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A-ARSUTDIIYTAHIIRINEEEDEE (1/2)

Critical mineral  On US list On EU list On Japan list On India list Australian Australian Australian Global
geological economic production production
potential demonstrated  (2020) (2020)
resources
(2020)
High purity Yes Yes No No Moderate No data No data No data
alumina
Antimony Yes Yes Yes Yes Moderate 125.2 kt 3.9 kt 155 kt
Beryllium Yes Yes Yes Yes Moderate No data No data 240
Bismuth Yes Yes Yes Yes Moderate No data No data 17 kt
Chromium Yes No Yes Yes Moderate 0 0 40,000 kt
Cobalt Yes Yes Yes Yes High 1,495 kt 5.6 kt 135 kt
Gallium Yes Yes Yes Yes High No data No data 300t
Germanium Yes Yes Yes Yes High No data No data 130t
Graphite Yes Yes Yes Yes Moderate 7,970 kt 0 1,100 kt
Hafnium Yes Yes Yes No High 14.5 kt No data No data
Helium No No No No Moderate No data 4 hm?3 140 hm?3
Indium Yes Yes Yes Yes Moderate No data No data 900 t
Lithium Yes Yes Yes Yes High 6,174 kt 40 kt 82 kt
Magnesium Yes Yes Yes No High Magnesite: Magnesite: 799 kt [Magnesite:
286,000 kt 26,000 kt
Manganese Yes No Yes No High Manganese ore: |Manganese ore: 17,200 kt
276,000 kt 4,800 kt
Niobium Yes Yes Yes Yes High 216 kt No data 78 kt
Platinum-group Yes Yes Yes Yes Moderate 107 t 0.522t 380t
elements
Yes Yes Yes Yes High 4,200 kt 20 kt 240 kt
s

Australian Government Department of Industry, Science and Resources
https://webarchive.nla.gov.au/awa/20220603113601/https://www.industry.gov.au/data-and-publications/2022-critical-minerals-strategy
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https://web.archive.org.au/awa/20220603113601mp_/https:/www.industry.gov.au/data-and-publications/2022-critical-minerals-strategy#footnote-15
https://webarchive.nla.gov.au/awa/20220603113601/https:/www.industry.gov.au/data-and-publications/2022-critical-minerals-strategy

A=-ZARSUTDIVTANIIRIIVEBEEDLEE (2/2)

Critical mineral  On US list On EU list On Japan list On India list Australian Australian Australian Global
geological economic production production
potential demonstrated  (2020) (2020)
resources
(2020)
Rhenium No No Yes Yes Moderate No data No data 53t
Scandium Yes Yes No No High 30.34 kt No data No data
Silicon No Yes Yes Yes High No data No data 8 kt
Tantalum Yes Yes Yes Yes High 99.4 kt 0.1 kt 1.8 kt
Titanium Yes Yes Yes No High lImenite: IImenite: 1,100 kt |limenite: 12,000 kt
274,000 kt Rutile: 200 kt Rutile: 1000 kt

Rutile: 35,300 kt

Tungsten Yes Yes Yes No High 577 kt Less than 1 kt 84 kt
Vanadium Yes Yes Yes Yes High 7,408 kt 0 86 kt
Zirconium Yes No Yes Yes High Zircon: 79,300 kt |Zircon: 400 kt Zircon: 2,000 kt

- 26TBOEEMYNIETE
o SELUFVLMAVERPFERCERING, SETIVIFEYUIVINEM

s
Australian Government Department of Industry, Science and Resources
https://webarchive.nla.gov.au/awa/20220603113601/https://www.industry.gov.au/data-and-publications/2022-critical-minerals-strategy
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https://web.archive.org.au/awa/20220603113601mp_/https:/www.industry.gov.au/data-and-publications/2022-critical-minerals-strategy#footnote-8
https://web.archive.org.au/awa/20220603113601mp_/https:/www.industry.gov.au/data-and-publications/2022-critical-minerals-strategy#footnote-9
https://web.archive.org.au/awa/20220603113601mp_/https:/www.industry.gov.au/data-and-publications/2022-critical-minerals-strategy#footnote-10
https://web.archive.org.au/awa/20220603113601mp_/https:/www.industry.gov.au/data-and-publications/2022-critical-minerals-strategy#footnote-11
https://web.archive.org.au/awa/20220603113601mp_/https:/www.industry.gov.au/data-and-publications/2022-critical-minerals-strategy#footnote-12
https://web.archive.org.au/awa/20220603113601mp_/https:/www.industry.gov.au/data-and-publications/2022-critical-minerals-strategy#footnote-16
https://webarchive.nla.gov.au/awa/20220603113601/https:/www.industry.gov.au/data-and-publications/2022-critical-minerals-strategy
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2% : Australia CRITICAL MINERALS STRATEGY & W # %

12‘0' u'r M'O' 1s'n' Commodity type
Australian critical minerals at operating mines and major deposits & Aluminium (HPA)
L f 10° @ Antimony
@ Bismuth, +- Cobalt, +~ Indium
0 @ Chromium, +~ Cobalf, +~ PGE
— @ Cobalf
@ Platinum Group Elements (PGE), +/- Cobalt
Q Scandium, +- Cobalt, +~ PGE
@ Graphite
QO Helium
© Indium
L > @ Lithium, +- Tantalumn, +~ Niobium
O Magnesium
& Manganese ore
Goondiown O Heavy Mineral Sands (HMS) - Titanium, Zirconium
Cis @ HMS - Titanium, Zirconium, REE
© Rare Earth Elements (REE)
RORBANE @ REE, Zirconium, Miobium, +~ Hafnium, Lithium, Tanfalum, Gailium
@ Rhenium
@ Siicon
s S Halgrove 30° QO Tungsten
O Titanium
@ Titanium, Vanadium
@ Vanadium
Project status, as at 31 December 2021
Operating mine
::u'f::"”""“""‘m ShILFARITEATVNSD, EBREIEZ R,
Bachground image. 1.1 mlon scale Sustece Geskogy of Ausbale (2013) wth — CODERIFLULT 2 ,ﬁf‘%%t%KBﬂ% .
i B e A Ao e @ ZEZEIMAROSHEN DA FHFUARL
_ , _ . . | @ AESH EASLRFICY ICRB TERLSICHERL TS

H
Australian Government Department of Industry, Science and Resources
https://webarchive.nla.gov.au/awa/20220603113601/https://www.industry.gov.au/data-and-publications/2022-critical-minerals-strategy
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JOotA FERE -BWAR NP
* China Northern Rare Earth Group High-Tech N _
SR DHI60% DA R Z IR IE
ot ae * China Rare Earth Group Co Ltd . _ - _ . o~
[F R4 L7 7-ADI EHFRE. FHE. FIOWTHEDSAERELE
¢ Xiamen Tungsten Co Ltd _ _ _
FIREEICL S TRFA44LICER
* Guangdong Rare Earth Industry Group
China Northern Rare Earth Group High-Tech®4£E = (d. FEEMRNZE 1L
* China Northern Rare Earth Group High-Tech China Rare Earth Group Co Ltd
S * China Rare Earth Group Co Ltd > 2021F (LT T -AEZEIMDICEHFICLVEE
3 = - N
+ Xiamen Tungsten Co Ltd > PFEESOILLFEROREZENETS
 Guangdong Rare Earth Industry Group Xiamen Tungsten Co Ltd[3f@RA(CLTT7-ALLEE IS
Guangdong Rare Earth Industry GrouplJ/AEREZCL 7 7-AiLLEHE I 5
[#5])
* Beijing Zhongke Sanhuan High-tech Beijing Zhongke Sanhuan High-tech
* Ningbo Yunsheng | > EER-FLELECRERA
* Yantai Zhenghai Magnetic Material ~ ‘ )
* |nnuovo Techno|ogy > 2015-/EE\ jDTU)_’}I/tHVE:E_G}EHEXXE@@E&EE%?%%#%*:':E&E
%@%}ﬁ [ Yanta Sgougzng Megnetic Materials INC Ningbo Yunshengld. BRKHT#5% FR /TR A Y LB DIRFE E 22 EBLT
. ag Rare-Eart " L .
£-4-) |+ Advanced Technology & Materials Yantai Zhenghai Magnetic Materiall&L 7 7—-A7U-Wi A DA R {E E
* Hengdian Group Dmegc Magnetics Co Ltd JL Mag Rare-Earth
{:E_G] = 44 B w AL
= MR 2 S IREET HITT
- Wolong Electric Group Co Ltd > SEBERA Y LA DERFTTE CARER VI
* Shenzhen Inovance Technology Co Ltd > FSRLERAT CIE R — DR
* Jinlong Machinery & Electronic Co Ltd
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*  MP Materials s
« USA Rare Earth MP Materials[ERE N CHE—L 77 -ASRILZEEE LTHEY. 20205 - 2022 (C (&
« General Atomics USA RareiarthlliRound Top/OYVITMEEITLDD. NdFeBREADBELEEIREFIC
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(EE/ . . s e Ve -2 L
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EEETE
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NEOMAX (NdFeB)*" -9 A IEREY T Ry bipdy <
o MRMEMPEEM AL, EEEO_-AZHT -9 TS LT 3y MR
FENIERATDE R
. BR% HRORE E-9IcBI3R A
« ROHS-ELVIES(CEAEMT B e
Nd-Fe-BEE A BB sk = w5 A g = —g
PVEIF . DREYI-R - il BABMEN | BRERHSE SRl
7 77 Nd-Fe B ppmp | XTIREENHE  IEVIERCE
BERE 520 52 10 ~ 30 ) BiA 77TV ST MEBEAE
(km)
ifiE o o N L _
e Ed NdFeBBEIEREA AT Y I VT L)L *2
= | L o + 2014%F, FALIL, BPTNOEMEEHHEL. BEAOS
e o o AEMA BN RO ET, HLBTHRESVEIERT
i 5 [EUXY 2713 THL, KA EHX(E M) ELTEFATEILN
ﬁfﬁg 5 5 TEIRFHETEEH R THH TR
o Compressor - 20154, NdFeBRERHIA DEE B TRETZMIT (R
Sensors VeM HEV motors 5“}:/“)73\6\ FHTFETREGKERINTEIRFHETTEZA N
=P Actuators Sensors EPS Mild-?cfr\t{osion Wf@ﬂji'fil—‘/’&%ﬁb\ UU”(Q)LE%E*E*%TE%&&
Various motors | Optical pickup | Various motors Environmental . ?E%@/Euft/f—(li\ %77%(:\ HZ_%\ 7”/7] U’éﬁﬁﬁ?%t(:%ﬂ(h‘
uses LR E REAOEROBENH:
REOEIR . BESETERRELVEENERS $OEHHKELT
- 202210A, T-90%E@ LEBIEL. T-YHOHLLEST MATEZRE
ADYPITIIDRRERSR . SHEHRORHAE AV ILOLAE AT

« HMBEOMRAERMORRICLOTER

1 https://www.hitachi-metals.co.jp/products/item/mag/
X2 https://www.hitachi-metals.co.jp/press/news/2015/n0723.html
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ERIFH X SR am

- NEOREC(Nd,Fe, ,BEiF)

/N
X% TOK/“H A& . O-~)\(IVRETOSARALEHEA

B &
21tURL https://www.tdk.com/ja//index.html . BEE. AAXRE. ILA-4. %"\—(@E@(\:
EL VA 19354
Ry Ax2
EEAR ZENERM. CUY TR BRUICARSG, ITY-I5H o EFTHEDy. Th)ZERLEVRAI LR, KUSYFY-IN
Ram, 201 bEERLBRWIISM MEADOBIFEICRI
o TOTUTNEDRAY LR IITYAZEH
5tk 1,902,124(& /3F4)(2022/034A)

EEMIE | 8.8%(2022/03£)

EBITDA 343,806(E /7 F9)(2022/03A)

31 https://product.tdk.com/ja/products/magnet/technote.html
X2 https://product.tdk.com/ja/products/magnet/renaissance/index.html
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NEOREC(NdFeB#H)*"

« ERESUANINOZREEREZECREA . (BH)maxzERK

o BEBIMVTYTLIUNTRY NS AEERORERL/NE - SHR
£ NMIND—Eh T &E

o WRE. RAIRIF-H 406 KI/m3(51MGOe) [TET S

o REAEIOOVWTL FFE, T2, THEE. MG, 2
M, BRUEHIE, AW, TEBE. IAMBUIMRLE, BN
BRIBIEREC K RE M ERIR

L7 7-AT7Y-FF*?
« DyIU—-FRAIJLEER, La-CoTVU—-J171 MR DEEAL

> HALTL B &S Fon i 8 i (Dyza —I(CHRE) IC &Y.
Dy% KiBHIRLBN SR D 2@ L SH 35 iTa /L

> 35[0, Dyr2<FERALBVEADREREEESD.,
EEEMOEIININTND

> 512 ([SHDDRER BRI DAH5T, EVHEVICEEA AT BE
BRM O ZEHHRORAREZEDS

1 https://product.tdk.com/ja/products/magnet/magnet/neodymium/index.html
22 https://www.tdk.com/ja/tech-mag/hatena/078
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BEDEM
- 2018%2H
> BHIELORA Y LRSS FRARERMN
TDKICBE

> it FHNTHEREI OEREBRAILEADRRKE
MRS, TIHOTEYLARICHT G LT &KW 30 SRAY G A= FE (4
EBRIBZLTER
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EHLZ2IE : BX

ERIFH X SR am

. (SHNJBEENYU-Z(NdFe,,B)
« [EESMEZRRYYU-A(SmCo)
o O-~/MIVFETOZAES TEHG

2T URL https://www.shinetsu.co.jp/jp/ mAS
- BPHE, EXAT-Y. REAT-Y. KREKLE

XL EMLR I

BV 192645
keI R*2
. EERRIBEBMEL, BFMEL EMRloRE, k5T . FOFUTIEDRAT LR ITA T AL s
$¥W‘§' o . . INVJIbrpbh#
MI-mE-TY-EX
%L 2,074,428(B /3 F)(2022/035A)

EEMIWE | 32.6%(2022/0347)

EBITDA 845,110(F /7 [H)(2022/034A)

31 https://www.shinetsu-rare-earth-magnet.jp/products/index.html
X2 https://www.hitachi-metals.co.jp/pdf/pi20131202c.pdf
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EHLZ2IE : BX

{EHENJBEANYY-ZX(Nd,Fe,,B)*
« NdEZsBULBSEME S TRTROP TRERNERNE
BECHBIEN O MR LEIANERR
© BPRESNJZMEERARCECLRELEICLYVILHENTNS
> EHOFRELBCE, ERZvTIAYFENHLLNS
v BEEFTRENGRELED S E
v RN CRFEEED, HRATREECZOERLIC
2%
v TR, EE. BB TEBE. JAMEDRT
Bn3
> ZOMs, |MER_VTIAVF RAZEK EEZERLLEORE
IBEREICIGLTITS

21 https://www.shinetsu-rare-earth-magnet.jp/products/index.html
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EHESMBERRYY—-X(SmCo)*!
o NAEAELLRNTEERENRIFTHIIENS., ER THRLGR(C
SHINBIOHBELVRIBCEEN R U RIE

o @43t ICFEBEF TSMCoBER DR EILICRINL., S5ICEE
HERPELE TRENRE UGITTER. NdERICRE T 25 IR
W¥-FEEHITBIR3ZHT LK ORIFICHTH

- FHLELOBRARETCBELLHMRELCEEEEEEHD
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21 https://www.daido.co.jp/technology/activity/ele/index.html

147

EHERIER X3 R am
B4 - Neoquench-DREVEN ISV T IR AV Y ITHR)
N = Ht v
BRE | ARERHERE > Fig : BE/I-27 7YV [EPSIFBE-Y
£ttURL https://www.daido.co.jp/
BAva 19504F
NP
HERE FrOREmSAT . MEREM KL - G R, B ENE SR - EESERE Z&TauisEm R, 100% HEFEH0FIMF-EFH
WE G IYIZTUVY . RE-I-E R BE % R M ELEE1TS
BHM B R ZERAY(CESH TS
. HEMIAETEEAMYYIEA, BVENMIELEEAER
st 529,667(E /5 F)(2022/034A (R LRI .
(=B ! B . RS P ARG AR
201438 WE -MEMHAREEB LDy -SSR AZRE
EEMNEE | 7.0%(2022/035) 201657H Honda®/MNEINAT Uy NEREFENIE-Y(_Th, Dy5E
I -EFR%EE
2018128 Honda®HFEN(TVy NEFREKENE-F(CTh, Dy
EBITDA 63,779(F 7 F)(2022/038A) SV -HAazEH
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RRIFF5FH - EF

Neoguench-DR(Ndf&H)*"

- BRABLHOTT/HERIELSERZRYSTLATNILIMLL, BAEITR T
UBFEL R AY L REER

s FEHBEBORETOTAICLY, BEFTETRZN OSMEAMEETS
HADEENRIREL Lo

- ZOBAICKY, T-50/NEMY AL-X53RE) AL- AR EEREER

DyJ Y= M BERE T B 5 <2
© RERO20DDIEZEOHMBEERNCRIMAIL, RAVLLRDES
EHRENESIBVLSICLTRE
« FAFEULEARTK200EU LEOEETHE, Dy e CHAa LVENLYE
BEEIRTT

X1 https://www.daido.co.jp/technology/activity/ele/index.html

22 https://www.nikkei.com/article/DGXNASDZ260CK_W4A320C1TJ1000/
23 https://www.honda.co.jp/news/2016/4160712.html

24 https://www.daido.co.jp/about/release/2018/1226_neodymium.html
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o |

Honda®/MNBINATVy B FERENIE-F (CTh, DyFE 27V A EHEEH *3

o 2016EFFEFEOIFEIFREED DN Yy REREREN TV (CEHS T8
(Tb, Dy)SE2J)-ZAEN TRAY LR Z MR THHTER1L

« RN AE—ARABEER TR IR HMMTEICKVEE
LTBY. /LRI O BN R ECRMEE 3N TE BRI T, —
ARV BERERL A D100 O 112 E O R fs SRACEMES ST &Y
eV S WA USRI REICT

* Hondal3ZOHA (S IG LI LWIZIRERRETL. O-F-TEREREL.
BACHIDIIEROANERENLITSIET ERLETEIU-HA
DIFAERBECLE

Honda®HBINA TV N EFREEENE-FICTb, Dy £ I -BERaEiE &

o 2018FEREFTOFHEIINSIGHTID2E-I N1 TUY R AT LISPORT
HYBRID(AR—YN\A1TUYR) i-MMDJICEFH BT U-EENT
AV LR DA

o 2016FETIINBRIE-F2o=h, 2018FE (LI RIE-F(CHIRAH

o ERREVAAMEVAE (R, B TIRICKVEADOMEVEE S 5HDE I,
WAFIRDBEELEIRDHETIT- I EBOFFRE R, £, T-5
AN CHEAZBEMNIOSENT 285 HEBEDIRA R EICKYER

+ Hondalc&KYRREINEE /S EEBEL. O-Y-DORIEH.LTHE I
ThAISETHIATFEMIEL, B ONEN AL TO-T-2EZE S
FBEHR T AT-Y-LEHBATFE R F I3k AR A ETRA
FRIET, AHEREN M
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TOY-EE

ERRIEH Tt SR 7
pu o . HYE\ EV\EO)%IZE)U'?&;‘JE*‘/Z?L\
o AVYUY - TA—EIIVIINRIXINIAT s
- BEIE-NABIVIVIYATLA
S%TURL https://www.denso.com/jp/ja/ . IS EM
- BEHA/SEESATYYIIIATA
BV 19494 BE
swnsm | EUEBREBE BFIVEI-9UIIEEORE, hev7A%e
BT o L77-A7V-DE-YRA%ARAFEP
> 2021 1A AT4T7mFICHE
Tt 5,515,512(F J7F3)(2022/0347) > 1991 ERILSN TS imBRiTAf 32 AT D BXGRE A
> BEZUT IV ERE
BEAIER | 6.2%(2022/034) > ERORFEEMICLY. RFUNI TR ZRA T 3BEF
BE[CLH T PITIREENMENS
> 5S~10FRNOEAILZ BT
EBITDA 687,705(E /3 F9)(2022/034A) > BARELTOMREDIRIIZEDH B LT, BLETOT ADHEILCEX

VHEE

31 https://www.denso.com/jp/ja/about-us/corporate-info/profile/

22 https://monoist.itmedia.co.jp/mn/articles/2111/22/news049_2.html
https://www.denso.com/jp/ja/-/media/global/business/innovation/review/24/24-doc-13-paper-08.pdf
https://www.chunichi.co.jp/article/394595
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ERIFE S 5 g

« J3YVADCE-Y
TESR HABE, HAK

- FEE-Y
£%tURL https://www.nidec.com/jp/ . ij;ff—z 7
« ATYEVIE-S
EhvE 19734 - FEEETY
- E-YR9EmS B
Hu s BRNAIE-Y, EHRURE M -EERT-Y. % NSTPL

fraxE, BT EFEBan. ZOMOFE - SE - ART

e 2013F L7T7-AEEODEVRHARE-Y[SRE-Y |22 EFA

i 1,918,174(8 /7 F)(2022/038A) e 2021F 128 R BEFEFEEIIILMAGHE)EH TFEXKA
BAEMROMEZNERES

ot

e 2022%F9R EVARITYIVE-FIVATALIE-Axle] DFE2HREE

EEMEER 8.9%(2022/03HA) B4
e 2022118 [E-Axle]| DF TIBEATY BRI I HHER K
EBITDA 258,766(H /3 M)(2022/03) « 2023F4A18 ZTYIMARH[CHBEEEFE

X1 https://www.nidec.com/jp/product/

x2

https://www.yicaiglobal.com/news/china-jl-mag-sinks-on-rare-earth-magnet-supply-deal-with-nidec-go-ahead-for-hk-listing
https://www.nidec.com/-/media/www-nidec-com/product/news/2022/1024-06/221024-06.pdf?rev=f5fb9ad821a242a2a9cd6def5Sd2e7ec5&sc_lang=ja-JP
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o EEFIVIRYIPESREEDEVE-Y
« KABBEEALEL

- DEEANBVLY, SRER. SEEE, WRIEKE., 20
JABBARIEHEBEDT FNYT-IN'HB

o R B OBRBHEIERMN T, HRTHEIRE - IREEERTS

[E-Axle | QT TIZDAF¥ IFR R
s 2024F3BHICELIFE
o REFET1000EARECHEZREL

o EHERE. PECERMTEEZLCVAY, ILKICERREER
52T, oS EH DRI ER S

X1 https://www.nidec.com/jp/product/search/category/B101/M102/5100/NCJ-Z019/

o |

EVRERS7Y3VE-9 Y AT LIE-Axe | DEE21H X £ EERRIR 2

o 2019F(CFIHRDEEZHFA THH CHLA
« 200259 ATCI3ERICES,. 2Bl bE4ERE
o BE2HADEH
> I6RBHKEEO/NE AYN-IDNEEHIHRN, BEE
19%. MILT - BN B E%E20%[H £
> FRFEO2WayATIIBEER A RICKBEHEE D D@ EIZKY., Dy,
ToFEDEFR T HEZXKIBCHIBL-#EAZIEH
EXREHLFEIV-BANDYYEZZEDS
> SR EDRBILPHRETOX 7REBZEICKY., T4 E#FIEIC
BNTWERITET IV, BI4 ETIHBTE-Y /1A% 6~8dBIEIR
o [E#(32030FEXTICEVERERENIE-YHIZ CH R V1740~45%5&
BEBELLTEY., Z0T-Y3Z20ZFE5]&ELTHIFINS

X2 https://www.nidec.com/-/media/www-nidec-com/product/news/2022/1024-06/221024-06.pdf?rev=f5fb9ad821a242a2a9cd6def5d2e7ec5&sc_lang=ja-JP
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ERIER KSR An

- JSYLAE-Y

ExR% VIFES- B - BRVINEIBREE-S

B A&

SEEREES httes://fwwnw.mabuchi-motor.co.p/ - EREBEDT. BRESFev, DTN, 58 FHHE,
5% RN BRoH
EX3L 19544

FEAT | NEERE-EELHELE. NET-I OIS, TR MEYIA
. NBERE-T—- L EA-A-E LR
= 1 918,174(F 5 9)(2022/0388) e 2012FN5, T-Y-ICBIFBRLTT-AEREDERSLUE-T-0

NEL-BREALCHVED

EEMIE | 8.9%(2022/03£H)

EBITDA 258,766(H /7 H)(2022/034A)

X1

https://www.mabuchi-motor.co.jp/
https://www.mabuchi-motor.co.jp/product/knowledge/classification/customized.html
X2

https://www.mabuchi-motor.co.jp/csr/pdf/env2012.pdf
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ERIER POEHER
T594E-4
TEZ IRRTIVI/HAR IS5 2AE-4
ATVEVTE-H
%t URL https://www.minebeamitsumi.com/ ACTT7VE-Y
DCI7VE-Y
_ BHEI7VE-Y BE
BAAY2 19514
NSy

BEANR BEMIN T 5. B iR 08LE, IRt

clt
r

1,124,140(5 /3 F9)(2022/035A)

EEMIWE | 8.2%(2022/03£)

EBITDA 137,367(8E /3 H)(2022/034A)

1 https://www.minebeamitsumi.com/product/
2 https://www.minebeamitsumi.com/csr/environmental/resource/2021/
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EREIER X R !
. JI3UHE-H
tER YN/ BAR e I5YLRAE-Y
B &
21tURL https://www.mitsuba.co.jp/ - BEE, \17. NIRRT 4
iy 19464
NSTPEE
B BB AR LB S 5s. fR o« TAN-F-H. ND-D1MIRIE-F%&BHETERTAZRIYAT LD
= LELERSRmMDISE s%, AR
« RVAIIN-TEFDKES. Z0MBEI I -TAElTEHS
=F 286,482(E /3 [)(2022/03H5) e 20R2FNSE-THOEEEEATERITELT7T7-ADHIRIC
VD
> DyZHIR T B=HT-INEBOREAEINZ ZEEICTIVERS
ERAEE | 25%(2022/033 © 0BENSLPT-REECAABBELEDT. BHA THR
E-YIEFBRICEAN
EBITDA 23,691(@75%)(2022/03,35)

¥ 1 https://www.mitsuba.co.jp/jp/products/index.html
2 https://www.nikkei.com/article/DGXNASFB21043_R20C12A2L60000/

154

© 2022. For information, contact Deloitte Tohmatsu Group.



o |

ERIFE S 5 g
o ACH-RE-%
e HImRIEE > B 79105 AN=-RJAY/NY DY TAATLA. BE
BH/BEEGLLE
£ttURL https://www.yaskawa.co.jp/ - AUN-Y _ “
> A& ILA-5— TANWL-9- ZRI7VEE
- EERORYE
BAAY2 19154F

> A& YR BEBE-BEPERR. BX-BFERLL

3 X2
DOEETEFHBOSE., RFE e 2013F BRFRAVLEAEZERUEEVEREIRE-Y%2HHF
> FAVLBREERET, J151 MERER N EPMIBIELLT,
bl 479,082(B /7 )(2022/024R) WA -7 ORA PR EERE(L

> AT-9DEEXREN0% B LET2LEBICEEDBELA

BREBERELE
ERAIME | 11.0%(2022/0257) > EftIM B OERUBE- I EATEIECKY,
ENEEMEFHFBEDE-INIMTEER
EBITDA 70,416(8 J39)(2022/024A)

1 https://www.e-mechatronics.com/
2 https://www.yaskawa.co.jp/newsrelease/product/6079
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FELZEICOVNT, UT15t015Hk%E% RT3

No. X4 BRI No. EH BRI
1 '(IEZ::r;\a Northern Rare Earth Group High- 1997 1 Beijing Zhongke Sanhuan High-tech 1999
2 China Rare Earth Group Co Ltd 2021 2 Ningbo Yunsheng 1994
3 Xiamen Tungsten Co Ltd 1997 3 Yantai Zhenghai Magnetic Material 2009
4 Guangdong Rare Earth Industry Group 2014 “ Innuovo Technology 1997

5 Yantai Shougang Magnetic Materials 2000
INC
6 JL Mag Rare-Earth 2008
7 Advanced Technology & Materials 1998
3 [Itzngdian Group Dmegc Magnetics Co 1930
9 Wolong Electric Group Co Ltd 1984
10 Shenzhen Inovance Technology Co Ltd 2003
11 Jinlong Machinery & Electronic Co Ltd 1986
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China Northern Rare Earth Group High-Tech : {EIZZ

ERIER TR ITTR/FM (HE) EERE S
P China No[:t_he\rn Rare Earth Gri)up High-Tech (FEIL A Sc Y La Ce Pr Nd Sm Eu
T (&R SRS BERAR) /FE
Gd Tb Dy Ho Er Tm Yb Lu
21tURL https://www.reht.com/
- 201956 A E&F%
> BISRBEAE EERES1X80,000 /5
BRI 19974 > ISR AEERE 10,000k /45
> & T HEFERROEERADFERE 1L
BENE | LIT-ZSHORE. 5k, L 5 > BN ERI 30,000 bV/F, #REB L
> FHEMRIOEEREN S 14,000 b/F
> KERREGEE 3,000 bV/E
Lk 30,408(& /A FE7T) (2021/128A) > BEHATRIE 1,000 R/
o 2022FFB1EREIILE
BEAIER | 23.1%(2021/128) > B&+T 60210hY
EYI A
EBITDA 7,558(B 5 FHETT) (2021/128A) -
- REVINVERBRRICAREZEE, BEOLT 7-AfhLZFEF

X1 https://www.reht.com/h-nd-104.html#_jcp=1&_np=107_0
https://www.reht.com/h-nd-1634.htmI?fromMid=3&groupld=2
https://www.reht.com/h-nd-1581.htmI?fromMid=3&groupld=33
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China Northern Rare Earth Group High-Tech : {EIZZ

HASRARIEOLT7T7-AREMEE S TIHEE
- 2021F12AIRMIRE

o ETOMMEMBEEUTAHEREL. ARG A B LEME
MEEREERT AT, LALLM R R]) &KL

> AEESMA LR R REEAT
> BRORESHFTEERAT

> LR ER AL T

> RREEE T ARA SRS EREAAT

o EAHIHMREORILE, LHFHLOEFRFESERROLSD
DEEEHIACE

. ERIODBE/
> BRI ZEDIL R 2158

» L7 7-2AHmOBEMECROE LS, HFH. miHIT
7OmE izt

o tAHELTHMABRIEEERDORELICED. BHEERXAVA
HAROVAEEOEERANICEAL. UTOBEZ%2ETS
> 2022FKET : 980,000t

> F14X5HESE (2021~20254) T ET : #150,000t

1 https://mric.jogmec.go.jp/news_flash/20230106/174764/
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China Rare Earth Group : fAE

EWEIER NRITTHR/FZMME)EERR SN
P China Rare Earth Group(RE#H L EHHB RN ) Sc Y La Ce Pr Nd Sm Eu
/S HE
Gd Tb Dy Ho Er Tm Yb Lu
21tURL N/A
o WRITHRFMAA
o 2022FF1EIRESIHE
B 2021 F B HHCKYFEE

> B&HL 29,100hY
> h-BHLE 7,806V
EEAT | FEBHOT EFLHEORIE. SBE HE NP

« China Minmetals Rare Earth(fE R #LERHB RN 7).
Aluminium Corporation of China(FE 7 LI EFHHB R F).

5L N/A Ganzhou Rare Earth Group(E/MN L7 7-2AEHEFRA ) DEH
(O EES
. - BRESONE, BECELVER. FEEEBOHLEREOIE
HEMIEE | N/A EZBRETS

- EEEIHEE2MI
« 2022%F11R308 & ARBUTEEIAIE D E ICFREN

%1 https://www.globaltimes.cn/page/202112/1243263.shtml
X2

https://mric.jogmec.go.jp/news_flash/20221207/171962/
https://mric.jogmec.go.jp/news_flash/20220112/165042/
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China Rare Earth Group : fAE

EOEESICEY2021FE12A FE R
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« HRIVEZRERK
> BFREREEEEEERZER31.21%
> RETIIERBRAT 20.33%
> PERIRHDAERART 20.33%
> BEINFEEMBRAT 20.33%
> PESAHZEMERBRART 3.9%
> BRI ERINERERAE 3.9%

¥ 1 https://mric.jogmec.go.jp/news_flash/20220112/165042/
¥ 2 https://mric.jogmec.go.jp/news_flash/20230106/174764/
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Xiamen Tungsten Co Ltd : =

HRER WRITHR/ RN (HE)EERE X
pue Xiamen Tungsten Co Ltd Sc Y La Ce Pr Nd Sm Eu
i (BEFIT VATV LRAERAR), hE
Gd Tb Dy Ho Er Tm Yb Lu
2%t URL http: Cxtc.
= pi/fovanw.cxte.com/ . 2022 E3IMEH R
o WRMEMEI4,227 8
ELAYA 19974 o 2022FEF1EIXEZ Y=
> B-EBHE LT 2,064~y
EEARR L7 7-AD¥558, hNL., BI% rEYIR
s BEAICLT7T-AiLLEEITS
5L 31,852(& A EJT) (2021/1287)
MR 7.6%(2021/128A)
EBITDA 3,341(B A HEIT) (2021/1288)

31 http://www.cxtc.com/Group_info.aspx?ld=5637362609
163 © 2022. For information, contact Deloitte Tohmatsu Group.



Guangdong Rare Earth Industry Group : {EZ
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pue Guangdong Rare Earth Industry Group Sc Y La Ce Pr Nd Sm Eu
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« 20225 B 1EFESHE
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VIR
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185(E A EJT) (2018/12HA)

MR 9.2%(2018/12HA)

21 http://gdre.cn/epNewsMoreAction!queryNewsSegments.action?num=3&productClassid=2
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Beijing Zhongke San Huan High-tech : {EZ
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ﬁ¥% Beljlng Zhongke San Huan H|gh-tech Nsze14‘Bkﬁﬁ‘ﬂ\ &Um/ I\EXQ\E@E}F%E‘%%\ EEE\ /\&JL’
A=A =HEEAR)HE IMIVEE T ERAEMEEEILKRISESD
ﬁﬁi’% E ]yEJ_G\ %—‘2%\ Elzjj%%\ E{%\ E%*%%%\ géﬂiﬁj\
21tURL http://www.san-huan.com.cn/ Fue
iy 19994
hEwo 2%
supn | HHEMRSLUZOBATMAOME, PR, 848 R EES-TLEECREANEX
e FERHRIE( E)DSEGELJIT)ETIRIARE - EBFH
TOTVTIEDRAI LR IATY ALK
N 7,146(8 71 FETT)(2021/1248) 2016 JOFTUTIEIREL. NIV NET-YAADH K%
[EFi 9 dHitachi Metal San Huan Magnetic Products(Nantong)
. avi
MR 9.2%(2021/12HA)
EBITDA 820(E A HE7T)(2021/124A)

1 http://www.san-huan.com.cn/Product
2 https://www.proterial.com/efir/ir-news/20160902en.pdf
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Beijing Zhongke San Huan High-tech : {EZ
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https://news.metal.com/newscontent/101194956/zhongke-sanhuan-takes-a-stake-in-southern-rare-earth-to-set-up-a-joint-venture-company-to-produce-high-performance-rare-earth-permanent-
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Ningbo Yunsheng : B2

31 http://www.yunsheng.com/
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MR 12.5%(2021/128A)
EBITDA 709(E A HETT)(2021/124A)
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Yantai Zhenghai Magnetic Material : {EIZZ
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21 http://www.zhmag.com/
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1 http://www.zhmag.com/

Yantai Zhenghai Magnetic Material : {EIZZ
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Innuovo Technology : EIZ
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5tk 3,760(E /5 F[E7T)(2021/1288)
MR 3.2%(2021/128A)
EBITDA 261(B L HETT)(2021/1287)

31 http://www.magnet-innuovo.com/product/
X2 http://www.magnet-innuovo.com/competition/ji-shu-yan-fa.htm
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Innuovo Technology : EIZ
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Yantai Dongxing Magnetic Materials INC : B2
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N/A

ERMER | N/A

EBITDA N/A

X1 http://ja.ysm.com.cn/
22 https://www.ysm-magnet.com/
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JL Mag Rare-Earth : A2
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HLRYa 20084 Nyt
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EBITDA | 659(FH /3 REITL)(2021/125) > UBA DI EEYAT LEBEL, BAETETROMT -FMEE
HEET S
X1 https:/lwww.jimag.com.cn/ > I/ﬁﬁ {13_{'-:0)%%"_

22 https://www.jlmag.eu/what-we-do/
https://www1.hkexnews.hk/listedco/listconews/sehk/2022/0913/2022091300157.pdf
https://www.yicaiglobal.com/news/china-jl-mag-to-build-usd 100-million-rare-earth-magnet-recycling-facility-in-mexico
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Advanced Technology & Materials : {EIZ
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21 https://www.antai-emarketing.com/category/rare-earth-permanent-magnets/
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Hengdian Group Dmegc Magnetics Co Ltd : {2
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Wolong Electric Group Co Ltd : {HE
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1 http://www.wolong.com.cn
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Shenzhen Inovance Technology Co Ltd : {EZ
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17,943(B /A R ETT)(2021/125A)

MR 15.2%(2021/128A)

EBITDA 4,036(8 5 HFE7TT)(2021/1288)

%1 https://www.inovance.com/hc/product?typeld=21
22 https://en.inovance-automotive.com/content/details10_422.html
https://www.skf.com/jp/products/rolling-bearings
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Jinlong Machinery & Electronic Co Ltd : B
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1,888(E 7 ETT)(2021/128A)
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EBITDA -15(B A [ETT)(2021/1288)

1 https://www.kotl.com.cn/ProductinfoCategory?categoryld=712778&Pagelnfold=0
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TPAUNEZEDOWT, UTF211tD1EHRE %A TS

No X4 BRI No. X4 RRILEF
1 MP Materials 1952 1 Arnold Magnetic Technologies 1895
2 USA Rare Earth 2019 2 Electron Energy Corporation 1970
3 Energy Fuels 1987 3 Thomas & Skinner 1901
4 General Atomics 1955 4 Tridus Magnetics and Assemblies 1982
5 Phoenix Tailings 2019 5 Hoosier Magnetics 1975
6 Lynas USA 2019 6 Bunting Magnetics 1959
7 Ucore Rare Metals Inc 2006 7 Rockwell Automation Inc 1996
8 Rare Element Resources Ltd 1999 8 AMETEK Inc 1930
9 Blue Line Corporation 2001 9 Regal Rexnord 1983
10 NioCorp Developments (174 1987 10 Altra Industrial Motion Corp 2004
11 American Rare Earths (A=A k51 7) -
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MP Materials : =

EWEIER X RITER/ B (M) E ERE
TEZ MP Materials,” 7 XU A Sc Y La Ce Pr Nd Sm Eu
Gd Th Dy Ho Er Tm Yb Lu
S%TURL https://www.mpmaterials.com/

« NdFeBHiHDAEERES(EHI1,000t/F

<k

19524F

ki

EEXANR L7 7-A8A OFRYE DB

NyLr

N . o 2017%F TAUNTHE—DH TIBIRIE. LIBERKTHS
s 332(B KRV (2021/128) Mountain Pass% R 22RA44

. 2020$11)\% KEPFRAE LY., BE TOERNNIEBEE HIESLDT-

EENRE 50.4%(2021/128A) . 96077 PV &3S
o 202228 KEMHRAESY. EXFTOEERBLIEEROE
S IE(Z35008 FILEETRS
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21 https://mpmaterials.com/what-we-do/#our-facility
X2
https://mpmaterials.com/articles/mp-materials-awarded-department-of-defense-heavy-rare-earth-processing-contract/
https://mpmaterials.com/articles/mp-materials-begins-construction-on-texas-rare-earth-magnetics-factory-to-restore-full-us-supply-chain/
https://mpmaterials.com/articles/press-release-11182020/
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https://mpmaterials.com/about/#history

https://www.reuters.com/article/us-mp-materials-ipo-idUSKCN24GTWT
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https://mpmaterials.com/articles/mp-materials-awarded-department-of-defense-heavy-rare-earth-processing-contract/
X3

https://mpmaterials.com/articles/press-release-11182020/
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https://mpmaterials.com/articles/mp-materials-begins-construction-on-Texas-rare-earth-magnetics-factory-to-restore-full-us-supply-chain/
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https://communityimpact.com/dallas-fort-worth/keller-roanoke-northeast-fort-worth/development/2022/06/24/mp-materials-set-to-open-alliance-magnetics-facility/
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https://www.sumitomocorp.com/ja/jp/news/topics/2023/group/20230222
https://mpmaterials.com/articles/mp-materials-and-sumitomo-corporation-strengthen-rare-earth-supply-in-japan/
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USA Rare Earth : BIZ
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21 https://www.usare.com/

X2

https://mricjogmec.go.jp/news_flash/20210525/155904/
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KOMIRDCEOIF. [EZFMOEEELETHETANF1T VM
PHFF OB HBREEILTEH T BAKEDKINERET
ERIPEEREL. IELTWEEL] IMOUICEDE, EME
EERETIETEIY-EAFIL AL TV LA

BHEZHTERL,
MOUMMIA~ER

I+l

https://www.saskatchewan.ca/government/news-and-media/2022/june/15/src-signs-memorandum-of-understanding-with-komir-on-critical-minerals
https://www.komir.or.kr/eng/
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Ucore Rare Metals Inc : HZ=
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SHRITTR/RM (HE) & EhE K

Sc Y La Ce Pr Nd Sm Eu

Gd Th Dy Ho Er Tm Yb Lu

ZOMEZDER L EFTOFLERICYOIEE - BEEX T

NSvrE:

ERRIFE
EH Ucore Rare Metals Inc.,/ 7114
£%tURL https://ucore.com/
B 20064
E £ b L7AZ ), JUTARIAT N E RO S ZEL., 28
5tk O(BAMEIV)(20214/12 B HR)
BARAEE 49(BEAMEIV) (20214 /12 B HA)
EBITDA -S(BAMEI) (20214/12 B )

1 https://ucore.com/UcoreRareMetalsOct2022.pdf

X2

https://ucore.com/rapidsx/
https://ucore.com/bokan-mountain/
https://ucore.com/the-us-state-of-louisiana-offers-c15m-incentive-package-for-ucores-first-rapidsx-rare-earth-processing-facility-the-louisiana-smc/
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RapidSX™E VN E A T - BAETHADFRELEHCHKTEE LT
RODEER M ZHE IS

2021108
Vital Metals& L7 7 - AR BERIE DR RHEKEICEE T 2MOUKE S
2022 FE AT HA

L7 7 -2 B MEER [ Strategic Metals Complex(SMC) .
HIEERE AT E
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Ucore Rare Metals Inc : HZ=

RapidSX ™ REE% BfdE il

o FE&tOInnovation Metals(IMC)# A B %
o BRAREEIEZOMOERRERZDBET 2-HDINRIA LG HH

(SX) R—=AD 7 BERAMT

- EATHECBEFIROMAODEE SRR ] R
s UFIVLAAVEMBOVFIA 29T )b TNV EOFERICERT G
« RE/MOYRAT-)VOSXEIEEERLTOTEY AR -Y3V(C

282

« REEEFROFEMNLBEAZERD BRI CHISXDILFRHFIEL.

HWEONITLR-ADT Y IA-LEEAEDE, HELRLIER
TYTEEKRIBICHIRT 22T, ARTE T XCORREE IV b0
RE@BEZAIEICHIBTS

* RapidSXFREFTENSEONET Y d. RIHLHIKAKMNEEET
EHTN\SE AR T FEUNIR X DAlaska Strategic Metals
ComplexDFHFEICEERFE

I+l

L7 7 -2 BEEEEMEER [ Strategic Metals Complex(SMC) | *2

* RapidSXDEZEAL EFEMEERZ T AUNDIAITFHITEZFE
« 20225 9A . FERAHR/N-rF—1bZETHBhKingston

Process Metallurgy(KPM)A'FrE 3 %445 U A M (ON
M)KingstonDHEE% CRAF EERNEHSN TS

« 2022F BANFHAICE AR ZFRR T E

> BEFTHEPEE TRLLEOKRAL BREANS, BHV/EDRE
LT 7 -5 ENIE T E
> BRERIIC, Pro Nd. Tb, DyDEE{L M ELEE TEEDLOICERE

o IZAYICIE. KPMAL DAL EEEEER % (19465m 2)SMCELT

ERFE

> LT7T-ARICMEEE(TE)
v 2024 F 24 HAE TIZ2,000t
v 2026 F £ TIZ5,000t

X1

https://ucore.com/rapidsx/
https://mricjogmec.go.jp/news_flash/20210209/153020/
X2

https://mricjogmec.go.jp/news_flash/20220921/169946/
https://ucore.com/thesmcbusinessmodel/
https://ucore.com/UcoreRareMetalsNov2022.pdf
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Defense Metals Corp : {EIZ=
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Defense Metals Corp DI E

ERRIER I RITIR/ 2 M (HE) E ERE S
X4 Defense Metals Corp,/1+4
£URL https://www.defensemetals.com/
EX3L 20164
BERNA ERZLEIY-VIRNF-AMICH BN IRE Ry 22
« JUT1y2110VE7(BC)MWicheedaL 7 7-27F0Y 17+
bl O(EAHIFIV)(20224/3 A #A)
(=E il -A(E ARV (202245 /3 A #)
BEAG 25(B ANV (20224 /3 B #)

21 https://www.defensemetals.com/project
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Defense Metals Corp : {EIZ=

Defense Metals Corp® rEYI R

JY74y2130YPF(BCO)MWicheedaL PF-AFOI 1Y b*

» BC/MPrince Georgeh'b3tE80kmICHIBE Y 28 &H L TOVIV

« 202111 B RICFRAVRAFEm(PEA) Z R R

> BRIEYTYIYI1T13165F

> gL EE(325,423t/F (REOHE)
> REETH

v BRERBYENAFBEITE

TREO 43%)Z& 5}k

HNALBT SV MMIGIEFE
« 2021EEBOEHITOIILORERIIUTOLSY

Jg 28

FIE

Sk (P mhr

B NEO—HEEXNIBTSVMNERERICFK TS
v SEBLERALTT-A% BRFEDOTOVITIDE

Tonnes TREO TREO CeO. L3203 Pr.0.. Nd.O, | Sm.0, | Gd4,0, | Eu.0, Dy.0, 6.0, Ho.O,
Category z (ppm

(Million) (%) (ke) (%) (%) (%) (%) (ppm) | (ppm) ) (ppm) | (ppm) | (ppm)
Indicated 5.0 2.95 148 1.44 1.04 0.11 0.30 296 126 &0 33 11 3
Inferrad 29.5 1.83 539 089 | 0.1 0.08 0.21 240 112 50 32 10 4

%1

https://mric.jogmec.go.jp/news_flash/20211130/161264/

https://www.defensemetals.com/project
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Search Minerals Inc : {EZ=

SHRITTR/RM (HE) & EhE K

I+l

Sc Y La Ce Pr Nd Sm Eu
Gd Th Dy Ho Er Tm Yb Lu
. Z0b
NyLr

ERRIFE
tEHA Search Minerals Inc,/ 114
£%tURL https://searchminerals.ca/
EX3L 20064
EXNA NFFDITIE-IV 5 OIEIFEE. FiE
kLt O(E ARV (20224/11 B £)

31 https://searchminerals.ca/rare-earth-elements/overview/
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o Z1-T7VRIYRINLDMITIR-IVEEERER, EEA LA THRIX
(Critical Rare Earth Element; CREE)[CHFBLT77-AF0I1T+

(REE)

> Foxtrot Resource

» Deep Fox Resource

» Fox Meadow Prospect

» Silver Fox Prospect

« I75F-)Lh P ERMRed Wine REEH[X

© 2022. For information, contact Deloitte Tohmatsu Group.




[EES

Search Minerals Inc

BE# 85T EMIX (Critical Rare Earth Element: CREE)

o NFYFTSR-IHEE DRE6IkMDU X ZIRE

I+l

Y
/

ﬂ\ §
.:[ |
-
\\‘.
(O
{ l(‘
l
;':J
)

) 4

AWESOME

MEALY MOUNTAINS FOX !
TERRANE : ‘_ ; e
e .: owousta. S,
17 :. FAuLT \ ” :_,'

PINWARE
TERRANE

e U g
sl

SILVER FOXTROT

FOX

o 2
5820000

kilometres
NAD 83 UTM Zone 29N

@;?5
- 2
d(;;/' ul~‘

o

RS
DEPOSIT DEEPF

o

g. # FOXTROT-LIKE PROSPECTS & TARGETS
1 DEEP FOX 13 Curl’s Pond Fox
2 Fox Pond 14 Wiley Fox
3 Foxy Lady 15 Ghost Fox
4 Fox Run 16 Fox Hound
s FOXTROT 17 Jumping Fox
6 Krazy Fox 18 AWESOME FOX
7 SILVER FOX 19 Fox Nineteen
8 Unnamed 20 Fox Valley
g- 9 Fleet Fox 21 Blackwater Fox
&G 10 Unnamed 22 FOX MEADOW
1 Unnamed 23 Outfoxed
12 Unnamed 24 Quiet Fox s
530000 540000 550000 560000 svo'oon 580000 590000

31 https://searchminerals.ca/projects/overview/
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Search Minerals Inc : {EZ=

Search Minerals IncO FEYI X

Foxtrot Resource*’

o« BEFTFTTEMX (Critical Rare Earth Element; CREE)D 1%
Bt

o INEXTOHEN
> 2010%F : R
> 20154 @ FEARME RO
> 20154 : IITHERRZNRELEATI-EVTHRAE
> 20164 @ B ERFTM

> 20224
v )Y-AEEDEH
v SVHIRTIRER

21 https://searchminerals.ca/projects/foxtrot-resource/
232

I+l

« 2022F4RKFERDYY-R

Classification

Open Pit
Indicated

Inferred

Indicated

Inferred

Total
inferred

Total
indicated

Underground

Tonnage
(000s t) Prppm Nd ppm Dy ppm Tb ppm

4,577 366 1,372 175 30

413 322 1,202 173 29

5,462 365 1,366 177 30

2,593 379 1,413 177 31

3,006 371 1,384 177 30

© 2022. For information, contact Deloitte Tohmatsu Group.



Search Minerals Inc : {EZ=

Search Minerals IncO FEYI X

Deep Fox Resource *!

o« BEFTFTEMX (Critical Rare Earth Element; CREE)D2&
Bt

« 2025F4EBRE
« INETORN
> 20185108, 20195 2R : J1-AIHB LV TI-XINDHEH!
> 202038  YY-ARELY
> J1-XII FES250 mOIEHIFAE
> J1-X BEICEDICUY-ARBEEYEH
> 20224
vV FielR MR EE

v J1-AIV ER A et il £ R I 37D 14,000m (T8
DRI)TOHEH!

v KRR LRSS B T RYFH
v ML SPRBROSERRTIVIZTUVY

31 https://searchminerals.ca/projects/deep-fox-resource/
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« 2022F4RKFERDYY-R

Tonnage
Classification (000s t) Prppm Nd ppm Dy ppm Tb ppm

Open Pit
Indicated 3,906 399 1,482 201 34
Inferred 1,028 332 1,243 181 30

Underground

Indicated 1,148 378 1,426 203 34

Inferred 2,269 382 1,443 206 35

Total 5,054 394 1,469 202 34
indicated

Total 3,297 366 1,381 198 33
inferred

© 2022. For information, contact Deloitte Tohmatsu Group.



Search Minerals Inc : {EZ=

Fox Meadow Prospect™’

BEF BT EMX (Critical Rare Earth Element; CREE)D3 &
Bt

Fox Meadow, Deepwater Fox, H&UFoxtrotDEDF v RILH
JINT Atk SBE. LT 7-ADfE(ELFoxtrot TR DH\ o7&
CRLILTVWBIEEHR

AT THBIIED RSN, LT 7RO AT REEN E AT
[Foni:

NETORN
> 2019% @ UAVENDETIRBE TR 2T
> 2020%F  2FvIRIVTv1Z2RT
> 20214 :
v 5O0OFvIRIVDRE
v [ ] ZER TR0 DIL T DRE
> 20224 : #J#A6,000 mRULFOY S LRI

¥1 https://searchminerals.ca/projects/fox-meadow-prospect/
22 https://searchminerals.ca/projects/silver-fox-prospect/
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Silver Fox Prospect*?

« BEFTFETHEHX (Critical Rare Earth Element; CREE)D4%&

B it
o BIRCER BHOARICEDONHEZORS. HMKOIERIEE
EEATINER

o Zr. HIOSEH O HIF (CEEAR TS L
« INETOHEN

> 20204 : YWY, LT T-A, Bskiha o st 300807
V97093 L EE

> 20214 : 200 mODIEE

> 20224 : FUNTOYSLERtA

© 2022. For information, contact Deloitte Tohmatsu Group.



Search Minerals Inc : {EZ=
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Red Wine REEHh[X *1
o TSRV AEERICAIE

2KUSA Rare Earth& 2771 7ICE8Y 2 B & (MOU)#iifE "2
« 2021410A. #KUSA Rare Earth¢ ROV M SIFRAICE

R M. EINABNAPriCDWT ATTAVICEE T2 R EL RS
NETORN

> 2010 £20114F © IEYIFERLICINZ T, 900E T ETROHR, > 500t/
B NVEYD ForIN YTV IR EDIRERIEE IO I L s HEEZHICABBIODT1—-TYIIYAEEITH
5 . WIOVTI M SEESNBL T T-ADSEE. N-TF40) . ATF

> 20214 : (L1 AERE L. BETOVILEET 1JEICREATREEHRNEILKRITRELVIETERO—IR

> 2022F L& 1 RLYFVT . FoRUIT XVEYT YITYY > 2020FE 11 8. ML 3EEORE L B ICH (T 25T 1 [CBF
Da IO IEBEENETFE IR A EERRBH

o JLKRICEGS. BRI BERL T T-AOY T FI-Y DHEL &
EEEE)

31 https://searchminerals.ca/projects/red-wine-ree-district/

%2

https://mricjogmec.go.jp/news_flash/20211026/159752/
https://searchminerals.ca/news-media/news/search-minerals-and-usa-rare-earth-enter-non-binding-memorandum-of-understanding-for-an-offtake-agreement/
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Geomega Resources Inc : B3
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SHRITTR/RM (HE) & EhE K

Sc Y La Ce Pr Nd Sm Eu
Gd Th Dy Ho Er Tm Yb Lu
Z0D1

NSvrE:

ERRIFE
TEH Geomega Resources Inc,” 14
21tURL https://geomega.ca/
B 20085
EXRA NS DI EEDQEIS, RE. Tl
Lk O(EAMEIV) (202255 B H#A)
BEMSEE | -1,109.3 %(2022F5 A H)
EBITDA (B ARV (202245 B #)

x1,2

https://geomega.ca/ree-recycling/
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RIADOUY AT MTTHB. ISRELfiTEFHF
L7 T7-ABARVYAIIEIE TSIV bOERETE
Montviel L7 7-2/ ZACD L TOVIY MeER

2021528  Everwin Magnetics Co., Ltd. & EEREEYOUTA
J)VIZE8 T BLetter of Intent (LOI) s

> Everwin Magnetics Co., Ltd. [£Forte Mobility Co., Ltd.DF
E~Can
> Everwinld, MIAGERELIEXTITINT I DNdFeBELRLE

EMERERFEP. FEK300t0FE LERAEENCORKEE
Big9d

© 2022. For information, contact Deloitte Tohmatsu Group.



Geomega Resources Inc : B3

ISR(Innord’s Separation of REE)#Z{ifii*’

« TERBORZYTHSEURVEREAEA Y, BASED
BRCEUSTREB YN OREE (Nd-Pr-Tb-Dy) Z[EUXY 5Ll

- BHEAEEERLEVNE B ORI

> TOMMRER : BES UMV TIHREICH, RIRREH
RICLBERINS R, BERBETERRBZORTHA EBR

© BUNPTAUADHERA-N-. BX-1-, YT T)LEED G
e ElEnT I TinT

Geomega’s ISR Technology

* Proprietary and unique

extraction methods (5X)

+ Recycles waste from permanent magnet
manufacturers and extracts four HHREE
= Over 5 years of R&D Saks S1004M

Profit maegin

Caital payoack

Lxpansion potential

1 https://geomega.ca/ree-recycling/

» Advantages: low CAPEX & environmentally safe
» Organic solvent free process vs. legacy solvent

I+l

LT 7-ZBR VYA IIVETET S5V b OEES FE 2

o TRYJ(QO)MEY FUA=)LEZBMDSaint-Bruno-de-Montarville
DIEYA+

> T AN R ERE B9
v EHTA07 LANIZ2D0DZE;
v EVMIA-IVEXT209
- ALEBEEF1.5t/H(REO >99.5%)4 B9
« 2022F3RKEAT
> THOTOVAEKE LIV UMEEET

> BRI OISR EERICE T ZEE V., MR T AR -
IR EERBTRICEITH

USA Rare Earth& B A BEMIR(HECRET NS | M 3

Demo plant feed throughput 13 tpd (8hr day)
Average grade of feed wok 30% TREO Mz, Fr, Oy, Thi
Capetal costs S2614M

Drect cperating costs S3/ g el TREOQ

Up to 4.5 tpd (24 v day)

*2
https://mricjogmec.go.jp/news_flash/20200117/122363/

« 20207 B ks

« USA Rare EarthAi"NdFeBRe R &£ FE T BPRICHR AT REFERKE
UL T ERT TV N E, RIBSERRMDNU YA V) & E AT 6E
([CHBEDICHR M

o UBAU)LENTERL(E. USA Rare EarthD&EA TIHDEEID
—EREB

https://geomega.ca/wp-content/uploads/2022/03/2022%2003%2028%20ENG%20Demo%20Plant%20Update.pdf?fbclid=IwAR1Z--HPM7uiedN6NJVUxTeXUdzYIMB7HOGPIIsLIBT2x-RAcxxjfT2mx60

23 https://geomega.ca/2020-07-16-nr/
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Geomega Resources Inc : B3
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Montviel LP7-2/ ZAPYL FOVIY ¥

« TRYJ(QB)INDMontviel KL LR %100 % R E
- BEHY9,910N75-)L

« WITOBNELUERAYIINMEA T E

o TRIMEAF, #7t1I1-7 1. CREE First Nationh*'cDZ1&H
Y

« 2015FNLILRBRBIIMOEREFF
- BREQLUTOLHY

Pr203 Nd203 Eu203 Nb205
NSR Value Million TREOGrade
(CADS/tonne) Category Tonnes (%) Grade Contained Grade Contained Grade Contained Grade Contained
(ppm) (Mkg) (ppm) (M ke) (ppm) (M ke) (ppm) (Mkg)
335 Indicated 82.4 151 766 63.2 2,452 202 52 4.3 1,715 141.3
312 Inferred 184.2 1.43 746 137.4 2,433 448.3 47 8.7 1,315 242.3

21 https://geomega.ca/montviel-ree-nb/
238 © 2022. For information, contact Deloitte Tohmatsu Group.



3. YT SMF1-Y
3-1. HFEY T4 FI-Y DY VY-
3-2. # L DFRE) - FRFEIR
3-3. HRDFEETL-V-
3-4. FEIOEET L -T-
3-5. PAUNDEETL-V-
3-6. NFHDEET-V- (GHES/RREHE)
3-7. BRMDEETL-T-
3-7-1. 1¥UR
3-7-2. FMY
3-7-3. J7J A
3-7-4. ZDfth
8. RMDEETL—-T-
3-9.ERM- ¥ F51F - VR B BEEIR R Y I R




Neo Performance Materials : {E=

ERIER POE =TT Ial
« F&tMONeo MagnequenchH'LU T DA %IR58
N\ . \
TEL Neo Performance Materials,” 7174 > NdFeBRIA(RYF)
=1tURL https://www.neomaterials.com/
B Ay 20174

EXRNE #TREROFLEREEMEMEIOR T, T, &S

hEyyR*2
= g « 2021438
5L 539(F /3K FIV)(2021512 A #) Energy Fuelstt &, BRINEILKICKLABLT V- AEEAZYT T4
JEHEK

EEMER 10.7%(20214F12 B H)

EBITDA 58(B /K RIV) (2021412 B H)

31 https://www.neomaterials.com/magnequench/
22 https://www.neomaterials.com/neo-performance-materials-energy-fuels-rare-earth-production/
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Neo Performance Materials : {E=

Energy Fuelstt &, BRINEALKICELENBLT T-RAEE1ZYT7T17

ERERN

X1

2021FE3/ &
TAYRERRIMNDL T T7-AY T51F1-V %581t 2 EH 1Y
AZITTATCEDE U7 T7- AR REXEREEE CIRIESINT
BEIRXINYVFORIEY THEIRATT AN SERE

Energy Fuelstt (3K IFUT)MTEF AR ZEL 77— R ERIEICHD
T L. IARZT7®DNeo Performance Materialstt D = {t N{H{E
DLT7T7-AnBErER T Silmet ] (CBVWTERIE LTER

DK DRAEEEDTT T 25 LT, Energy Fuelstt(d,
2021 FE3AXIZAADBLT 7-ARBIED—E%Neo
Performance Materialstt DT ARZ7 DSillamaelZ$ 3SilmetA
X

https://mricjogmec.go.jp/news_flash/20210315/154370/

https://www.neomaterials.com/neo-performance-materials-energy-fuels-rare-earth-production/
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3-3. BRDFEETL-V-
3-4. PEIOEET L -T-
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3-6. NFFDEETL-V- (FMEE/EHRELE)
3-7. BRMDEETL-T-
3-7-1. 1¥UR
3-7-2. RV
3-7-3. J7J A
3-7-4. ZDfth
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1FYRALEICOWVWT, UTFsttDIEEk=% kT3

NN LA
Z 1IN
No. ¥R B AvA: S No. ¥R B VA
1 Lf\ss%C?Jni}rT}%r)Il\/letals 1992 1 ECLIPSE MAGNETICS 1987
(CEN )
~ 2 SG Technologies 1997
2 Pensana Plc B 2019
(FBEL., 7JUNTIEIE)
Mkgango Rare Earths UK
; (UF121) 2021
HyProMag Ltd
! (UH12)) 2018
Rainbow Rare Earth
5 - 2011
(ER¥E)
European Metal Recycling
° (UH1II) 1994
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Rainbow Rare Earths Ltd : A=

NN LA
AR
EEEHR AR ITTHR/ M (D) E RS
TEH Rainbow Rare Earths Ltd /1¥ U2 Sc Y La Ce Pr Nd Sm Eu
Gd Tb Dy Ho Er Tm Yb Lu
SttURL https://www.rainbowrareearths.com/

-t

%3 20114F

ki

BERAE L7 T7-A) BB LR Ry 22

« LPT7-AT0I1IME2DFE

wE 0(2022/065) > Phalaborwa (F877 7V 1)
> Gakara (FIV2Y)
e 202288 RRINEMETSAT7 Y A(ERMA)CHIEE
X1
https://www.rainbowrareearths.com/
X2

https://mricjogmec.go.jp/news_flash/20220825/169492/
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Rainbow Rare Earths Ltd : A=

NN LA
2N

Phalaborwalb 77-270Y17k (BT 2V H)* GakaraL77-270J 1T b(TIVYY)*2

- UUBREICRENZHEILYER 1 30.7 Mt(0.43%TREO) - HATETER 135k

o LT P AR A ED29.1% F BB LT . 2015438 [CHRIEA £V AEIB Q5 AL, EEATE

s BEOREVPHBIRET, VVBRAEIKETCREUNSNIALE o 2017 (CRHBRIRIEZFHLA

HERRIE5N BT, TR RIRATAE . BEBELAILAMES, 52-56% TREODBREEDL 77— ADERIEH
o Ffe O BEILCOVWTEIAMMELE B FE B
o Sk FRICHELGFTAZEBRIERNOEEL. S6H5T A « GakaralL77-Z270Y17 FD0%D k& EIS EH

KL, ARG/ A0 FT 5 FOBRERE T E « 2021F6R. IV IBMDEEICLY. Gakarald{R#(Care and

Maintenance) X3 ki (CR Y, SHERERIE(I= 1E
o EMEFABRFIEOBRCHET, MEEGRELOBEBESZ#RE T

X1

https://www.rainbowrareearths.com/project/phalaborwa/

X2

https://www.rainbowrareearths.com/project/gakara/
https://www.rainbowrareearths.com/wp-content/uploads/2022/10/RRE-2022-Annual-Report_Final.pdf
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Less Common Metals : {EZ=

N L7
2N
EpE 4R NRITTHR/FZMME)EERR SN
ELZ LCM (Less Common Metals),”/ 1¥ 12 3¢ Y 2 ce or N o -
Gd Tb Dy Ho Er Tm Yb Lu
2%t URL https://www.lesscommonmetals.com/ Co, Fe, B
My o 2%2
s 19924 REE4EUADZ N

EXAR HLEREEPEMESEOREL. IRT

clt
r

12(BAERYF)(2021/1287)

ERMER | N/A

21 https://www.lesscommonmetals.com/

X2

https://www.lesscommonmetals.com/
https://mricjogmec.go.jp/news_flash/20201126/151560/
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> REE 4 EUSIRERE (HTE) HfiZREE S 57=IC. VACIZEST
HIGSIN B KA A RFEDFE T FEELLY) (REO) 2EHad 31
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https://www.saltendchemicalspark.com/companies-on-site/#futureprojects

X2

https://pensana.co.uk/
https://www.saltendchemicalspark.com/companies-on-site/#futureprojects
https://pensana.co.uk/wp-content/uploads/2022/10/Pensana-Plc-2022-Annual-Report.pdf
https://mricjogmec.go.jp/news_flash/20220802/169002/
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https://www.tyseleyenergy.co.uk/recycling-plant-for-high-performance-rare-earth-magnets/
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Grant Funded Projects — HyProMag, University of Birmingham and Mkango Rare Earths UK

SusmagPro Project — sustainable recovery, reprocessing and
reuse of rare earth magnets in a European circular economy

RaRE Project - establishing an end-to-end supply chain to
incorporate recycled rare earth magnets into EVs

REAP Project - recycling rare earth magnets from speakers
used in automotive and electronics applications

SCREAM Project — scrap processing pilot plants, HPMS,
remelting, strip casting, chem processing, magnet production

REEsilience Project — creating a more robust supply chain
integrating primary & secondary sources, magnet pilot plants

*1
https://maginito.com/

255

€14m project with 19 partners across
the supply chain

£2.6m project with Bentley Motors,
Unipart, AEMR, ILS

£0.3m project with European Metal
Recycling (EMR) — completed Sept 2021

£3.4m project with Mkango Rare Earths
UK, B&W, EMR, GKN, Jaguar Land
Rover

€14m project with 22 partners across
the supply chain

© 2022. For information, contact Deloitte Tohmatsu Group.
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Short Loop recycling

Hypromag Ltd / UoB

- developing
demonstration scale
plant at Tyseley Energy
Park based on pilot plant
at University
Birmingham (UoB)

hYd
SCREAM REEsilience
Project Project

| S

AN

- ~
REAP RaRE
Project Project )

.

kil
https://maginito.com/
X1

-
HYPREM

T

Hypromag GmbH

- future development of
plant at Pforzheim based

on Tyseley plant

-
SUSMAGPRO REEsilience
Project Project

https://cotec.ca/news/mkango-and-cotec-to-collaborate-in-downstream-rare-earth-
technologies-with-proposed-investments-totalling-35-million-c56million

https://cotec.ca/news/mkango-and-cotec-provide-transaction-update-20221028

32 https://cotec.ca/our-business/assets-technologies/overview/
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https://mricjogmec.go.jp/news_flash/20220318/166773/
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https://hypromag.com/mkango-announces-launch-of-innovative-project-to-use-recycled-rare-earth-magnets-in-electric-vehicles/

https://reesilience.eu/about-us/
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https://hypromag.com/mkango-announces-launch-of-innovative-project-to-use-recycled-rare-earth-magnets-in-electric-vehicles/

https://research.birmingham.ac.uk/en/projects/scream-secure-critical-rare-earth-magnets-for-the-uk
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Earth Magnets(SCREAM) | ZH#EHE*2

2022/03/01-2025/02/28 F 7
UTFeEEHRTOITITH

> Bowers & Wilkinstt

> HyProMag#t

» GKN Automotive Innovation Centre
» Mkango Rare Earths UK

> Jaguar Land Rovertt

> Birmingham K=
REAPTOYIJFZEIILTS

FE4t &, REHOORY M B fIZ &0 B TOTAEFALT
TUEDQRE-H-P g, EREAEmIGEmEOUYIIIL
NdFeBH: A Z4tia

B0V ML AN ICEENLGBEREY TI1FI-Y
EHEEITBEEERIER. UYM1JIUNdFeBEA A DTHZD RIRE %
BRI AD(CZILD

BR7OVIVMILTO2O0DBEEIBFS

» LT T=-ZXT Ry OV AV tha R E = E W CHESZ L.
REEEFRNLZENICHIGTS

> JALD10% BIR E ERIZ & T O KIRIREIR
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SG Technologies : {EE

\ /
/N

ERIFH X SR am

« Ultra-Dense bonded magnets(NdFeB#H)
> MIRINTLNER TREEVWAB R E MR OMA
> Bl REERENdFeBREA LD S EMEIEANIFeB# A
21tURL https://www.sgtec.com/ > FREFER2,500HEZBZ5

> [EAL IS H BB AR DICAREODRBTIRICEY.,
ZORAMEENLTHRFEZITOCWS

TEH SG Technologies,/1¥YU A

BAAY2 19974F
NSPS
EE2RA = MERSRE SR S $ETT ROEE o [RIFLIFETHREKABA O BRFEORRIRRICEY.

ZORATEENL THRAEEEE

1 https://www.sgtec.com/products/ultra-dense-compression-bonded-magnets/
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ECLIPSE MAGNETICS : AZE

N L7
2N
EREIEH S 5 g
+ NdFeB#(H
X4 ECLIPSE MAGNETICS /1¥U2X \ — . o . o .
> JO9J. T4AT, T14=-Tiky b, Iv0-Ry il
« SmColfa
SFEURL https://www.eclipsemagnetics.com/ > T14=Timv bk, YvO-Ry b E
EXiL 19874
EENE | WA MEBE0NSLRS MEYTA
5t 1,76073 (K FJV)(2021/9 B #A)
X1
https://www.eclipsemagnetics.com/products/magnetic-tools-and-standard-magnets/?filter_magnet_material=3675&title=#products
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FYBZEICDOWT, UTattD1ERERIER TS

No. EHA I No. EH BRI
1 Dorfner Anzaplan GmbH 1985 1 HyProMag GmbH 2021
2 Vacuumschmelze GmbH & Co. KG 1923
3 Siemens AG 1897
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Dorfner Anzaplan GmbH : {AIE

SHRITTR/RM (HE) & EhE K

Sc Y La Ce Pr Nd Sm Eu

Gd Tb Dy Ho Er Tm Yb Lu

= TR GFR TR E )
T L RREOH NS, VYN T1VTEBNETHIEBR

hEw I R*2

ERIER
TEH Dorfner Anzaplan GmbH,” R4
£ttURL https://www.anzaplan.com/
B 1985%F
EE R T%. By, B0V IV INT1VIEES
FUOIVIZTUITEE
bl 0.58382(K FJ1)(2020/1248)

X1

https://www.anzaplan.com/

2

https://www.anzaplan.com/minerals/rare-earth-minerals/?selectedService=process_development
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Dorfner Anzaplan GmbH : B

[E#14'17 5 ¥ IR 40 38 EFREXESNERT YT 2

« ROMO##:-HHHI - 48 - O-Ab

- EYY-R-ZDY-h (SBS) - U-FV7J

- SEELAEDEE (DMS) o FLB  AA Y3

- BREEBCAE « A (SX)

- BREDBE « TREHERED S EEU. Th)

« BRoEE < FEK

- FE - FER

[£% : HPORIR] [£% : HPORIR]

* Crushing, grinding and classification of ROM » Roasting

» Sensor based sorting (SBS) * Leaching

* Dense media separation (DMS) * Purification (e.g. ion exchange)
* Attrition scrubbing and desliming » Solvent extraction (SX)

* Electrostatic separation » Separation of radionuclides (U, Th)
* Magnetic separation * Precipitation

* Flotation * Crystallization

1,2

https://www.anzaplan.com/minerals/rare-earth-minerals/?selectedService=pilot_plant
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HyProMag GmbH : %

EWEIER XI R P
tER HyProMag GmbH /R
SFtURL https://hypromag.de/home.html
NSPI
) « 20215118, FHyProMagit i F ot & LTERAL
BAAY2 20214

EXAR HTEEAVIMIINEE BREE

- ®KE
» HyProMag Ltd 80%
» Carlo Burkhardt 20%
v' Professor at Pforzheim University in Germany
v Co-ordinator of the €14m EU funded SusMagPro project

X1
https://mricjogmec.go.jp/news_flash/20211202/164245/
https://www.globenewswire.com/news-release/2021/11/15/2333784/0/en/Mkango-Announces-HyProMag-Expansion-Into-Germany.html
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HyProMag GmbH : %
f—

FEHyProMagtt i F Rt & L TR ZER I “Innovation Centre for Science & Economy Northern Black

. 20214118 15A %= Forest IZWW” T7O0Y 17 MIDWT, B &G *?

. Bl « 2022F11BTLAVY-RICTHE
FEHyProMagttMRBE T BL 7 7-ABE A - YY1 I TH S o FMYBIOLTY7-ABERVYATIVHPMS TS MR F T 3
Hydrogen Processing of Magnet Scrap(HPMS)##fi(7k &4 FOvtH k

e Y w4 N RA7 N TR DT 2 -
BAEPIBIUBMCARETEIL > =TV PALT YR I RAGAE B 100/

o BRMOLTT7-ANT XYM YTIAFI-V DL AL - BELICET NdFeB#i A DEETER DR FEEFE
DRELGHEREBBIENEBEIND (VY17 Enim T EEEHRA. & HREER)

o 2024 FICPEAFETCIBILERHIET
. ¥EEIT0REDBIKEZES

> BRMN g FA FE £ (European Regional Development
Fund)h'5250/5€

> =TV T TIRIIHEE S B - BHAN512075€

X1

https://mricjogmec.go.jp/news_flash/20211202/164245/
https://www.globenewswire.com/news-release/2021/11/15/2333784/0/en/Mkango-Announces-HyProMag-Expansion-Into-Germany.html
X2

https://www.iru-miru.com/article_detail.php?id=56419
https://www.miningweekly.com/article/hypromag-receives-grants-to-advance-magnet-production-in-germany-2022-11-23
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Vacuumschmelze GmbH & Co. KG : H=

AR ikl
« VACOMAX(SmCot#h)
4 v hmelze GmbH & Co. KG,/ R 5
L acuumschmelze Gm 0.KG,/ FMY  VACODYM(NdFeB#;R)
m A&
2$LURL https://www.vacuumschmelze.com/ - BHENEER, EV, M. BAOXREE. EEHRERE
BT 19234

hEwo 2%

EXAR HMEMEL A, ZOMEERmmORFE. £E. IRt FOFUTIEDRAD LEERSA Y AL

20214128 General Motors(GM)¢ H R TEVEDE R E-7IC

=k 382(A/A1-0)(2020/128A) FEHINAKABADEE THZE TP AYNICERTEIIEEHKEK
e 2022F48 SmCoZEN-RICLEFHLVWKABE EEDRFEIC
Hislan 9%

F 25 13.4%(2020/1288)

202268 NL-YTDREEDOEMHBBEORRED:D
University Malaysia Pahang& 1% 7115 & % f i

BEASF 392(A A 1-0)(2020/128A)

X1

https://vacuumschmelze.com/

https://vacuumschmelze.com/Company/About-Us?About%20Us#About%20Us

X2
https://investors.gm.com/news-releases/news-release-details/general-motors-and-vacuumschmelze-vac-announce-plans-build-new
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Vacuumschmelze GmbH & Co. KG : H=

VACOMAX(SmCo)* SmCoEA-RILEHLWKABE ASORSE™
¢ BOBAISE, BANCREREE, WRMEEEIFBCHN - HRT82 W/mIOIRINF-HEEEHN

IR 2552 + ZOMECH R RRERT
© FEREICHEL, SRk THBAIS0CRTAI TR . FRARVACOMAX 278 HRO TRy F &, YU-REEOR
« DFARS 225.7018, 10 USC.2533 clCEZEHL WCEETHIEICRIN
. BEAI-TIVIRE . OREREBIRBIETICLRY, QELHHEHET S
. BUFI-RELESRE LRICHIHABEDET LIRS DIEMDIHME =BT

« FOYIUM\-bF-OMACCONRO-Y-42BEXRT-YICER. E
. % )(-FF-0Daimler AG¢Lange AviationMREHERZE =M,
VACODYM(NdFeB)*? E-FICBVACOB AN B BESN TS

. BERIFEAMEME

o MEREINTVREREIRINFT-EEDNIFeBH# A
+ DFARS 225.7018, 10 USC.2533 clCEZ#EH#L

o FLWEREHCEKY. RARTRER DB LT TV
o BEIIFRELACEEN, 200°CLL L TEERRIBE

GM & [FTEVE Ak AR A S5& T 35 58 5% 5184
o 2024FE(CHEEEHRIBIBZFE
o BRI REREVELEDN\Y 1-FI-VEEICAEIFT—5%(CHED

o ERULEEARIEGMONYTY-TIvrTAx-AlUltium | 2B E L
EVAE-Y%Z8LET 3R (ICIIASNS

21 https://www.vacuumschmelze.com/products/Permanent-Magnets/SmCo-Magnets---VACOMAX

22 https://www.vacuumschmelze.com/products/Permanent-Magnets/NdFeB-Magnets---VACODYM

»¢3 Rare Earth Permanent Magnetic Materials Market Market

34 https://investors.gm.com/news-releases/news-release-details/general-motors-and-vacuumschmelze-vac-announce-plans-build-new
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Siemens AG : HE

ERIFE S 5 g
o%2 | JEAY BT
ik Siemens AG T%_}:T::E—g
EEFIEHAT-Y
%t URL https://www.siemens.com/global/en.html LTE—4
REM BE
BAYa 18974
- FEEBEEEER. ThENKSS. LTI EEESHOD NIy
. PR AOFR R, 8iE, IRt
T Bl s ERENIEERE LS. %8 20155, [Aft(, SHI0FICEY, F T IEMMEHRIGT SV T 51
Hees, BAHY-yEsE, BRes Y- L TMolycorp(BHFH) e BELZEEFKE
> Molycorpl3 Gt 2T E(CH T EM R ZIRMEL, EE8LET
EE 62,265(5 4 1-0)(2021/094A) (3. Siemen AGH BN ERBIERB AR Y-V R EMKICHE
HIALT-HDXAGAEEFETS
- > RIAORENDREEICFERINIHEAICIE. DyREDEF LTHE
1 % f e~ i
EHEMIEE | 10.3%(2021/095) DaEERE LN 2T E
> Molycorp&{E#k b5 T2 ¥ Siemens Wind Powertt (3. £ ET
EBITDA 9,732(& 7 1-0)(2021/094A) BA1TJU-%2B1EL. BEMBROBRREENRS

1T B, Molycorpld2015F ICHEE . ZDERDEMANEA,

X1 https://www.siemens.com/global/en/products/drives/electric-motors/low-voltage-motors/general-purpose-motors.html
22 https://magneticsmag.com/molycorp-chosen-to-supply-rare-earths-for-siemens-wind-turbine-generators/
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No.

3 2]
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Carester (VY 12)1)

2019

MagREEsource
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Carester : B=

EER WRITER/EMHE)EERE X
¥4 Carester,/ 732 Sc Y La Ce Pr Nd Sm Eu
Gd Tb Dy Ho Er Tm Yb Lu
%t URL https://www.carester.fr/en

3L 20194

ki

BEARR IVIZTVITH-EAORM, IVPIN T4V TEE

L7 7-AUP1 I EEHE
SLEB B AE
> EREMEG 1,000t
> TR @ 300t
NSTPL

ot
b

487 KRV (2022/38)

X1,2

IV ABFFH 1500 F €% &
20224 (220005 €% 5
B UY1I0T0t A2 R8I0 L. £ EED DI ARESHE F

KAADIGHE LFHEMHE L. UYM7)V I 2R DERETE T
(5600 F € 1R & RIAD)

https://erma.eu/french-government-recognises-strategic-importance-of-rare-earths-with-major-investment-in-permanent-magnet-recycling/
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Carester : B=

FE#OVY1IILTOER*
« BRIAOHFEYERESELRWIYA)V R EETEF

o FLWIHYAI)LTOTATHE, Co2BEE EZHIE30% HIRL. KD
THBEEZ80%HIR

o I REREZEY(CHEOTVWRRIREY YAV TOTACHEAMAD

—
T IE
X1
https://erma.eu/french-government-recognises-strategic-importance-of-rare-earths-with-major-investment-in-permanent-magnet-recycling/
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MagREEsource : fEZE

ERIER POEHLIaL
« =7%&BNdFeBMRICLENdFeBRA
X4 MagREEsource,/ 75 A
SFEURL https://www.magreesource.org/

3L 20204

ki

EXAR HIEGASRE

hEwoz*2

%L 3,548 F)V(2021/3 B ) (#EXE)
X1
https://www.magreesource.org/products/
X2

https://www.greencarcongress.com/2023/02/20230207-magreesource.html
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MagREEsource : {HZE

MagREEsource® FEY I R

VB RE O H OB TOE R
. KRB
. TS EHOKRRATER

X1
https://www.magreesource.org/products/

https://www.greencarcongress.com/2023/02/20230207-magreesource.html
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Sintering process for the fabrication of bulk magnets

X

Hydrogen decrepitation mixing pressing

sintering and cutting coating and magnetisation
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ZOMBOERMEZEICOWNT, U TattDiEHRZER LTS

No. tER Bdva: No. TtEA Bdva: 3
1 Solvay 1863 1 MAGNETI Ljubljana 1951
2 ABB 1999
3 Maxon Motors AG 1961
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Solvay : {EZE

21 https://www.solvay.com/en/chemical-categories

X2

https://www.solvay.com/en/press-release/solvay-develop-major-hub-rare-earth-magnets-europe
https://www.solvay.com/en/press-release/solvay-secures-100-ownership-rare-earths-joint-venture-japan
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Gd Th Dy Ho Er Tm Yb Lu
%t URL https://www.solvay.com/en/ LT T - Ak
L7 T7-AE#ERE
_— L8632 LT T-ABAL Y
BAEDOUT1I)
gnn | ERLESOET-I TIRFYIBEDL S SORE, REyIRE
ARTE. R I AV ML T T -AEEEITS CANE TEERE
4 BEBEMNERCHME TECYANEX® ZF
L N/A 20074 BIR Bitt. MARLOERFALGENSLTT-A%ME
N 270 A%
. ] 2011448
ERFEE | N/A 75 AMRhodia(L 77— AU A7 B % E 1) E BN
2022F9H
II3VADT-0VINITIHZOLT V- AEBZHDILREHEK
202241048

HADFIEI (283" Solvay Special Chem Japan"OE2FiE %
Fx
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Solvay : {EZE

B4 he BEM BN T ZCYANEX® E RIS RhodiaMBEEABOL T F-AUHA 2L FOYTY MR
. SEORHH . 20114£108 B4
« 99.2%MD HEH AT BE - BE,. EREHE, \-FT(AIBECERIN S IEEE#KA
. FHETEOM B BRI L TCYANEX® 572 £1244 cEENoLYT-A2VYM1INES
S : ‘%._a;;k&:(};mm;%:ﬁ.afm\eww—x&uvw»m%%

« BE FNOBFEEYE & = 5 5
B8, RINORRIEPHRARE . AN S EOEILT5 Y05 0Vl TSI AHa S,
LT T AR R R, B A<Ng

X1

https://www.solvay.com/en/brands/cyanex
https://www.sciencedirect.com/science/article/abs/pii/S1383586615301301

X2
https://waste-management-world.com/artikel/rare-earths-to-be-recycled-from-magnets-in-france/
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Solvay : {EZE

25VA0F -0V TIBOL T P-AEEL KK "Solvay Special Chem Japan" DR LB E R K
. 2022F9AHE e 2022F108., Z@EAS2BEMAEEEL. REFTEEHRE
o J-0VINIGE, BEBEBEOHAAIY MO-)LEFEET o FEHEEESEOEEARIY FO-ILPEEEINT, BEARER(L YA
BICH-LAERELTNS *4?5&@8@%&5’2%?(:@%éﬂ%b??—l@l@éi@%d)ifiﬁé
. SEORET, EVEQE-Y, RNRBOT-ICHERTRA ERHTSE
MEIERE KABARBICHBELES TR DEEETTD o ORI, LT7T7-ABERICBIZHRNEY-F-IvTEEH
ek & INZ 5 B2EICDBENBECEOILEE

o AR 5B FTERAERNTE EHICHAT I ER
B3t WAaOUVYM BRI EKENZRIIET LT -
AREBADIHER S

o FEHE SBREERT. BRINCEGIZENBLTT-ANT %
RIZLEVFLERNTNS

X1

https://www.solvay.com/en/press-release/solvay-develop-major-hub-rare-earth-magnets-europe
https://mricjogmec.go.jp/news_flash/20221003/170087/

X2
https://www.solvay.com/en/press-release/solvay-secures-100-ownership-rare-earths-joint-venture-japan
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MAGNETI Ljubljana : {EIZZ

o

X SR am

SmCosf A

Sm.Coi WA

NdFeB#i

> A& BMERT-Y. R EREGRE, Y- ILEHRERE

hEwo 2%

ERRIFE
TEH MAGNETI Ljubljana,/ AONZ7
£1tURL https://www.magneti.si/en/
XL 19514
EXRA BEMEM R BEROELE., ART
5tk 20.88(E 5K FJ)(2021/128F)
EEMEXR | N/A
EBITDA N/A

31 https://www.magneti.si/en/products/
X2 https://www.magneti.si/en/projects/
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RE VT T-A BAICBET 284 BT0ITT bOSHN
» Project Reco2Mag

> EtERE kK A ABIEMOLY 7-AEIRTOIT b
> FriEH HEAERY FEARRETOIIV

» SUSMAGPRO Project

» DyScovery Project

© 2022. For information, contact Deloitte Tohmatsu Group.



MAGNETI Ljubljana : {EIZZ

SmCosfgH

« NdFeBH#AELLART, SVEE TCOBFHEREREMEZRD
s WMSHEHHECHAOREIINEZLARIETS

« B SREEMCREAT, BHRBEHELITHEEETS

Sm2C017E§E§<2

« 350°CEXTORET, /LW IRNF-HBERKHEOREMELHEL
JBFHRISET S

e Sm&ColZhNA T, Fe. Cu. Zr&x & Bt ETRT

NdFeBfgH *3
. BB LEREADNREEVEAR
o BEREVBITICSoTELESND

- BT EEMENS, BERARCISUTRERRREDN 2
C-I QAN

>1 https://www.magneti.si/en/remag-smco5/
22 https://www.magneti.si/en/remag-sm2co17/
23 https://www.magneti.si/en/remag-ndfeb/
24 https://www.magneti.si/en/projects/
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Project Reco2Mag*#

- BREHELCEDANDISIVMEIRNBHEADFREFAEZEDD

o T mIA-OYNICEFERABABDEHDOLTT-ADF A 7] EE
EICBETIREELIT

« J\=FF = : RGNF, Geological Survey of Slovenia, Faculty of

Mining and Geology from Belgrade, Magneti, Valeo Group,
Swedish Institute for Environmental Research

SR ABABREROL 7 7-AEBEIO0Y 1 x4

- THEEMNE. BEBEIEHEOIVIVICERINTVSNIFeB
WMADRBERERIL

« CeREBUEEDLOEHADHEBROREROEEL. NdDOREE
EERAR6~10%F TER T B EN A RE

o JOVIVMI. BEEORZEDONIN-ANT-IEEBEZHRZZ2DDE
REIESEWELET. B&, TANT S

« 2020E1A1HICFAAL. 2022%E 12831 H £ <

o BRINAINR-Y3 VMR (EIT) Mo ESIRMHEZ(ITHY,
EITIXEUMHorizon 2020855 - 1 /K- 3Vy T0J S LH 6 1E%
Z(FTWNB

© 2022. For information, contact Deloitte Tohmatsu Group.



MAGNETI Ljubljana : {EIZZ

gt (R AT TRy FREEBARE T OV o b

o EHERE FEAH RN A ORI EROEER

IBTERRIBIL

o HTEAONY MR B, B, LADY-R% D E)

EUUSA70EA E ELTWB I EW R

o RYFEATHICBITEAOHRE DB LICDEAS
. Hﬂ#l_ A TEDEBEOEZEN D EL BARRVPIRIL

F-REMERNCEATEISLY. REAEFROERICEMTS

« NHIAAL lncentives for research and development projects

2] RO IR FEESNSAONZ T HAE. AR RERAM
A BINESHHRIBEELTNS

SUSMAGPROZOY 1Y h*2

EUREE L. BRINICBITBLTT-AOUBA IS TS FI-V%HE
MIBILEHIRETD

B+ 3 FBHI20tDONdFeBREEA QK10 FUBA T4V &iEER
9%

BRIMNINE D 19D/~ b F=E1D0T YV ITA MN-hF— L& TR
N

>¢1 https://srip-circular-economy.eu/project/dyscovery/
22 https://www.susmagpro.eu/
23 https://srip-circular-economy.eu/project/dyscovery/
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DyScovery7OJ 1 kX3

o 202252024 FETRHRER YT A I TR ORIENSER D BIRET
DAT-INTYTEEHETE

« RRHIERAAMEAOM, BMARETHTITOHNSUYI1JILT
BTRETDIAT-T AT5T A5V IEKRELD

« MONOLITHOS (¥FY¥¥) . MEAB (F1Y) . KTH (RJI-TV) &
KUTU-Freiberg (F1Y) (&, 90% L L ORIINR TR A RE (4
FE95%LL b)) DUHA N ERBICELET 21010, EHAERA
ERROLVAMIEEREEOINTORATYT2EIETS

« MONOLITHOS Catalyst and Recycling Ltd.(77 %, ¥UI¥)(E.
SRR-RIAVAZEILTEL, FEICHBERIGELEEZOV YA
JIVEES. 630b Y/ ENF R RS LUCBEEZO/N1O0Y Y
1INTIV N EEHRTS

« ZNIZKY. DyScoverylFEUDUY AT IVEE N ZERIE23%3E 1L L.
HMALROERE (FEM300hY) ZEETRIENATREL RS

. U*JL’I'7J|/7|‘7H473‘61’Fb7(L71NdFeBEﬁEtSmCoEﬁXE(ilﬁ*ﬂ:'@%
&SN, CRF 15U7) S[UBENEADIG D RIBEEZIRE S5,
WAEDMES &TRI\?“%

© 2022. For information, contact Deloitte Tohmatsu Group.



ABB : A=

X SR am

[FHAYST5 Y AE-5 (SynRM)

> IFCHEHBIRIF 3K IS AIES(ultra-premium efficiency)
(CHEHL

> BREMICE. IRIBENICEIFR AR E-YEEDH.
L7 7 -2 &0 XKABAEERLEN, VIR EIU-DE-5%
3537

ACT S5V LAY —RBSME-Y(NEMA F[EE-%)

> KAMAEEDY L KABAERE-FLRUNTA-VY A%
FIEL, JAPIR(LEREE

=SEZET-Y
EEE-%
b5Uv3avE-9 BE
NP

ERRIFE
ER ABB,/ A1 A
K1tURL https://global.abb/group/en
EXiL 19994
EXRA -5, BRMSE, A-M-V3aVEREZHES, IR5E
5tk 28,945(B A K V) (2021/1288)
MR 11.6%(2021/128A)
EBITDA 6,777(B 5K FJV)(2021/1288)

X1

https://www.energyefficiencymovement.com/en/5-things-to-know-about-ie5-synrm-motors/

HEFHROE-IKRF

2021F AEEE-FERBACE-Y ., REBH THR2MIOVITZR
B

https://new.abb.com/motors-generators/nema-low-voltage-ac-motors/ac-servo-motors/ac-brushless-servo-bsm-motors
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Maxon Motors AG : BZ=

X SR !

ERIEW
TEZ Maxon Motors AG,/ A1 A
223 URL Z;Etps://www.maxongroup.com/maxon/view/content/ind
3L 19614
EERRE T-IPEIEZEORE. R5E

J5v{FpcE-%

> RSB LESRESFRV0-Y-N R D0IIRS
> KB, IV SV AN R
I3V L ADCE-H-

> EBNEMVIMRE. B0 S, REHOLIANEbE
ACE-9- 1E

rEYIR

21 https://www.maxongroup.com/maxon/view/content/product-overview
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APAC. BN, b7 XU AD3tIsi CEEEZRERL TS
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3. YT SMF1-Y
3-1. HFEYTIAFI-YDH YU~
3-2. #h L DFRE - FRFEIR
3-3. BRDFEETL-V-
3-4. PEIOEET L -T-
3-5. PAUDDEETL-V-
3-6. NFIDEETL—-V-
3-7. BRMDEETL-T-
3-7-1. 1¥UR
3-7-2. FMY
3-7-3. J7J A
3-7-4. ZDfth
3-8. RMODEET L -T-
3-9. R Y T5MFI-YRBICHI BEEIRR Y IR




A=-ARSUTLZEIDOWVWT, U TF15¢tDEHRZE LTS

No. ¥R BRI
1 Lynas Rare Earths Ltd 1983
2 lluka Resources Ltd 1954
3 Arafura Rare Earth Ltd 1997
4 Northern Minerals Ltd 2006
5 Hasting Technology Metals Ltd 2006
6 Australian Rare Earths Ltd 2019
7 Australian Strategic Materials Ltd 2014
8 Red Mountain Mining 2006
9 RareX Ltd 2003
10 Dreadnought Resources 2006
11 VHM Ltd 2014
12 ASTRON 1983
13 Kalbar Operations 2019
14 Hexagon Resources 2001
15 Vital Metals 2004
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3. YT SMF1-Y
3-1. HFEY T4 FI-Y DY VY-
3-2. # L DFRE) - FRFEIR
3-3. HRDFEETL-V-
3-4. FEIOEET L -T-
3-5. PAUNDEETL-V-
3-6. NTIDEETL—-V-
3-7. BRMDEETL-T-
3-7-1. 1¥UR
3-7-2. FMY
3-7-3. J7J A
3-7-4. ZDftt (EMELE/RRELE)
3-8. RMDEETSL-V- (FEMELE)
3-9.ERM- Y F5AFI-YREICHI 3 EERR Y IR




Lynas Rare Earths Ltd : {2

HpiESR WRITHR/EZME)EERE N
¥R Lynas Rare Earths Ltd/A=ARSU7 3¢ Y La Ce i Nd Sm Eu
Gd Tb Dy Ho Er Tm Yb Lu
2ftURL https://lynasrareearths.com/
- FFiRANEH
E®iL 19834F
BERAE L7 7-ADIRYE. 78, fHEd RPwH 22
o A=-ALSUT NL=V7 PAUNDINEICHRZRFFD
7L 893(H /5 IV)(2022/0647) > A=ARTUT : WAMWeld L [CL T 7-ASh5K - 24 S5 iR
A. KalgoorlielC L7 7-AMIEHEEZ DR
ERABEE | 56.2%(2022/06HA) > NL=27 L V7T - AR
> XN BELE-ESF LA TIAEROERZE S
. « 2011 NEHI'EHOLT77-ARBOBATHICET5H R
BARAEE 2,062(B A5 F)V)(2022/065R) B S £ d e i 7

X1, 2
https://lynasrareearths.com/
https://www.sojitz.com/jp/news/2011/03/20110330.php
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Lynas Rare Earths Ltd : {2

I - T ORISR DR E S Y REE

[I4EIEMt WeldSEILASDL 7P 7-A1E#E2N L—-V 7 O L5 (CEH
EU D BEFE SN

BESAUIAERICEL. UTOEELZEDEL, 2020FE28 &Y
3EMDIERZZHONT:

> MG TR R ETER DR BENKE

b, Y-YT7 LBV RlynasttiEBIRICK 3 EE e
WTHY, BFICEBZTOTARELEROBLBEDFEAFIINETS
ElfTHN. WTNEEXNINTLS

21 https://mricjogmec.go.jp/wp-content/uploads/2022/03/trend2021_au_data.pdf
https://mricjogmec.go.jp/news_flash/20210831/158419/

22 https://lynasrareearths.com/wp-content/uploads/2022/07/Lynas-Kalgoorlie-Processing-
Facility-FAQs-July-2022.pdf

https://mricjogmec.go.jp/news_flash/20220428/167442/
https://mricjogmec.go.jp/news_flash/20220207/165850/
https://mricjogmec.go.jp/news_flash/20211026/159772/
https://mricjogmec.go.jp/news_flash/20210727/157465/
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WA Kalgoorie iEZBDL 77 —A 158 % A2 3 2 9 B 45 2L A0 IR e

B OEENEHE 2

25F EIDIREMAICEVNT, Mt WeldiE LD o#tfaENd&m K
162Ft/FEDL T 7 -AFEIN5, mA6STH/EDESKEL T
T-AEEEFE

ERNOLT7-ARBIEERTOCADEZEL

2020F 10 A [CRFRIN R EFEHIRCEINL,
[ Manufacturing Integration Stream ] (CED<BIR %
14.84mA$%2021F 7R ICERS. EABERDKI50% (T

RN Fremantle BN b H F E

EESNEMEHENYL -V T DGebeng TIRET B 77— A5
RELETAUNDOFEFHEMERR(CTESHCIT

NU-YT7DIHOERESD. KI5EASRIE
2ETHI(BA00 H ARV DA E B A H

WA BIll Johnston$k L AAAE(E. BFO0IVIIMIDNT
[EVEIFERINBAUFILAMAVEMPZOMEEEZI7UT10)
IXINDEEEZRRITZLEV, HDPBIFOEEEZZZE0DT
H3 | BT

NETORN

> 20215108  WANIRIBREZERDFFAIIE

> 2022428  AA-ARIUTI(WAN)ERIERE DR ATES
> 20224  BERERPENEAT

© 2022. For information, contact Deloitte Tohmatsu Group.



Lynas Rare Earths Ltd : {2

Mt Weldfhilh B USERE S5 Y FOILIRETE (202248 B )X RXE,JOGMEcﬁ‘iEbquEEJeE\ BEFTHOBAMIEIEEHN
. FLl. BIBICBIBNIF BB DEEQEMARER, 20104 Hifa
[CFEFRENT[The Lynas 2025] WO, 2025F X TICNPrEES « 2023F3 A FZ*&
ﬁé N (SN =] [ ~

- #M5EASOTOIIIH

o YLARICKY., 2024 FE X TICNAPrOAEEERE % 12,000t/ FE L TBE
tEBEET3

- BIEOHEMER, LEBEBOIL K, $hERL., KA gEtnE
1LEHEIT S
» T4-PNHE-HA-BERIGENITUYFFEEADEEER
BiT
> EENRERAT Y 1- )V EIEB LR K E TR

o WTLT, 10204A-FLODRESDZEBEFLOIRIBIRE & B4 1M S
03L& 5%2EMEDD
» J\—-FF—: JOGMEC, CSIRO, Y-FYIKZF, I-T14YKFE
FA-ANSU TSI EFAN SO R EHOMBEFEEEST
NERDEPIFR

o FEHROTVTAANIRIVEBESSIOCWAMNDNYTY-ET)T 1
JVIRTVERBR (CHED
X1
https://wcsecure.weblink.com.au/pdf/LYC/02549359.pdf
https://mricjogmec.go.jp/news_flash/20220809/169121/
X2
https://www.jogmec.go.jp/news/release/news_10_00093.html
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HUARE)ZES LT, #HEE2ERFIDEMHEERE

> JOGMECRHENHAANDL T 7-2AE RORERIGICEH ST
HEHIHT

B®(E LynasOHFEARRETEIETICFHR TGN FE
> BEITEREVESTHEOOMBHBRRLDTENAEEND

o HECHN Mt WeldihiILHRDER TEDRK65%%FH K

[} CHEHR T B B EHGHE

> BARGENSEIZIMLNO0, ESFTE—EEETOILY
MEB1FB4D0 B A a5 2219

© 2022. For information, contact Deloitte Tohmatsu Group.



Lynas Rare Earths Ltd : A=

Lynas Rare Earths LtdDZ{tH#EE

Lynas Rare Earths Limited

ACN 009 D66 648 0.01%
ABMN 27 002 066 648
Date of Incorporation 25/51983
Registered in VWA
I | | | I |
100% 100% 100% 100% 100% 100%
Lynas Services Mt Weld Lynas Kalgoorlie Lynas USA Lynas Malaysia Lynas Africa
Pty Ltd Holdings Pty Ltd LLC Sdn Bhd Heldings
ACH 31103 936 232 Pty Ltd ACH 73053160 302 Date of Inconporation Malaysian Company Mo Pty Ltd
Date of Incorporation ACM TS 0735928106 Date of Incorporation 24/8/2019 200601052550 ACH 148 183 511
33/2005 Date of Incorporation 2371291 FRegistered in Date of Incorporation Diate of Incorporation
Reqgistered in 15/5/1996 Registered in Detaware, LUSA &M/2006 13/20m
Victoria Hegistered in NSW Registered in Registered in
WA, Malayzia Vietoria
100% 99.99%
Mt Weld Mining Lynas Africa
Pty Ltd Limited
ABN 96 053160 400 Malawi Comnpany Mo
Date of Incorporation 8409
29719 Date of Incorporation
Registered in 12172007
MEW Reqistered in
halanai

21 Annual Report 2022

https://wcsecure.weblink.com.au/pdf/LYC/02581455.pdf
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lluka Resources Ltd : BAZE

lluka Resources Ltd DEFE

Ep s WRITE/ZMHE)EERE X
TEH lluka Resources Ltd/A—-AK5U T Sm Eu
Yb Lu
SftURL https://www.iluka.com/
BAYa 19544
SENRE AR DIRIE. D BE. PR Ky 22
« WAJNEneabbaklL(CHFTBLT7T7-AEEEEN
£ LSS9(B 75V (2021/128) > Phase3¢ L T BEEEETH
« NSW/HBalranald==3)VH Y R FOI 1Y hakEfTH
HEMRER 36.2%(2021/1288)
BEAG 2,636(B A% I)(2021/1248)

*1
https://iluka.com/products-markets/rare-earth-products
X2
https://mricjogmec.go.jp/news_flash/20220408/167134/
https://mricjogmec.go.jp/news_flash/20220302/166399/
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lluka Resources Ltd : HZ=

WA EneabbafillcH(FBLT7T7-AEE X
o 2020FEKYLTT-AEERA
o INETOLT7T7-AZEERN
> Phase1(2020F~20214) :
RIMOEELEIRINTVEOEIEYELTRIELOZEEY M
BFELELCWE, L7 7= 58T MRUE )71 LML

TP - YN IVRERBIL(ET MM EEERN20%)EE 5
106,000t8R 55

» Phase2(20216~20224F)
BEIRIER DEERE A,
RIFER COIIIY — AT A MEIRE TS YA MEIR(ET VA
BHFKI0%)DEEERK

> Phase3(2022F~) :
BREERDREEEREETT

X1
https://mricjogmec.go.jp/news_flash/20220408/167134/
https://mricjogmec.go.jp/news_flash/20220302/166399/
X2
https://mricjogmec.go.jp/news_flash/20220117/165142/
https://mricjogmec.go.jp/news_flash/20210514/155653/

305

WA Eneabbafi L (cHFBLT7 7 -AFEHREER

o 2020FE KYRBABLIEL T 7 —-AEEDPhase3& LTE
o BHREEZRTE. AHAEIELTEELEIRINY Y FORIE

MELTETEEL CWEL T T -AZECTS YA N RUE/F1 L0, [F
HAVICH TERET ZWimmeraI R I YV R TCRIEHE L TERE
SNBLT7T-R, SBILRB=ZFELEDEET BT T7-AENLELE
ERILRICER75TY/EDRELT7 7 -AB{L¥(TREO) X3
L7 T7-ARBIEEREE T E

202158108 S=EFBKeith Pitt &R - /K - AL 2SN AKEE
SEFDan TehanB SN EKREFEBH TLLT OSSN,
EEATIETIEMEERHA

> RN RESEILTRETIRALT7-AD EFREEE T REZED
REMNBIEN BBIFOIUTAHIIRIINBERTETBN
BITHREBEORFRLHERY TIIFI-VOZHELIEWS BIZ
[CEETEEDTHD

> R AEREEZITIHEEMEOL 77 - ARELEREIRT
HETEITHHELTVNBIEN D, RIBAFIEINLDFEHEEZEICHE
NIBL%eRFTITS

© 2022. For information, contact Deloitte Tohmatsu Group.



lluka Resources Ltd : HZ=

S E3BExport Finance Australia, WAJHEneabbafiliL77-2A
FEERE S E(C1.25bASZ R E

- 2022F4 R #%*
o SOEFBBAT O H 1S FB%BIExport Finance Australia (EFA)
hEE
> [DUTAANEIRINIOTOIII bEIET B0HIC, 2021FED
H10EE CHEEE2DAS L SN DRI E 2R E
o JOIVITMERIRIBE RTEEH

ZNorthern Mineralsft®WAMBrowns RangeE#&H 1+ 0I1¥

NSWitBalranaldS IV Y EFOJ T I X3

BCHWTEERREY /- b - T 2

« 2022%F10 A fkE

« Northern Mineralstt ®WAM Browns RangeE % + 8017
OB EIHEOWAMEneabbal 7 7 - AFE BB Z(CL T 7 - AfE L%
fa s

« Northern Mineralstt (5] A30,500tDL 77— A$&#L(TREOZH
=) 468k

o llukatt(FHEE7IHASOESERTOVIV MMIHLE

> F—EEFEE LT, Northern Mineralstt (llukatt(Zxt L. FK
SmASICAHE T2 B R EHEERE 15 mASDERIRMT EE FIT

31 https://mricjogmec.go.jp/news_flash/20220408/167134/
32 https://mricjogmec.go.jp/news_flash/20221110/170762/
33 https://mricjogmec.go.jp/news_flash/20230228/175561/
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2022128 DFS(ERHREBFELAEKRT
202352 B A EIRTELLIMT
NAYT17 1 9.55

A ETFR

> LFIV60TF/E

> JIVIV50Ft/E

> ERIVFIL50~70F /&

> L7 7 -84 t/5

> WIS VAT M 50Tt/

20255 FHHRICEEETFE

WA/ Eneabbafli Ll CERETBIRDL 77 - AFSREZEICIRILZ
EHeFE

© 2022. For information, contact Deloitte Tohmatsu Group.



Arafura Rare Earth Ltd(IHArafura Resources) : =

EHERIER X RITR/FR M ME)EER N
TEH Arafura Rare Earth Ltd /A=A 5V 7 S¢ Y La Ce Pr Nd Sm Eu
Gd Tb Dy Ho Er Tm Yb Lu
2ftURL https://www.arultd.com/

- REH-ER TR EEEGCTROFHEH)

-t

S 19974

ki

EENE NdPrE(L B LNRE A - ER LR YR RO

B2, BAF., Y&, Nolans ProjectIYIZTFUV IR Ry A2
« 20225108 #t%&%Arafura Resourcesh IR ZAEE
EEZIER -36(E A5 FI)(2022/064A) o J=YIFTURI=I(NTEEI)NolansL P T7-ATOV 1Y hEEFTH
BARAEE 143(B A5 FIV)(2022/06H8)
X1
https://www.arultd.com/products/our-products.html

X2
https://mricjogmec.go.jp/news_flash/20221128/170986/
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Arafura Rare Earth Ltd : {BZ

Arafura Rare Earth LtdDFEYI R (1/4)

NTE# M NolansL77-A2F0J I b (1/2)%

o A-ARSUTILEBEEM DAlice SpringshHAL(C135kmICIET %
Nolans sitelZ$k1l. FOTATIY NGESL. HH., 2B T5VME
FUBEIVIIEERFE

« FARRE. SMENdFeB R AKAMITOERILYI(NAPOEE
HHRIRE BB LN AT

+ #LEK : Nolans Bore#& £#8-UVER-U75Y - FUJL(REE-P-U-Th)
SILER

> HRRADOREEPRIICERILINTNBILRD1D

> 560077 b DI E IR
(FIamML : BT T7-ABRIELY(TREO)2.6% . UV ERIR
(P205)11%)

> HTF215m
» Nolansld. L7 7-AD#RE. FEiL. . 2HOEHOTLHIR

JiJk

> (TREY 2SR L TOTAREYOA Y YA FEB LMY
LUV FORBEMEIREEE

X1
https://www.arultd.com/projects/nolans.html
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Kilomedras

NORTHERN
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NOLANS

w— G35 Plpeline

Highwray
o Raitvay
# GasFld
7 Mining
L) Processing

@ Alice Springs
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Arafura Rare Earth Ltd : {BZ

NTZ#MNolansL77-2F0I 1T b(2/2)*"

« 2020478 #HIELY OB IR E DX B DIRIEEES

o 2021528 H/KBEZRPHFOFZENMTHONIXBEIDRIEE
iVeE,

« 2024FEEERBTE

« RATOIITME JIVIRZERONIPrER(L 1) 4 EERE 114,400t/ 4
1Y, 38FERDVA1YIMTCHIFBNdPrORIGENH AT ED
5% ELEEHBLICHEETFAE

o SEFRBAF O H S A#EIExport Finance Australia(EFA)',
Arafuratt(CHRZE200mAS DR E Z 15 FE DR FHRIDE L IC5
HHAETITIFE

« 202158 10H. SEFKeith Pitt&JR /K -t KEE S
HE#Dan TehanB S ENIKERENEMEZELT. LULTOLS(C
RN, TI1EZRA

> RA70YIT M BUSOEEFIELSNZ [ OERAHE ]
PIRMDSHRCAEIFI VTNV IR ORI [
HEAI5E0

> SINTEEINZIVT4AIIRINTOITT NI, EFANGD
RE (LI SEFBUITFOKINALERI Y ISEE(NAIFNGE
BREEZ(TBIEN AT RE
%1 https://mricjogmec.go.jp/news_flash/20210519/155744/
https://mricjogmec.go.jp/news_flash/20210215/153144/

https://www.arultd.com/projects/nolans.html
22 https://mricjogmec.go.jp/news_flash/20181019/89658/

%3 https://mricjogmec.go.jp/news_flash/20190927/115907/
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NTZEMNolansL 7 7-270J 17 bOATTAIEHIICEIL , FEHIER

MOUZ% i EJingCitt & 2

« 2018558, REWAEERZ)ingCi Material Science(FLH

M RIEHR) AL (CNLPrER (L & fEHG T S Z L ICA T FEfERMOU
NG

« JingCittld, JOT U7 IR ERE I3 a R\ TERR

6,500tDONdFeB%R kA ZHIE

« RIMOUIZEDWTNolans7OY 17 Mo E H &N 53,600t/yD

NbPrEZ{t¥D 55, FxK900t/yZJingCitt (LA T BT LM HRET
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« Arafuratti3 5%, AMOUICE D ZEHE K900t/FEDNIPrEE{L Y
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https://www.nsenergybusiness.com/news/arafura-resources-signs-offtake-mou-with-jingci-for-nolans-project/
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« MALIEEMOUIZE D ZE, GE Renewable Energy#t ARt D& &

95 LENT-EVTERTEXABADOMEIEHBNIPrE,
ArafuratthBAITA VK TIHATRIECEETERBHELLT O
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FEHOBAENI-FI-VICBIRURIERRHITELTS

21 https://mricjogmec.go.jp/news_flash/20191226/122102/
22 https://mricjogmec.go.jp/news_flash/20220719/168801/
https://www.ge.com/news/press-releases/ge-renewable-energy-and-arafura-resources-mou-on-neodymium-praseodymium-rare-earths
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31 https://mricjogmec.go.jp/news_flash/20221128/170986/
https://mricjogmec.go.jp/wp-content/uploads/2022/03/trend2021_au.pdf
https://mricjogmec.go.jp/news_flash/20220719/168801/
https://mric.jogmec.go.jp/news_flash/20210625/156682/

32 https://mricjogmec.go.jp/news_flash/20221128/170982/
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31, 2 https://northernminerals.com.au/projects/
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-\ Tatal' 40z | oae 075 P .11 7] 21,705,000
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£ Total' n Al 073 FET) X AR 1,750000
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> $¢%E/\J &?ﬁg%mﬁﬁﬁjﬁ\ Tatal! nn rLE e BT L1 35 Lt
" _ N _ . —. Aren 5 Indistad 138 | o023 018 1,17 003 [ 1,833.000
« 201 8$—F:':,HH\ Hﬁifi/\’fu‘y I‘Eﬁﬁ@ﬁﬁﬁ%(\: LT, Eitn%ﬁj7/|‘ Irberied 014 0.z7 017 117 0.0 f| 304,000
CPW(EH THERBRIEDEEXRFHIE Tatal’ 15z | oz U1 | lzs | oas B 1.3 Ta00
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Inforred 4ER | oot 0o T 008 aa TH,855,000
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' — Rounding may cause same computational discrepancies

31 https://northernminerals.com.au/browns-range/
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%1 https://northernminerals.com.au/john-galt/
%2 https://northernminerals.com.au/boulder-ridge/
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21 https://mricjogmec.go.jp/news_flash/20190815/114873/
*2
https://mricjogmec.go.jp/news_flash/20190815/114873/

= LB LY 9 BB TR 53 D=8 Dscoping studyZ Basa ™3

- 2019%F8A %%

* Browns Rangefli L' b EINZREEH T EFBEERINS
T B E TR EICHBET DAIER T AR AT

« KK-Technologiestt ¢ EE TRITOVII M GEHINEFHE
& RSB LIE D BER T DR ST 2 E i

« RICEMEANINDE, BEFGFETCODEENLELREE
7 THRBIBE TR BARSEERCERRTINS, JUE
MEDDY P ThiRE D7 A TR LM DEEN AT REL 55

« KK-Technologiestt (38547 - L ZEZEMFIMRBEDTOTAE
T, X1 R, FFENERET IR R BE

« BH ZOROBAMENIRICDOVN TS

https://jp.reuters.com/article/us-northern-minerals-rareearths-thyssenk/australias-northern-minerals-signs-rare-earths-supply-deal-with-germanys-thyssenkrupp-idUSKCN1V201L

X3

https://investorinsight.com.au/northern-minerals-commences-rare-earth-separation-scoping-study/

https://mricjogmec.go.jp/news_flash/20190820/114978/
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7= AR Ha

o 2022FE 10 ELBEHYN— M-Iy TE G

. FI#tIETREOEBEE TR A305FtDOL 7 7-AkEiLzEEiHS
- oE

o llukatt(ZEAICHREE73IMASOES 2R OITY MIHLH

> HEINZEEZRTOVITMIBIBDFSOTE T &E L fEER
DEERBEICFTK TS

https://smallcaps.com.au/federal-government-critical-metals-blocks-chinese-investment-northern-minerals/

https://mricjogmec.go.jp/news_flash/20190820/114978/
https://mricjogmec.go.jp/news_flash/20200424/124487/
22 https://mricjogmec.go.jp/news_flash/20221110/170762/
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¥¢1 https://hastingstechmetals.com/projects/yangibana/yangibana-geology/
22 https://mricjogmec.go.jp/news_flash/20221202/171279/
https://hastingstechmetals.com/projects/brockman/
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https://mric.jogmec.go.jp/news_flash/20220207/165852/
https://mric.jogmec.go.jp/news_flash/20210924/158937/
https://mric.jogmec.go.jp/news_flash/20220120/165293/
https://mricjogmec.go.jp/news_flash/20200421/124427/
https://mricjogmec.go.jp/news_flash/20190823/115073/
https://mricjogmec.go.jp/news_flash/20230123/174995/
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https://hastingstechmetals.com/wpfd_file/hastings-signs-off-take-contract-with-sky-rock-rare-earth-new-materials-co/
https://mricjogmec.go.jp/news_flash/20181204/109882/

22 https://mricjogmec.go.jp/news_flash/20200608/125450/
https://jp.reuters.com/article/hastings-tech-deals-schaeffler/australias-hastings-technology-metals-inks-supply-deal-with-schaeffler-shares-surge-idUSL4AN2DGOPO
23 https://mricjogmec.go.jp/news_flash/20221018/170249/
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21 https://ar3.com.au/rare-earth-elements/

X2

https://ar3.com.au/koppamurra-project-2/
https://mric.jogmec.go.jp/news_flash/20221110/170762/
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31 https://ar3.com.au/koppamurra-project-2/
22 https://mricjogmec.go.jp/news_flash/20221109/170667/

321 © 2022. For information, contact Deloitte Tohmatsu Group.



Australian Strategic Materials Ltd : {EIZ=

AL R ITC R/ F (o) 4
X4 Australian Strategic Materials Ltd /A=A U7 Sc Y La Ce Pr Nd Sm Eu
Gd Th Dy Ho Er Tm Yb Lu

S%tURL https://asm-au.com/

« Korean Metals Plant(KMP)ICTFBISN TV 2155 EE
> 2022 FE DR EFALREFHER © 5,200t/%F
> 2024 KA : 16,000t/FE

SAYa 20144

ki

EXRNE EREVERICYHORIE. £E .
bEy I A%

o Z1-YIAVI-)LANSW)H A FEER(CCDubbo ProjectZ 4T H

o 2021128, BEIEY A KOMIR)E, TUTAAIIXRI IO
RICEEIAEER DO RIARRICRED

ERpla | -27(EREE)2022/068) > BECHIBHBNEE R SR CADELT P-ABA0H
AR, KMPTLP7-ABEOMER BERREWET B AL
RS AR B HERIET

« 2022558, BBEYVIHNGEICT15F08EN=0chang/N B &
WX, &EREHIIHKorean Metals Plant(KMP)] ZFi5%

?12 https://asm-au.com/products/rare-earths/ > ig— [£Nd FeBé@BJ:U\a:g \/@E I/El\é-:}‘:% ,‘f—i’d_ﬁ u:'II 3
https://asm-au.com/dubbo-project/dubbo-project-overview/

https://mricjogmec.go.jp/news_flash/20211222/164803/

https://asm-au.com/korean-metals-plant/

https://asmd.irmau.com/site/pdf/c58bb814-476d-4e12-8d4f-52a51261d6d8/High-purity-critical-metals-plant-officially-opens-in-Korea.pdf
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https://asm-au.com/dubbo-project/dubbo-project-overview/
https://asm-au.com/dubbo-project-gets-10-million-funding-boost-from-nsw-government/
https://asm-au.com/dubbo-project-awarded-500000-research-development-grant/
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31 https://asmd.irmau.com/site/PDF/9b8a1d68-7d8e-4f0e-8985-df0b00cd6365/HyundaiEngineeringawardedcontractfordesignwork
22 https://asm-au.com/asm-signs-agreement-with-koreas-chungcheongbuk-province-and-vietnamese-rare-earth-company/
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fFHA 20094
ES W@igIE T (CHT 2 AMnBIDIEERETE 2

. W

o BHH MnBi D 1 RIBEH LN REHSIBEZTLICH N T EESZIDILEREBLTNRESE !

o RE 628K T, {EEME(MnBi)E & EE(Mn1.08Bi)D 2 tHHEFIRREZHERR

o BEGHRIRERD IR KRFZE BRI B RSB mEM R R Y 7-CIThh -

X1
https://www.jstage.jst.go.jp/article/jinstmet1952/24/1/24 1 24/ pdf
X2
https://www.jstage.jst.go.jp/article/jinstmet/73/1/73_1_40/_pdf/-char/ja
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[MnBi]1¥UXATZEHEMTF S The institution of Engineering and technology(3
MnBi& & & MnBi/Fe/\1TVY FEAEVERRL . BEAFIBELMEINT BT L Z2RERELI:

NN LA
2N
ES7N The institution of Engineering and technology(1 ¥ U A L2 MTF %)
XM
R HA 20205 12831H
NE MnBi& & & MnBi/Fe/\1 TV FRER DER L BE I
(B E]

MnéBIDR FLLERDER DT -VABREB L TIMnBIaE£Z S

MnBiZ2 B E%EFAEL. MnBi/Fe/\M Ty FEERE/ER

» 573 KC30RFMENNEL

> MnBIi&&EMnBI/Fe/\MTUY FEEA OBHIERZE L. BB EEEMBOSEE. BMIKNIEBEEME
MnBIEEEM R DFARCHENT, RE—MRIIB T ETHEN-IL L H

[#ER]
o HEREBIIEAMNBIAEDEIFIRALICRESA B R EE 5 X, BaFNRE(L (X EALIEEL (C &R (ICHEAN
> BRI EIMnE B EDEINE FEICHERTIEML. ZOEBA . LTP MnBIDEEE D XNDE{LE—3K
> 50at%MnDMnBiE % [£300K T30K0e EN ML T62.0emu/gDERARLL Z R Y
> MnBi/Fe/\ 1TV FEA DEIFELL [ZFe S B EDIEI & H(CABSANIIEMN
> —H. EAEADREAIMnBIOEEEDIEINE F(CEIRICIEHN
o —7. MnBiQEZFIREAL (XIR—ILIV VT L& BMnBiEEE M R DIER F TR A T 2% RERR.
REE A DIBERBZUICMnBIBLEM RDEIF B L BN TEBR A FEER DIBUNSHREE
> B, MM ERHIE WEEMRLEZ D). MnBIa S (LB F (3 BERMEM B ER/INT 32 L3,
MnBiEZIE M B D RIS ERNET BHOENRFERERZ AN HD

g
https://ietresearch.onlinelibrary.wiley.com/doi/full/10.1049/mna2.12032
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[MnBi] The Critical Materials Institute, IT{ AXE LRI, BB ETRICL
3% TFEEEFTHBEVWMNBIEADHEZITV., SEEXKEEECIRVIBATNS

ES7N The Critical Materials Institute (CMI)CKE IRIVF—EOWFZRT). T1LAAEN AL (KEIRINF-EE TR
RFEA 2022511 A9H
AEN HMHlEBETFICLHLEESILVMNBEADHNE

- HEEESEILVKABEMEOSEESEL. 8ETO0TAOT7Y T AT -V EEEE
s WHBETRICEDIE, MBI ZBET3HLVAEZRAAE
« FXXI3. Journal of Magnetism and Magnetic Materials(Z35 &

* BRRA
> MnBilIAREICEW(mHAELEL TN HADIRINF-BEERIIEEIL

. ERRIFEOIX
> BEROFRKICIZE B E(high temperature method) CIE#<, iR Ehi%E (warm heating method) A L\%
> WEEROTOTADRECIE. K FEEMEMLEVSSICIERLIEMR S EMNZ S
> FERAFABICELT B4 DR FPERNE NI NMEECFEEESEIBNLIICTS

o MnBIDEL M4
> OMEMEIE BRY, BRICHED L. REHZENSE., BRI er

« F-LODIRTE
> PowderMet Inc.ét3 AL, FFeFHBEFOFMNZFE>T FTLLWERE-YIERITAMBIEADKEEEZEKF

g
https://www.greencarcongress.com/2022/11/20221109-ames.html
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[SmFe] RILRKZXRZRITZEMARR REFLBVWTT-AETRAI LRV FERLE
RIEREDEFOVVIILARRFAERY FEADRFECENVIEA ., AR EREL TS

o

2N

RIEKRFRF R TEHREL HE

s HA

20223 1HHEEX

BE

PBVWTT-ZABTRAY LR PR L EIFEOBDEF OV VI LKRES MR PR ORFF

o RAVLERETIRORIEYELTCREIEREG>TWBAYVITAICEB L, YVUILSKRE AR PR ZFR
« EROEZFOLTT-RMEMET, FEAMRAI LN MR L RIF O BHER T EZERK

o REEROSMICKY, E-IDOYTIAFI-Y OEEILICEB

« REFMNRIFCRAVLNY FEASVESWHEEZETR

- BAEORETE
> YNUDLESKICEEGEQINIVES, ZAT RUREMALEEEBRULE, 25 5E
> RARELLAZICEYRRLEBERTILLLY, SHRREMLEMRERORB LZATURVRERE

. fER
> REORAILEEDRICRAILDBRFUEFINZDCXT L. SERIOYYUILKRAEECEYIUTLIKIED DR F%DH
> BAORAKIRINF-TEE. EIB20°CTI8kI/M3 T XA I LKY FEEA LRIED(E
> REBHEZESER20°CT0.82TT, ERAVLNY PR ERIZEDE
> 1°CHIEYDERBRERZE DR TEL0.06%E 24 Y LA DD T, & WHEVIEZ RS

. SHORZ

> BHAA-N-OE#EL, BEMERBEALBIANCRELLEEZRRI SRERMORFEEET
> RBBMRBEVPRENBEEAMEOSSLIM L2 BIELMERRE ]
> A AEEBET-IHMOERL UK EHOE-IRETORBEILDIRET

« BE AMEERIE NEDOD [ EREMORE LA HIRICE 5 - RALFE]ICLDMR

H g8

https://www.global.toshiba/jp/technology/corporate/rdc/rd/topics/22/2203-01.html
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[SmFe] RILRKZXRZRITZEMARR REFLBVWTT-AETRAI LRV FERLE
RIEBNZEOYVIILAKRRFS N FEAORECIVEH, AREZH#HELTNS

RIKRFREZRIZHARR, HZ .

o
SBUWTF-ATHATLRY FR ERZ OB AR OSmFeREH MR FigE DRIR

1.0 | , | 0.86
6.4 mm -
P (BH) e = 98 kJ/m’ 0.82 [ ® ﬁ’-ﬁ%@;’- v
0.8 1= e 20°C .. =
. oy -0.06 %+°C!
=078
S mm — 0.6 :—E ¢ ]
= - L |
| & 0.74
Ja4 = 1 -
) RE “H
04 & 0.70 ’ | C
]
0.2 0.66
B1: BELTHTULLSARSSIW L, FEE
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. 5 2
800 -600  -400  -200 0 0 0 ,',ﬂﬁ[ o 0 00
S [kA/m] 1

3 FRER FEGICE T SREETEREORE SFELE
E2 . MELEYTUILASRIFERY FEEOREHR = -

Higa
https://www.global.toshiba/jp/technology/corporate/rdc/rd/topics/22/2203-01.html
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[SmFeN]EEFZITHE ST BIEMRSEMRLYF—, TDKLER, EFLTIET
-DEMESE LELBEMKROSHEERFEL, RN ZR LICRIILE

o

2

EMRRFEEAN EERMNRESMAF(ERIEEMRAEMRLYS- HE B ZERRE. S KREX
WIRF-LRHETDK

i3

2019 10821H

RE

o T MEHMMACRMEERL T EIRTH32k0e. BBIEREAT-YABEOE R %5200 °CT(FHI11 kOe& VD,

© Sm2Fel7N3HEA FTIEEICEN TS, S, \MITUVFBBEARSE-ILLORRIRE T COFRBNMRFINS
o EERREFIE. NdFeBEEAN'S TICMERED LBRISADEDDH 218, RE L L2 ADRAFICERYAED

. SEOTE

EATHV)-0EMEE T ERARNKROEHIEERFRRE

(#=]
« ERTORBEANN30k0eEBZ B Y VYT L-HK-2B R (Sm2Fel7N3) REEA M R E/F B CE BT
« BRIEERICROE—EE EICERVIEH, i ANERMTZRREL. R ER L

> INETOETIEHE TR HIFHEOEVEEN FH S B RENI8, REEDZEHIBRL T

> UL, MRERIELED S RICELIEZ RFFICITA 2 B BB ORFE LI ICEY  BRTEREN FOR M &R

BEAITEV)-0OFTE-HREATRINITICEVS WMREDZER

> THRFFRLIZ30k0e A EDRBENERT AR, KL F R AT HIREEELTVBR FDFEL.
3% B CECA AR ALEE LKL F OECAIENME W, S, S FOS B ER ESE TREBRLZHETS
> o BIRO BB EERBE-I A REREA LT ILEN DD, SERFELCEAMROBRERBRMORAEZERET S

g8

https://www.aist.go.jp/aist_j/press_release/pr2019/pr20191021/pr20191021.htmi
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[Tetrataenite] 7Y TUYI K, A—ALSUTPOMREESIE. FLFEICHKDBRIEEHED
H3. ThIT-FM1FEVIEMZABIETATIHD ORRIEICEIE T BT

N LA
2N IN
EXPN FITVYI R A-ARSUT O E
A HA 20224108 25H
DE HZXFEICKDBTREEDH S, TFST—F 1 MTetrataenite) DELE I T2 5 F

« TEST-FMMR FEOKRFRFEEEF OHK-ZVTIEETHY. LT7T7-A0REROPTREELHEEDND1D
> ThIT-FAME BREDDKVERHENBLE[CHE R ENTTERIN, RVEBENTEREZVTIVORFH
ERBENDFEDEREIICERF L. &MEHCHE LBHA IOEVWVESSTER DOMELLS
> 1960FRICT FST-FA e ARSI 2R ERR LA KEEEICFBELTWED STk

{ffE%%]
MRF-LIFVVZEINZAB LT, Rl BB LS MEERMAETEALNN ORBUELT F5T-F 1 FEBHE T 3Rl F
o SHRMRF-LBTIST-FTAM ERERAISELTVRDESHZHINT T 3O DM RE., BMAXA-N-LERTRYELFE

A% [EAdvanced SciencesS[CE R &
o Ff= Y ITUYIKRZORE A ERFI THBCambridge EnterpriseE A— AR PRIZ T AT - ORAMTICEE T B4FF 4 A
o BHE. ZOMREIE. EUDHOrizoon2020DE L DERMN AR RS (ERC)EA-ARSUTRIFEEN O —EXIEZ (T

afiis

https://www.cam.ac.uk/research/news/new-approach-to-cosmic-magnet-manufacturing-could-reduce-reliance-on-rare-earths-in-low-carbon
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[ZD{tt]ROMEOTOVIV NI BFE TR EZ[ERAI AV EEZNETS
MEERE. BLUOLT7T7-AIV-BAEORFREERKL

FIK I—I17- AT IT7VRAEFR(INSTITUT JOZEF STEFAN)(ROJIZ V)W £ &

fFHR 2012512818 ~2015F11H30H

AR ROMEO(Replacement and Original Magnet Engineering Options)Z7O0J 14 k
=]}

1. BEIETREEBAOFEAFCHREN)ZHET S BHBETZOMTER
2. L77-222<{8FRLVHEA DR
HEHMEERTEL. BRDXIE

F-Ll3 BREDROSVEEICE S L TREUSHRZTHELU T O Y IR 5T
> BEECRBER. RUIV-EEHADHE, Ry MZRIT U1l

FeiER
> L5812 ZNZENICEVT LUTOLIBRENMELNT
1. [DWTE, —EDRREN RSN
v REROFMTIFI10-11 wtnDDyE(ER T 31, HAEDFER. DyH'0.6 wtwDF iz FAH
v BHETFEORACEY, JANE40%H) 82015 FEDHEICE D)
v SB[, BB QRN EURIOFE R E LB L TKIRICIEMN
21220 TR (BERMIBRRICOWTE A B of=0) B s ENEonEh - Bl

TOY1Y MEEEIZH548 7 1-0(EUD X B EEIZ5939879)

o
https://cordis.europa.eu/project/id/309729
https://crds.jst.go.jp/dw/20150403/201504035188/
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[ZDfth] PASSENGERTOVIVMI, BBAEEDNY 1-F1-Y£F%h/IN-L,
R ATEE R KRABAOREET IVORFEICIRYEATINS

EXEN IMDEA NANOCIENCIA(ARA V)H &
ARAY A=ARUT AFYT, AORZT FAY, TFV A, FU v, EEDOSHENSD20DHERE TR
e HA 2021458 1H~2025%4 A 308 GREMET )
AR PASSENGER(Pilot Action for Securing a Sustainable European Next Generation of Efficient RE-free magnets) 7OY 17 b

o EFOVIVMIEERAELIS/IMTIBRKRBEROEELT, BWEEEONY1-FI-Y2&ZEHN-
o KAHBELE, AeELE, MERENE, BRE-Y. 1171V, &R/ TOCADZEIEDZRINOEEEE, ZHROU-F-. BEr'Sn
«  EIT RawMaterials(3/\—rF=¢LTFOVIVMIBML BAEEONY1-F1-veY—%15-T1/3-ICF8 T 3E P M3 EIR 4
« BEY  KABAOERRNLTT-AEKEFELTWRE WS RIEEERT 300, HEATEEAKABADKRETT IV OB
o 3IDOFEER/NMOYNTIVIY
> MnAICRERICEZERUAT. FIE)
1. MnAICKIROELE : $BEEE0RLEE AT A XHHT
2. YTV TEMOEHOMNAICRILEDIESR
3. Mn-Al-CRY REEAR O/E &Y
4. Mn-A-CREEFEEHADER
5. Mn-Al-CEEREREA D1ES
> REOLTT-ABAICRDB, sSrIT51 MERICKZRE LT, FIE)
1. HRBIISA RO IEE
2. RYTUVIEMOTEHDIISA R EYDIESR
3. WEREIIFIMRYREEADER
4., EEETERRBIIZINIHADOIER
5. WRAIISAMNEBEAOER
> FBAFEL T T -7V W (PASSENGEREE A ) DA L1RETE
1. FTPRYIABLUTIF1I-5(HFBPASSENGERIEA DER
2. e-AT-H— e\, e-N1JDPASSENGEREE A L& B FRERE
3. eh-[CHIFBPASSENGEREE A ICLBRE:
IV XTI RIATIATAYELOTV-F N4V, PIOTATHARY Y3y IV bO-Ib AYRIAROLY VARSI TU-EE
4. RYTE-HOEIEEFOPASSENGEREE A ICL BB

o JTOYIUMREE : #91,13085 1-0(#98%0k 1-0)

fang:

https://cordis.europa.eu/project/id/101003914

https://passenger-project.eu/pilot-plants/
https://eitrawmaterials.eu/eit-rawmaterials-joins-passenger-project-aiming-to-produce-rare-earth-free-permanent-magnets/
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HROLT7T7-AUY 1)V i5(32020—2028ICT,
FEIMRE6.80%DHUN RAFXN TS

HROLT7T-AVH (I 5
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@nm 800

700

F YRR R(FR)
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BIE
miEAL Wh-EAL (TR
+ #%E+ :La Ce Pr, Nd, Pm, Sm

« f-E#HL : Eu, Gg, Tb, Dy, Ho, Er, Tm, Yb, Lu, Sc, Y
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HROLF7T7-AVY1 I HIE0H8I % ERA T H .
FFERICEWTEARICKELZEL LBV EFEINTNS

HEROL7T7-ABEIEOLTT-AV Y1) Hi5

DY A7)V hiZDEFERIAER(2020) DY A7)V iz DIEFERIAER(2028)

89.62%

mEAELT s-ERL AT wh-ERL

« B%+ :La Ce Pr,Nd, Pm, Sm
+ ®-E&HL : Ey, Gg, Th, Dy, Ho, Er, Tm, Yb, Lu, Sc, Y
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FEOVYM IV mFET7 A AR
S, LRI FREINTNS

BRA[CLLER T B LSV,

PEOLTT7-AERAILDYY1 IS

UY AV HISHREM USD) CAGR(%)
2020 2028(F1E) (2021-2028)
BH5tHE 30.82 33.95 33.95 37.14 69.44 9.35
h-EBAELE 3.72 4,05 3.99 431 7.27 7.77
A% 34.54 38.00 37.95 41.44 76.71 9.20
FEOREB/IEDVTIIIVTHIS
U1 ) i5RE M USD) CAGR(%)
2020 2028 (FHl1E) (2021-2028)
KAMEE 9.13 10.15 10.25 11.31 22.50 10.32
Fh gt 5.64 6.14 6.07 6.57 11.29 8.05
A3 2.27 2.48 2.46 2.67 4.73 8.51
3399 1.82 2.00 1.99 2.16 3.90 8.79
B 2.18 2.41 2.41 2.63 493 9.37
Gl pC 6.64 7.35 7.38 8.11 15.60 9.81
Z0M 6.86 7.47 7.39 7.99 13.75 8.07
At 34.54 38.00 37.95 41.44 76.71 9.20

g%+ La, Ce, Pr, Nd, Pm, Sm
F-E& L : Ey, Gg, Tb, Dy, Ho, Er, Tm, Yb, Lu, Sc, Y

21 GLOBAL RARE EARTH RECYCLING MARKET RESERCH REPORT
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BAROL77-AVYM IV iiE [ bE [CLEE T 5L /ML BRRFBOFAIBEL

o |

BAROLT77-AEEI LDV Y1)V HiE

UY AV HISHREM USD) CAGR(%)
2020 2028(FflfE) (2021-2028)
B&514E 9.60 10.32 10.07 10.74 16.70 6.51
h-EBAELE 1.12 1.18 1.14 1.20 1.68 492
A% 10.72 11.51 11.21 11.93 18.37 6.36

BEROHRI DU iR

UY A TSR M USD) CAGR(%)
2020 2028 (FHl1E) (2021-2028)
KABEA 2.85 3.09 3.04 3.28 5.42 7.45
ffg 1.73 1.83 1.77 1.86 2.66 5.23
A3 0.68 0.72 0.70 0.74 1.09 5.66
3397 0.57 0.61 0.59 0.63 0.94 5.96
B 0.66 0.70 0.69 0.73 1.14 6.53
Gl pC 2.01 2.17 2.13 2.28 3.65 6.96
Z0ft 2.23 2.37 2.29 2.41 3.46 5.31
At 10.72 11.51 11.21 11.93 18.37 6.37

g%+ La, Ce, Pr, Nd, Pm, Sm
F-E& L : Ey, Gg, Tb, Dy, Ho, Er, Tm, Yb, Lu, Sc, Y

21 GLOBAL RARE EARTH RECYCLING MARKET RESERCH REPORT
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FAUADOLTT7-AV VM) THIBEKREL SERERRIFRINTVS

FAUYADLT7-ABREIEDUB MV HIS

UY AV HISHREM USD) CAGR(%)
2020 2028(F1E) (2021-2028)
B4 99.01 106.49 104.00 111.12 177.91 6.96
th-E# 38 12.09 12.83 12.36 13.02 18.85 5.43
A% 111.09 119.31 116.36 124.14 196.76 6.80

TAVNWOHRZIEDV Y15

YY1 )V inimE(M USD) CAGR(%)
2020 2028(F &) (2021-2028)
KAHE 29.28 31.80 3135 33.80 57.57 7.90
fub g 18.00 19.14 16.48 19.52 28.73 5.68
A3 7.04 7.52 7.28 7.72 11.69 6.10
75397 6.05 6.48 6.29 6.69 1033 6.40
B 6.71 7.22 7.05 7.54 12.08 6.98
b 21.41 23.12 22.68 2433 40.08 7.39
Z0ft 22.60 24.04 23.23 24.54 36.28 5.74
&% 111.09 119.31 116.36 124.14 196.76 6.80

+ #%E+ :La Ce Pr, Nd, Pm, Sm
+ ®-E&HL : Ey, Gg, Th, Dy, Ho, Er, Tm, Yb, Lu, Sc, Y

21 GLOBAL RARE EARTH RECYCLING MARKET RESERCH REPORT
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FRAUATRFHEBVS1IMVEFORREIEPLERELL>TEATVS

o N\=FTARIPETERICEINIHANOAE T EEMEDI7%ZEEIUNT B354 AU H)
> 20184, Momentum Technologies& TR =N (CHBA-T Uy I EILAAFTAT (ORNL) O RIELZHE AT ERPI A FE
> IRIF-EBOORNLTHRFEINLEAME, RFERIE, BHAK, PEdmEXZEAEDE H LI ETREZEN
> RIE. KETEIERBEHN-FTARID35%N T -5 F1U T4 LN 5V YY - THiMT
> INBDORIMTEUY A7) BIET, ERIFI1,0004=MU MY OBER M R 2R YN TE BRI EEEHY

o METLIEN-FTART ST oFm D TRESE - BURL. BAZEREEDT(CUTIIILTBEM (T AUN)
» TAATMICHBIRIF -E DI LAH RN FHEH

> MR CRLTT-AEREIZTOIII M, SURBICELVFHLLEIA EE R D(F370ITI MIERVAED

21 GLOBAL RARE EARTH RECYCLING MARKET RESERCH REPORT
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BRI EEDOL 77 -AHUFERN ) 1 V)V TG OHIRIC LA S L R FTBHMEL

BRIMDLT7T7-AEREZ LDV Y1)V HiE

UY AV HISHREM USD) CAGR(%)
2020 2028(F1E) (2021-2028)
B4 158.08 163.35 158.28 167.76 25351 6.08
th-E# 38 18.10 19.05 18.20 19.02 25.92 452
A% 17117 182.39 176.47 186.78 279.43 5.92

FRIMDEBZEDV Y1) THi5

UY AV HISHEM USD) CAGR(%)
2020 2028(FflfE) (2021-2028)
KAHEHR 4583 49.36 48.28 51.64 82.94 7.00
Pt 28.02 29.56 28.32 29.67 41.25 482
HI2A 10.72 11.35 10.92 11.48 16.40 5.23
3399 9.21 9.78 9.43 9.94 14.50 5.54
HX 10.46 11.16 10.82 11.47 17.36 6.10
Aais 32.19 34.50 33.58 35.75 55.65 6.53
Z0ft 3475 36.67 35.14 36.83 51.33 4.86
&it 171.17 182.39 176.47 186.78 279.43 5.92

+ #%E+ :La Ce Pr, Nd, Pm, Sm
+ ®-E&HL : Ey, Gg, Th, Dy, Ho, Er, Tm, Yb, Lu, Sc, Y

21 GLOBAL RARE EARTH RECYCLING MARKET RESERCH REPORT

434 © 2022. For information, contact Deloitte Tohmatsu Group.




BRIMICEWT, FMYDTIEY IV RERSEL

BOMEBIDU YA )V iS5

U175 HREM USD) CAGR(%)
2020 2028(F8l1#) (2021-2028)
kA 30.31 32.79 32.21 34.61 57.12 7.42
ovy 27.22 28.95 27.95 29.53 43.60 5.72
EIp 28.29 29.95 28.79 30.28 43.25 5.23
1997 17.97 19.17 18.56 19.67 29.60 6.02
IV 22.98 24.59 23.89 25.39 39.07 6.35
L EREEE (5 E) 2 10.69 1134 10.94 1153 16.80 5.53
Z0f03-0v/¢ 33.72 35.60 34.13 35.78 49.99 4.89
At 17117 183.39 176.47 186.78 279.43 5.92

s FMYDTHIHZBVITHREEAREL 2021FET18.52%% 553

o &S :La, Ce Pr,Nd, Pm, Sm

+ ®-E&HL : Ey, Gg, Th, Dy, Ho, Er, Tm, Yb, Lu, Sc, Y

$¢1 GLOBAL RARE EARTH RECYCLING MARKET RESERCH REPORT
¥2TIN=D AVI-TV, IWIT- TAVSIR TAASVE
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