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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in

liaison with ISQ _also take part in the work ISQ collabarates closely with the International Fle

ctrotechnical

Commissipn (IEC) on all matters of electrotechnical standardization.

Internationjal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,|Part 3.

The main fask of technical committees is to prepare International Standards. Draft International Stand
by the teg¢hnical committees are circulated to the member bodies for voting. Publication as an
Standard fequires approval by at least 75 % of the member bodies casting a vote.

ards adopted
International

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of

patent rights. ISO shall not be held responsible for identifying any or all such patent rights.
ISO 22624 was prepared by Technical Committee ISO/TC 22, Road vehicles.

Annex A forms a normative part of this International Standard. Annéx B is for information only.
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Introduction

End-of-life road vehicles contribute to the total volume of waste to be treated. As part of the road vehicle life cycle,
it is essential that recovery issues be taken into consideration during the design phase for environmentally sound
treatment to be ensured.

Today, recyc ing has to be taken into account in addition to anpty, emissions and fuel consumption whe designing
a road vehicle. Consequently, there is need for an indicator for evaluating the ability and potential of e vehicles
to be recovefed/recycled.

The method for calculating recyclability and recoverability rates specified by this International Standard i§ based on
four main stgges inspired by the treatment of end-of-life road vehicles. Recyclability/recovefability rates glepend on
the design gnd material properties of new vehicles, and on the consideration of proven-technologie3 — those
technologies|which have been successfully tested, at least on a laboratory scale, in thisscontext.

The calculation method of this International Standard cannot reflect the process that will be applied tp the road
vehicle at thg end of its life.
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INTERNATIONAL STANDARD

ISO 22628:2002(E)

Road vehicles — Recyclability and recoverability — Calculation

method
1 Scope
This Interpational Standard specifies a method for calculating the recyclability rate and the recoveralility rate of a
new road Mehicle, each expressed as a percentage by mass (mass fraction in percent) of-the ‘road vehicle, which

can potenfially be

— recyc
—  recov

The calcul

2 Norrn

The follow
this Intern
publication
investigatg
undated r
maintain r

ISO 1176,

ed, reused or both (recyclability rate), or
bred, reused or both (recoverability rate).

ation is performed by the vehicle manufacturer when a new vehicle is put on the market.

hative reference

ng normative document contains provisions which, through reference in this text, constitute

s do not apply. However, parties to agreements based on this International Standard are e
the possibility of applying the most recent edition of the normative document indicate

eferences, the latest edition of the normative document referred to applies. Members of

bgisters of currently valid InternationahStandards.

Road vehicles — Masses — Vlecabulary and codes

3 Terms and definitions

For the pd
(see Figur|

3.1

rposes of this international Standard, terms and definitions given in ISO 1176 and the fo
B 1).

vehicle mass

my

provisions of

ational Standard. For dated references, subSequent amendments to, or revisions of, any of these

ncouraged to
j below. For
SO and IEC

lowing apply

complete

ehicle shipping mass_as specified in ISO 1176 plus the mass of lubricants _coolant (if nee

ded), washer

fluid, fuel (tank filled to at least 90 % of the capacity specified by the manufacturer), spare wheel(s), fire
extinguisher(s), standard spare parts, chocks, standard tool-kit

NOTE

3.2
re-use

Adapted from ISO 1176, “complete vehicle kerb mass”.

any operation by which component parts of end-of-life vehicles are used for the same purpose for which they were

conceived
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3.3
recycling

reprocessing in a production process of the waste materials for the original purpose or for other purposes,
excluding processing as a means of generating energy

3.4
recovery

reprocessing in a production process of the waste materials for the original purpose or for other purposes, together
with processing as a means of generating energy

3.5

dismantlability

ability of confponent parts to be removed from the vehicle

3.6
reusability

ability of component parts that can be diverted from an end-of-life stream to be reused

3.7
recyclability

ability of cormponent parts, materials or both that can be diverted from an end-of-life stream to be recycled

3.8
recyclability rate

Rcyc

percentage iy mass (mass fraction in percent) of the new vehicle potentially able to be recycled, reused ¢r both

3.9
recoverability

ability of component parts, materials or both that can be diverted from an end-of-life stream to be recovergd

3.10
recoverability rate

RCOV

percentage ly mass (mass fraction in percent) of the new vehicle potentially able to be recovered, reused or both

Recovery

Undefined residue|

(Component parts)

Re-use

(Materials)

Recycling

Recyclability rate 2

(Materials)

Energy recovery

O),\‘

Recoverability rate @

(Materials)

Vehicle mass

@  As a percentage of vehicle mass.

Figure 1 — Vocabulary of key terms — Overview
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4 Variables and their symbols

Table 1 describes the symbols of the mass variables used in calculating the recyclability and recoverability rates.

Table 1 — Masses — Symbols and definitions

Symbol Description
mp mass of materials taken into account at the pre-treatment step
mp mass of materials taken into account at the dismantling step
my mass of metals taken into account at the metal separation step
m mass of materials taken into account at the non-metallic residue treatment step and which canybe ¢onsidered as
Tr
recyclable
m mass of materials taken into account at the non-metallic residue treatment step and which can be gonsidered for
Te energy recovery
nyy Vehicle mass
NOTE All masses are expressed in kilograms.
5 Calculation method
5.1 General
The calculation of the recyclability and recoverability rates.is carried out through the following four st¢ps on a new
vehicle, fof which component parts, materials or both canbe taken into account at each step:
a) pretrdatment;
b) dismgntling;
c) metalg separation;

d) non-npetallic residue treatment.

A partial mpass, mp, mp or myNis determined, respectively, at each of the first three steps, while the partial masses

mTr and m

Annexes A

e are determinedat the final step (see 5.3).

and B give'data presentation and a schematic representation of the method.

5.2 MaIIerials breakdown

The materials breakdown of the vehicle is established by classifying all the materials composing the vehicle into the
following seven categories:

a) metals;

b) polymers, excluding elastomers;

c) elastomers;

d) glass;

e) fluids;

© ISO 2002 - All rights reserved
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f)  modified organic natural materials (MONM), such as leather, wood, cardboard and cotton fleece;

g) others (components, materials or both, for which a detailed material breakdown cannot be established such as
compounds, electronics, electrics).

The total mass of each category can then be determined (see annex A).

This breakdown may be done at each step of the calculation for each partial mass mentioned in 5.1.

5.3 Determination of partial masses mp, mp, myy, m7, and myg

5.3.1 Pretrpatment — Determination of mp

At this step, 1

— all fluids

— batteriegq;

— oil filters
— liquefied
— compreg
— tyres;

— catalytic

NOTE Fl
steering oil, c(
and hydraulic

he following vehicle component parts, materials or both shall be taken into account:

petroleum gas (LPG) tanks;

sed natural gas (CNG) tanks;

converters.

lids include fuel, engine oil, transmission/gearbox oil (including rear differential or transfer box or b

suspension fluid.

For the purpgse of the calculation, these compeonent parts and materials are considered reusable or recy

Determine th

e mass, mp, as the sum of the masses of these component parts and materials.

5.3.2 Dismantling — Determination of mp

At this step,
on the follow

As a generq
dismantlabilif

Certain other ofithe vehicle's reusable or recyclable component parts may be taken into acco
ng.

| requirement, a component part shall be considered as reusable, recyclable or both ba
y, assessed by

pth), power

olant, brake fluid, shock absorber fluid, aif\éonditioning refrigerant, windscreen washer fluid, engine ounting oil

lable.

Lint, based

5ed on its

— accessibility,

— fastening technology, and

— proven dismantling technologies.

As a specific

requirement, a component part shall be considered as recyclable, based on

— its material composition, and

— proven recycling technologies.
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In order to be recyclable, a component part or material shall be linked to a proven recycling technology.

An additional requirement is that the reusability of a component part shall be subject to consideration of safety and
environmental hazards.

Determine the mass mp as the sum of the masses of all parts considered accordingly as reusable or recyclable.

5.3.3 Metals separation — Determination of m),

At this step, all metals, ferrous and non-ferrous, which have not already been accounted for in the previous steps

shall be ta

ken into account. Both ferrous and non-ferrous metals are considered as recyclable.

Determine

the mass, my,, as the mass of the metal remaining in the vehicle after the previous steps.

5.3.4 Ndn-metallic residue treatment — Determination of my, and m¢

The rema
separatior

At this stg
recoverab

Determine
recycling t

Determine
determina

NOTE
Therefore
technologie

5.4 Cal

ning other materials (i.e. materials not taken into account at the pretreatment, dismantlin
steps) constitute the non-metallic residue.

p, the residual non-metallic recyclable materials or both these materials and the residual
e materials may be taken into account.

mT, a@s the sum of masses of non-metallic residue considered as recyclable on the bas
bchnologies (see Table A.1);

ion of mp, mp, my, and my.

Technologies for energy recovery of polymers and elastomers are industrialized on a large sca
bolymers, elastomers and other modified organic natural materials can potentially be recovered
S.

culation of recyclability/recoverability rate

5.4.1 Regcyclability rate

Calculate
formula:

R cyc

he recyclability rate; Reye of the vehicle, as a percentage by mass (mass fraction in perce

:mp +mp w2\ + My %100

my

) and metals

non-metallic

is of proven

mte @s the sum of the remaining masses that\can potentially be used for energy recovery after

le world-wide.
through those

nt), using the

5.4.2 Relcoverability rate

Calculate the recoverability rate, R.q,, Of the vehicle, as a percentage by mass (mass fraction in percent), using the

formula:

R cov

=mp tmp +mpy +mye +Mye %100

nmy
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Annex A
(normative)

Data presentation

The data for the calculation shall be reported using the following table, either on paper or in electronic form (the
materials breakdown section is optional).

Table A.1 — Presentation of data
Brand name: i
Vehicle mass; m,: kg
Model (type/ yariant):
Metals Polymers (excl. Elastomers Glass Fluids MONM Others
Materials elastomers)
breakdown Mass (kg)
Mass (kg)
Fluids Mpy
Battery Mpy
QOil filters Mpg
Pretreatment (mp) LPG tanks Mpy
CNG tanks Mgy
Tyres Mpg
Catalytic converters Mpy
mp total (sum mp4 to mp;) = |
Dismantling (mp)
Part number Name Mass (kg) Part'number Name Mass (kg) Mass (part 11 t¢ x) (kg)
1 6 Mpy a
2 7
3 8
4 9
5 10
¥
mg, fotal (sum 1 to 5) = mpy total (sum 6 to10) = o total (s
mpg + Mpy) =
. Mass (kd)
Metals separation (m);) o ) )
Remaining vehicle metallic content: my =
Recyclable materials () Mass (kg)
Technology no. Name
1 Mypq
2 Mr2
Non-metallic residue 3 S
treatment (m1, and m,) 4tox? MTr4-x
my, total (sum
M to mTrx) =
Energy recoverable materials (m,) Mass (kg)
Remaining quantity of organic materials (polymers, elastomers, MONM etc.): Mye =
_ mp +mp +my +mye
Recyclability rate RCVC - =100 %
my
mp +mD + my +mTI’ + mve
Recoverability rate Reov = my =100 %

@  Please add a separate list for additional parts or technologies.
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Annex B
(informative)

Calculation method

Figure B.1 shows the calculation method schematically.

Calcula ron Vehicle elements
step$
Assumptions
(subclayse) General List Reusable or Energy Undefined
Vv character Recyclable recoverabl residue
All fluids
Batteries
1 Component Oil filters Reusable
Pre-treatinent | parts and fluids LPG tanks recyclable mp
(5.3.1) CNG tanks or both
o Tyres
Catalytic converters
2 Component | As declared by vehicle Reusable
labl
Disman{ling parts manufacturer recyclavle Mp
(532) or both
3
Meta Materials Metals (ffe rrous and Recyclable mp
separajon non- ferrous)
(5.3.3)
Glass Recyclable
. Recyclable,
PoWQ?:;tSO(:;Z?ISl;dmg recoverable
or both @
4 __________________________________________
Non-metallic Recyclable,
. Materials Elastomers recoverable My S
residde both @ r
treatmégnt e |..0rDboth®
(5.3.4) Recyclable,
MONM recoverable
or both @
Others a
v

Vehicle mass, my

E mp +mp +my +my,

Recyclability rate, Reye (%) = x100

my

i mp +mD +mM +m-|-r +m-|-e «

Recoverability rate, R, (%) = 100

my

@ In step 4, the apportionment among the three treatment possibilities is as declared by the vehicle manufacturer.

Figure B.1 — Calculation method
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