled/recovered rate
C.4.2 Single material product parts
Material Minimum durity Size Materials Recycling/recovery
description (acceptable restrictions recycled/ rate

contaminants) recovered
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C.4.3 Material separation effectiveness

Product or material mix

Recovered material

Recovery
rate

C.5 Pollution prevention
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Annex D
(informative)

Examples of treatment scenarios

General

Each region, nation or enterprise may conduct the calculation for some specific purposes, as
necessary, according to the data available internally. In many cases, the data itself are

deeme
disclos|
current
survey

Scenar
using t
a pers
accoun
purpos

The re
most re

D.2

The d3
(KEA)
compa

was esftablished as a standard of KEA,)namely KEA CE-3500 [7].

D.2.1
Dismar

- par
- pro

— pro

Separd

practices. For each scenario, the scope of operations is covered, the'\date
and the source of information, etc. is given.

he calculation method stipulated in this technical report. Therefore; it is suggest
bn who conducts the calculation according to this technical{report always tak
t the appropriateness of the data available and whether or/not it should be used
e of this report.

cent and appropriate scenarios when calculating{recyclability or recoverability ra

Example 1: KEA scenario for large household appliances

ta in the following tables come from“a study by the Korea Electronics Assg
n which practices of the two endsof-life treatment centres2 and one plastic re
ny3 for large household applianeg*in Korea are investigated. The result of thg

Process description
tled before shredding:

s which require selective treatment;
Huct parts withrsingle recyclable material and easy to dismantle;
duct pantsydifficult to process (shredding).

tionlafter shredding:

annot be

Tl_b—l_l_l_l—_l_l_v_v_r_@o € a certain level of proprietary particularly for the enterprises and c
ed. Annex D provides scenario recycling and recovery rates that correspond ¢ some

of the

ios can be used for the calculation of recyclability and recoverabijlity, rates of a product

ed that
es into
for the

Cycling industry is a continually evolving industry; hence, it is recommended to yise the

tes.

ciation
cycling
study

NOTE

The process below should be harmonized with Figure 2.

magnetic separation of ferrous metals;

— eddy current separation of metals;

w N

water and salt water separation of plastics.

Yeungnam recycling centre in Chilseo, Korea, and Capital area recycling centre in Yongin, Korea.

CN-Technology Korea Co. in Hwaseong, Korea.
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D.2.2

Recycling and recovery rate data of the example 1 scenario

— 25—

Table D.1 — Recycling and recovery rate of product parts

which require selective treatment

NOTE All abbreviations should be followed by their fully spelt out term.

Part or material

Recycling rate

Recovery rate

RCR(i) RVR(i)

Power cable 25 90
gii;r)]e;(r:]i)tlcl)sr )(containing polychlorinated 50 20
Switch [Hg) 50 90
Backligphting lamps (Hg) 80 90
Batterids (internal) 0 0
PCB (pfinted circuit board assembly) 10 90
BFR (bfominated flame retardant) plastics 0 90
Asbestgs 0 0
CRT (c@thode-ray tube) 80 80
CFC (chlorofluorocarbon) - R11, R12 80 80
HCFC (hydrochlorofluorocarbon) - R141b 80 80
HFC (hydrofluorocarbon) - R134a 80 80
HC (hydrocarbon) - R600a 0 0
FluoresFent tubes 95 95
Gas dislcharge lamps (excludes fluorescent 70 70
tubes)

LCD (liquid crystal display) 0 0
Refractpry ceramic fibres 0 0
Radioag¢tive substances 0 0
Electrollyte capacitors 0 0
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Table D.2 — Recycling and recovery rate of product parts

with a single recyclable material

Recycling rate

Recovery rate

Material RCR(i) RVR(i)
ABS (acrylonitrile butadiene styrene) 90 90
PP (polypropylene) 90 90
HIPS (high impact polystyrene) 90 90
GPPS (general purpose polystyrene) 98 98
SAN (styrere-aerHonitrie) 98 98
PC (polycarbonate) 90 90
Steel (deneral) 95 95
Stainlegs steel (magnetic) 95 95
Stainlegs steel (non-magnetic) 95 95
Alumingm 95 95
Copper 98 98
Nickel gure 95 95
Zinc dig casting 95 95
Magnedium 95 95
EP (EPPXY resin) 0 90
PF (phgnol formaldehyde resin) 0 90
PUR (pplyurethane foam) 0 90
Glass (floor panel) 0 0
Glass (ghelf) 0 0
Table D.3 — Recycling and recovery rate of product parts difficult to process
Part name Rec;;?céig(gi) rate Recc};v\z;z)rate

Comprgssors 90 90
AC motpr 90 90
Resin motef 0 0
Clutch 90 90
Evaporator 90 90
Transformer (MWO: microwave oven

transformer) 90 90
cement weight balance 0 0
steel weight balance 95 95
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