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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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Rare earth elements (REEs) have become essential for a wide range of industrial applications including
electric vehicles, batteries, smartphones, displays, transparent lenses, optical fibre and so on. Due to
these varied, important applications, REEs are referred to as “vitamins of industry”. In order to ensure
the successful use of these vitamins, supply to the industry should be smooth. However, resource
scarcity creates an imbalance between supply and demand. Therefore, the importance of REEs
is increasingly significant. In order to overcome resource scarcity, the recycling or urban mining of
industrial waste and end-of-life (EOL) cycle products is necessary.
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Exchange of information on rare earth elements in
industrial wastes and end-of-life cycled products

1 Scope

This document specifies methods of information exchange between waste handlers and recyclers for

i T i =Of-H ~Thyis document
itates the efficient recycling of REEs so that dependency on mining can be reducedbypromotion of
REE recycling.

This|[document also includes a generic life cycle of the REE recycling process.

2 Normative references

The following documents are referred to in the text in such a waykthat some or all of their content
constitutes requirements of this document. For dated references,‘enly the edition cited [applies. For
unddted references, the latest edition of the referenced document(including any amendments) applies.

ISO 42444-1, Rare earth — Vocabulary — Part 1: Minerals, oXidés and other compounds
ISO 42444-2, Rare earth — Vocabulary — Part 2: Metals@nd their alloys

[SO 42450, Recycling of rare earth elements — Requirements for providing information on industrial waste
and @nd-of-life products

3 Terms and definitions

For the purposes of this document,~the terms and definitions given in ISO 22444-1, 1$0 22444-2,
[SO 42450 and the following applj:

ISO gnd [EC maintain terminological databases for use in standardization at the following dddresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia;-available at http://www.electropedia.org/

3.1
industrial waste
wastle produced by industrial activity, which includes any material that is rendered usel¢ss during a
manfifacturing process such as that of factories and industries

Note 1 to entry: Industrial waste originates from downstream processing operations of manufacturing
industries. In this document, downstream operations refer to processes during the production stages such as
machining, milling, chamfering, etc.

SOURCE: ISO 22450:2020, 3.5, modified — “mining and milling operations” has been deleted from the
definition and Note 1 to entry has been replaced.]

3.2

life cycle

consecutive and interlinked stages of a product system, from raw material acquisition or generation
from natural resources to final disposal

[SOURCE: ISO 14040:2006, 3.1, modified — “of a product system” has been added.]

© IS0 2021 - All rights reserved 1
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life cycle stage

element of a

EXAMPLE

[SOURCE: IS
3.4

life cycle (3.2)

Raw material acquisition and production, manufacturing, collection, dismantling, pre-treatment,
identification, sorting, recycling.

0 14009:2020, 3.2.18, modified — the example has been added.]

quick response code

QR code

machine-regdable code consisting of an array of black and white squares, used for storing infonm
for reading by the camera on a smartphone

3.5
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use of radio
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FEigutre 1 — Generic life cycle of REE recycling

6 Labelling methods

6.1 | General

There are\many different types of labelling methods, including barcodes and RFID. One-fimensional
(1D) |barcodes are simple and widely used for providing information for products. Howeyer, they can
repreSent onty a Shatt anourt of data: T comparisorn, two-dimensionat 2Dy barcodesand RFID can
include lots of data. Therefore, this document specifies the use of 2D barcodes, specifically QR codes
and RFID, to record REE information.

6.2 QRcodes

2D barcodes are a type of printable label with a low cost and a high storage capacity. There are several
kinds of 2D barcodes including QR codes, PDF417, DataMatrix and MaxiCode. The specifications state
that up to 2 900 bytes and 4 200 ASCII characters can be encoded in a single symbol.

QR codes are the most suitable and efficient method for storing REE information due to their larger
capacity for recording data and error correction function. QR creation and reading tools are commonly
available and the cost of creation is very low to negligible. They have readability in different orientations,
good processing speed, high durability against damage and a sufficient lifetime. Furthermore, they

© IS0 2021 - All rights reserved 3
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have almost no environmental impact and they can direct a user to online content. Their large storage
capacity is particularly useful in this context, since there are 17 REEs plus numerous variables such as
the name of the supplier, etc. (see Clause 7). All these data can easily be incorporated into a QR code.

6.3 RFID

RFID tags contain an integrated circuit for storing and processing information. The tags contain the
information in a non-volatile memory and can be read at a distance of hundreds of metres from the
RFID reader, depending on the type of tag. RFID uses electromagnetic fields to identify RFID tags. Thus,
unlike 2D barcodes, they do not need to be within the line of sight of the reader. Like QR codes, RFID

tags can be read in different orientations and have a good processing speed. Although they are more
expensive th create than QR codes, RFID tags have the function of real-time location tracking anfl are
well suited to cylindrical objects.
7 Label contents

The label shall contain REE information in accordance with ISO 22450. Thiswill reduce the fime,
energy and|[money spent on confirming the economic efficiency of recycling;"The summarized| REE
information| shall be encoded in plain text where a declaration of composition’is not mandatory} The
label, as illutrated in Annex A, shall contain the following information:

a) 1st row: “Name of the supplier, manufacturer or producer”, which is provided to maintain the
reliability of the information;

b) 2nd row: “Name of the product”, which gives information about any possible contamination qf the
REE prdduct located inside the whole product;

c) 3rdrow: “Gross mass of the shipment”; if available, the gross mass of REE should also be provided;

d) 4th row: “Physical form of the product”, sincé)this is an important parameter in deciding the
recycling route for REE;

e) 5throw “Method of storage”;
f) 6th row: “Date of production”, which-is provided to improve quality control;

g) 7th row: “Country and region”‘which is also provided to improve quality control since geolqggical
and climate conditions play.a Key role in deciding the amount of REE left for recycling;

h) 8th row: “Production method”, since compositions and recycling methods can be dependent op the
production method;

i) 9throw; “WRE code”, which is the waste rare earth (WRE) product classification code in accordance
with ISQ 22450:2020, Clause 5, Table 2;

j)  10th row&*Batch number”.

8 Data exchange

Information on REEs in industrial waste and EOL products should be communicated to recyclers and
policymakers involved in REEs. This information, except for the composition declaration, shall be
recorded in the QR code in accordance with ISO 22450 by the waste handlers of industrial waste and
EOL products. Waste handlers may also share the complete information in accordance with ISO 22450,
i.e. including a composition declaration; however, this is not mandatory. Recyclers can then access it by
scanning the QR code.
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Annex A
(informative)

Measurement example

Figure A.1 gives a hypothetical example of a QR code for an EOL sintered magnet to be attached to the
shipment box. This QR code contains 262 characters including spaces and represents 284 bytes.

Figure A.1 — Example of a QR code for an EOL sintered magnet

Scanping the QR code in Figure A.1 providesthe following example information:

Nameg of the supplier, manufacturer orpreducer: ABC

Namg of the product: Sintered magnet waste
Grosp mass of the shipment (inkg): 100

Physijical form of the produet: Solid

MetHod of storage: Unidentified

Date|of production (YYYY-MM-DD): 2020-10-24

Country andregion: South Korea, Incheon
Production method: Sintered

WRE code: WRE0101

Batch number: 901018
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