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Abstract Owing to increasing demand of rare metals present in ICT products, it is necessary to promote the rare

metal recycling industry from an environmental viewpoint and to prevent climate change. Despite the fact that infor-

mation for toxic substances is partly indicated, a legal basis and an international standard indicating usage of rare metals
is insufficient. In order to address this issue, a newly created study group of environment and climate change at the ITU

(International Telecommunication Union) is doing research to develop methodologies for recycling rare metals from ICT

products in an eco-friendly way. Under this group, the Republic of Korea has established two international standards

related to rare metals present in ICT products. The first is ‘Release of rare metal information for ICT products (ITU-T

L.1100)’ and the other is ‘Quantitative and qualitative analysis methods for rare metals (ITU-T L.1101)’. A new pro-

posal for recommending the provision of rare metal information through a label by manufacturers and consumer/recy-

cling businesses has been approved recently and is supposed to be published later in 2016. Moreover, these
recommendations are also being extended to IEC, ISO and other standardization organizations and a strategy to rein-

force the ability for domestic standardization is being established in accordance with industrial requirements. This will

promote efficient recycling of rare metals from ICT products and will help improve the domestic supply of rare metals.

Keywords: ICT(Information and Communications Technologies), Rare metals, Recycling, E-waste, ITU-T(International

Telecommunications Union Telecommunication)
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(EU)S WEEE(Waste Electrical & Electronic Equipment,
HAZHAAAF A A7) ASE Tl iAol Al A&
&5 A% AAE A gF-E Fosta ATH5). =3
RoHs(Restriction of the use of Hazardous Substances in
electrical and electronic equipment, F 7] A A % F&2
AREAISH A RS B3 B GFES F= AE(Cr) &
ot frallEdel gk AR AISHS 78 skaL UATh6]. 1
2L}, A AR ERAFD TR 7 2009 A& g 5670
HAAa9] 34745, vl=r9] ol U Al (Department of Energy)©ll
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Table 1. International Standard Organization relating on Rare Metals
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He 2 SEs 23 71%6}9?&}. ITUE ITU-T(A
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AR 0] slon BAgdro ZH%’*% EFE ITU-TY
AHKSG, Study Group) TollA 743 7158} At
(SGS5, Environment and climate change)lA] 2009958 &
3L ot ITU-T SG5= 37 318290 Wi o2 ICT(
HEA7ere AREskaL 7193astel] vl ICT Y%= 3
ZVehe BRE AAsla $9EE Autelth gyt
A= vl gk IHAaATdo] F=4 =
AT AKITECH)H $H= AAFEAATFAETRYS] HE7H
283t 2012197 2014'A) 242} ITU-T L.1100(Procedure
for recycling rare metals information and communication
technology goods)Z} ITU-T L.1101(Measurement methods to

characterize rare metals in information and communication
technology goods)®] A|dS F=3FHTH7-9].

Study Group (SG)/

Organization Technical Committees (TC)

Scope Korean Agency

SG5: Environment and climate

Methodologies for evaluating ICT effects on

ITU-T change climate change and publishing guidelines for Ministry of Science, ICT and
ITU using ICTs in an eco-friendly way Future Planning (National Radio
TU-D SG2: ICT, Climate Change The impact of human activities on the Research Agency)
Adaptation and e-Waste environment
To prepare the necessary guidelines, basic and
TC 111:Environmental horizontal standards, including technical reports,
IEC standardization for electrical in the environmental area, in close cooperation
and electronic products and with product committees of IEC, which remain Minist f Trade. Tndust d
systems autonomous in dealing with the environmental Ty ol lrade, Indusiry an
aspects relevant to their products Energy (Korean Agency for
Standardization in the field of rare earth ores, Technology and Standards)
1SO TC 298 Rare earth concentrates, metals, alloys, compounds,

materials, including the reuse and recycling of
waste rare earth products.
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Fig. 1. Road Map for ITU-T Recommendation Development.
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Table 2. World Common Rare Metals in ITU-T L.1100

Group Elements
Alkaline Earth Metal Li, Ce, Be, Sr, Ba
Metalloid Ge, Bi, Se, Te
VII Group Co

Boron Group B, Ga, In, Tl, Cd

High Fusion Point Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, Mn,
Group Re

La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy,
Ho, Er, Tm, Yb, Lu, Sc, Y

Ru, Rh, Pd, Os, Ir, Pt

Rare Earth

Platinum Group

Z~F45(world common rare metal)©|2H= 7HES =U3HA
o 2] BE HARES T 20] BABAT See
Shews Er%ﬁd = 72 JER T 7MY AFe

BRE 5 49947} NGEh AR EE) s A)
46 AR B8 ) S £ 5
Y Az AZAVY, B8, 2, el W, I
7|3, ?l%— e W U 55 slAEEg RS} s A

3.3. ITU-T L.1101

ITU-T L.1101& 20123 Avjul 3] ejeflA] -2y} =
AR BaE 2ebo] MR 2] Aleluig
S 3l 2014 ARHAT. FAHCEE Hags AP
§9) 204, ADE A7 2 ABE PRE AT
s PREA AF) Az AT FEH H2FE
B S Ak S 4% ITU-T L1100 2
7] A% BE UL Flska drks). JaFE
84 9 Y UYL [EC6232100A4 AFS-E L =
XRF(X-ray fluorescence)®} ICP-MS(Inductively Coupled
Plasma Mass Spectrometer) 74 WS 7| 202 AAs|aL
W= AT ©]E 93] TOF-SIMS(Time-of-flight secondary
ion mass spectrometry), XRD(X-ray diffraction), ICP-OES
(Inductively coupled plasma optical emission spectro-
meter), AES(Auger electron spectroscopy) 52 HAEA
WS R S Blastdeh. 8, AAAQ A
85 flal ICT AIFY sfiAl, 2] B £8-353 AlH &
H] Y S5 A8 Zleskar )l

B EFe ST AR Sk Hal 43A
o= AL Figde] A W AT SHEAAE & 30 v
ER ATt XRFS}F ICP-MS & o]-8-ate] =] A|ZAL

o] 54 29 AvEEGE 3-1)3 =ER AFEGE 325
747} sUlE ITU-T L.11019) 3EEH Aéﬂ 28, &7, A
A B FAE A AA Zﬂo}oq ERCSs H%}—t—
Yo R Agel e amse] 44 - AF v 4
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Table 3-1. Mobile Phone Analysis Results by ITU-T L.1101

AEEE 93 [TU-T FAEF g3 sh 329

Element Al Fe Ni Cu Zn Sn Ba Pb Br Be Cr Mn Co Ga Ge As
Unit wt%  wt%  wt%  wt%  wt%  wt%  wt%  wt%  wt% mg/kg mg/kg mgkg mgkg mgkg mgkg mgkg
Quantity 2.4 32 2.3 38 1.3 3 1.5 008 12 6 7000 1000 210 140 20 71
Element Se Mo Ru Rh Cd In Sb Te Ce Ta w Bi Pd Ag Pt Au
Unit mg/kg mg/kg mgkg mg/kg mg/kg mgkg mgkg mgkg mg/kg mgkg mgkg mgkg mg/kg mgkg mgkg mgkg
Quantity <1 200 11 <5 3 40 400 <1 <10 650 4500 1600 110 650 89 1200

Table 3-2. Note PC Analysis Results by ITU-T L.1101

Element Al Fe Ni Cu Zn Sn Ba Pb Br Be Cr Mn Co Ga Ge As
Unit wt%  wt%  wt% wt% wt%  wt%  wt%  wt% wt% mgkg mgkg mgkg mgkg mgkg mgkg mgkg
Quantity 26 47 084 21 1 22 07 1.1 3 55 1000 7700 120 10 <10 17
Element Se Mo Ru Rh Cd In Sb Te Ce Ta W Bi Pd Ag Pt Au
Unit mg/kg mg/kg mgkg mgkg mgkg mgkg mgkg mgkg mgkg mgkg mg/kg mgkg mgkg mgkg mgkg mgkg

Quantity <1 36 19 <5 2 <10

2500

<1 30 5800 11 100 360 1100 3 940

7 &gt ¥ 3-13 ¥ 3-29] 23+ ITU-T L.1100
o] Ao R VIEEH FEEAAEY Jihas JES

2 2o & FFo FFFA

3.4. ITU-T L.rareMetal_Lable

lagd dH SARE ARS FEH2 ITU-TIX=
2014 HIF ZFo] AQFE ITU-T L.rareMetal_LableS
2d FRF =9Ear k. 20161 49 3] ollA] -Euiet
© 71X R AlFel T2 EF ARAT W oR
22k A= F sl QRIEEE AFSAT o & 913
1059] 12 2=} 4359 2219 F=9 §AS v}
Atk T ITU-T L.11009] 34254 AAAPRE 7o
2 ITU-T L.11019] o2 A H=FA7} 4748 5244
2 7Pg3tal BE A 35384 ade] 1713 dAE Al
otate] Fd 4,296702] szAke} Fo] AU 7FsE QR =

00 ~1 O L o W

(a)
Fig. 2. QR Code Encoding for Rare Metals Containing in PCB (a), and its Decoding Results (b).
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Manufacturer : Avanti circuits, Inc, USA

Model name : Non-disclosure

Model number : Non-disclosure

Composition ofthe elements:

1- Alkaline Earth: Ba6.14w

- Metalloid: Ge290w

- Iron Group: None

- Boron Group: None

- High Fusion Point Metal: Til0.3w Cr1.075w Mn17.8w
- Rare Earth: None

- Platinum Group: Rh1.6wPd1.5w

- Others: Br29.5w C11.49w Sn16.3wK90w Pb10w Sb41.5w
Znl4.16wAl47 4wFe76.8wNal.58w Si91 4w Agl 053w
Au70x Cu29.8wNi2.04w

(b)
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I Y. =, weight percent(wt%, 1/100), parts-per-

thousand(%o, 1/10%), parts-per-million(ppm, 1/10°), parts-per-
billion(ppb, 1/10°%), parts-per-trillion(ppt, 1/10'%)2] 5F2] =
AAAE 22t v, w, x, y, 22 7|22 JEsH o). o=
5o BE(Li) 50 ppm¥ HE-H(Be) 200 ppb’} AZH 74
9 “LisS0x Be200y’e] 2oz QJsjof girt. FF 7
of| g2l dlolee] AT & wke A FFS FHISH
Q3] AR dlo]e)7} ASCI(American Standard Code for
Information Interchange) 5% {A HEE = J== A+
719] 3-8 A-8-339 ). LrareMetal Lable 20161 4
3l ojo| A uEtrt AMe HE daio] F0E ]
2016 3fRE7lof waE oA o|t),

4.4 E
Seleks e TR FARE) TN A2H 0
2 3035 ABLS 97 ARE AQ0] wds) 9

ok ITU-TY 8&a4 AEE AT A B3l mid
YSHE ICT A7 Z2RE 8agse 223 A
gasto gy 240 kPR o s BF A A0 A7t
2 R ZAE AET ¢ JE AEFH 7)Eo] u].gzl_g}
Aok AAHo| L A& HaFE ATES 93
Me AEAQ] F73} Fo] e slow %j%*%tk Sl
omE i85 ATE] HA BT Jotsta
ICT AE] AZ/EE 87 342 93 thokst
50| a7EH. o3 &5 fla A ICT AlF W 3
/\:L!J:_J ;H)H ;galz_ ol=sl11 XJE]_—‘ J,]_]:q—o—]_ %’—501/\5}751
o] JAS7IHEH 1. B) Aol Ao a7
AR R W 8234 DG BE AL AL 2
4 A3} AFORRE Bags it LRlEE oY
A g olalsteha 75, A 87 9 71598 g A

B AR $30 Bel- 89 A SR AL B
k. Sevehe WA, AR, 7167 BRoN 1A
71%01] A .JZ;: &9 FE3= /\]/\]-04 oJo ghjjo) ZE3F

E

807} SIeh, T A1, WA, $E, 4, A

B, PHEA 59 T Aol BEow A}
FHE 82349 AAANE AP} Mg F A7)
] | 323} 3AYY APo2 TR} &

Tl —

#Ale| 2

B AT HEAAYER 57712599 Green

ICT 7|9k 245 9 slaa< AAFLSkrecycling) =7
HF AT A @AHE: 10053618)2] ADL kol 423
HAoH ol A=Yt
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