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Abstract Rare earth elements, which are important components of motors, are in high demand and thus constantly get
more expensive. This tendency is driven by the growth of the electric vehicle market, as well as environmental issues
associated with rare-earth metal manufacturing. TC 298 of the ISO manages standardization in the areas of rare-earth
recycling, measurement, and sustainability. Korea, a resource-poor country, is working on international standardization
projects that focus on recycling and encouraging the domestic adoption of international standards. ITU-T has previously
issued recommendations regarding the recycling of rare-earth metals from e-waste. ISO TC 298 expands on the previous
recommendations and standards for promoting the recycling industry. Recycling-related rare earth standards and drafts
covered by ISO TC 298, as well as Korea’s strategies, are reviewed and discussed in this article.
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Fig. 1. Chairman and working group structure of ISO TC 298 (as of March 2022).

Table 1. Standards being developed in ISO TC 298 (as of March 2022)

. Standard . Date

No.  Working Group number Title (Nation)
1 WGl 1SO 2aaa BT - Bl - 13 v, AR 9 J[et S 2020-10
fo] Y Aol (Rare earth - Vocabulary - Part 1: Minerals, oxides and other compounds)  (F=#||<h)

5 (Terms and 1SO 224442 ES . 8o J 24 F4 1 I 2020-10
definitions) (Rare earth - Vocabulary - Part 2: Metals and their alloys) F=2AehH

B o] ABE - A9 A7 2 A7 AB @ ABAZ LN 00010

3 ISO 22450  (Recycling of rare earth elements - Requirements for providing information on e
— industrial waste and end-of-life products) &=

: SR Uao] ABE - 4] A1E B oY) AFe] HNEF Ak SHYY

A8 ISO/TS 2021-05

4 (Elements 29451 (Recycling of rare earth elements - Methods for the measurement of rare earth e
recycling) elements in industrial waste and end-of-life products) (= )

43 )71E 9 oY) AFe) SER U2 YR may 2021-06

5 ISO 22453  (Exchange of information on rare earth elements in industrial wastes and end- e
of-life cycled products) (= <)

6 was 150 22027 IEF - 3 W Epd 2021-06
2 ¥A 2 (Rare earth - Packaging and labelling) (EEAIRM
) 2] -
e B AFAS) ST BHE 34

Traceability, 23664 bility of hs in the supply chain from mi d 2021-10
7 packaging, and ISO 2366 (Traceability of rare earths in the supply chain from mine to separate EZAh
labelling products) -

Journal of Powder Materials (J. Powder Mater.)



ISO TC 298914 9] 3] EF A& ¥ =7

Y39 F2 e tgE 2022 2¥ 71E WG2~
WGS7HA] 47)9] ARt A S| ER #ad FF s F
3 Folth. dA) I1SOZ A &5 759 XFS Table
1] f.oFst9 ).

2}7] Table 1914 ISO TS 224512] 7% “TS"7} W74
o] J=d o]& ISO FAEFo Hls) AFAlo] 1=317
U & A-HA §Fe] TFo] ofe T F2Y A6
3l 7]&A] WA (Technical Specification)e] JE)Z A H
7o Mg e $&3 =S sl

HUels WG2 A EokillA gl 58 slar
A3, o= Ut JEF BHE WRAQ1Y FHsHA|
2} ARddl=ol Ak £33 = AFY H7I1 $2uet
= AF FlY] Yol dEFA JEF AU E LA B
JFFAENAIY A de] Bttt o) F {8l 57171, A
An), 7}4717] Soll B45e EF ZEES 23 I
Y RS A8t SRSk Aol M d
A4 e ot}

B 7| AE 1SO TC 298914 Thil Qe JEF
) X3} Azl B =t gk dA A
H EFe 7 ARE 31 2 A el 2
7t ol B3 e} FFEske] s o
= {3, A0S AR W slaady

o] AL 9 HFESE U ITU-T AHEIE ¢
O TC 298014 /R AY NdFd BT
AAE] AHeeE st B 7R ZAe JEF
&8 A4 2T 5 BFE 53 A o3|
wal, FE7Fe FAE =e3h] fgkelth. AElde]
A2 A3l FA FFEAY] Eof - AN

MR o 2t wo Hz

fatss

kA

2. §lags A S ER 24 MEE 2HH IN

2.1, ITU-TOIMe| 8434 WEE B EX8 2oy
TREE

Seehe B SDTA BT AR AA)

251

T3l | 161

)

=dT7Ye FE2 319 Jags ATE vd iES
ITU-TO A3 v} ok, #a W82 Shaidolast3)
A 234 459 “Blawd: LS ST ITU-T SARE
EAZ =70l ApA|3] A= o] lohHe6]. ITU-T+ UN
A8 BF7]7A = A A 71541 A (International  Tele-
communication Union)e| 4 % 7]%41 33 (Telecommuni-
cation Standardization Sector)oll ek A4 L HF3=E
Y3}= 7]Folt}. o]F SGS(Environment, climate change
and circular economy) I7RF(Study group, SG) A= &
A 71%Rsle] #HE 1754 e 7S]
d B5S U Stk

ITUM A= #39H(Recommendation)e] FE|Z FF0]
==, ITU-T L.1000~L.11992] 7~ AA}5 71 &3
=373 Al (E-waste and circular economy) ¥ TS 7
Wkl Q1AL o] F ARFA Hx171719] AL-e A5 A
o2 #AAE ETFERE 7N7F ANEE AT o] F L1030
L.1032= AA71719] Hub2Ql &gl tha i 3
o} Ao ATE =4S wE EFS L1100,
L.1101 % L.1102%, 7] 71&qx Felvetls A=
37He) ®=olt}

3lagEo AEgo] &3] o]HAA Ze= o]l Ul
3 OHAH 7 ZHEFA AF) Wl slAagHY T/ ¢
el ARI) WelkelA] &1, @0l SAsH] g A
2 7tol=glRlo] glom B@FH5HE JRE wdsi= U
o] A7) o= F4, o]E w71 A% A9 A
BIFE AT

ITU-T L.1100 ¥FoNE AREA AF2) rgs 3
wEhel #EE W8-S 22 oH7). 94, FRF A
e Faads ALE T84S Axsta, LS

Ynl=

b wkAel RS A7NAT. ololA 2vlEED e

ks]

pud

of
d

o

ol

54 ARZA AFo] L HaTFE JRE
F5t7] 9%k 2] AA7F ATk AEAL 2T, 2E
55 AABES A, Bagde] FEFe 278t
2] o A7E A AT E AT FEHERu), ZH(R),
(Py) 59 WFZ, FEHE(La), YL TH(Nd), T2

5]

Eor 2 4e Lo

it

Table 2. ITU-T recommendations for recycling rare metals from e-waste

Recommendation

Year and month

No Title
number of approval
ITU-T L.1030 E-waste management framework for countries 2018/06
ITU-T L.1032 Guidelines and certification schemes for e-waste recyclers 2019/08
3 ITU-T L.1100 Procedure for recycling rare metals in information and communication technology goods 2012/02
4 ITU-T L1101 Measurement methods to characterize rare metals in information and communication 2014/03
technology goods
5 ITU-T L1102 Use of printed labels for communicating information on rare metals in information and 2016/07

communication technology goods
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2.2.1. ISO 22450:2020. Recycling of rare earth elements —
Requirements for providing information on industrial waste
and end-of-life products[10]
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Table 3. Classification of rare-earth related industrial waste and
end-of-life products

Classification Details
WREO1xx REE magnets
WRE02xx LED phosphors
WREO03xx NiMH batteries
WRE04xx Polishing agents
WREO05xx Catalysts
WREO06xx Laser crystals
WRE99xx Other REE waste products
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2.2.2. ISO/TS 22451:2021. Recycling of rare earth
elements — Methods for the measurement of rare earth
elements in industrial waste and end-of-life products[11]
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2.2.3. ISO 22453:2021. Exchange of information on rare
earth elements in industrial wastes and end-of-life cycled
products[12]
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Fig. 2. Process of recycling rare earths-related products.
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2.2.4. ISO/WD 22928. Measurement method for magnet
scraps containing rare earth elements
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