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m Flame retardants (antimony trioxide or ATO)

b

m Catalyst (ATO) in the production of polyethylene terephthalate (PET)
m Fining and clarifying agents (Sodium hexahydroxyantimonate) in the manufacture of high-quality clear glass
m Hard-lead alloys (antimonial lead) - lead-acid batteries

m Hard-lead alloys (antimonial lead) - lead alloys
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https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_ANTIMONY-update.pdf
https://pubs.usgs.gov/myb/vol1/2020/myb1-2020-antimony.pdf
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Crude
i y Low flash point
{Antimony ingredients
trisulfide)
P Other (e.g..
Antimony ore Y medical
concentrates applications)
| Refined . Antimony oxides
antimony metal (e.g., ATO)
. High purity
antimony metal
- Antimony alloys
Sodium
antimoniate

Matches,

Processing
agents

. Lead-antimony

alloys

Pewter alloys

" (sb, Sn, Cu, BI)

Clarifying agents
for preducing
high—quallty clear
glass

S,
smoke agents,
explosives

catalyst for the production of polyester resins for
fibres and film, PET in plastic bottles; colour
f: in paint; ph escent agent in
fluorescent light bulbs

Flame
retardants,
antimony
pigments

Semiconductors,

. electric heaters,

far infrared
devices

. Lead-antimony

batteries

Antifriction

* bearings and

gears

Cable sheathing, nuclear shielding, , corrosion-

* resistant pumps and pipes, roof sheet solder, and

tank linings, etc.

Specialty glasses,
optics, night

vision goggles,

lasers

fF 38 RAYUT eHqVYIl + Wi Rt WWFf UT RECHIL LLUa|JRJuWUR|umquLL[’|’2E(JPnu HERIN

WT Y Ge fHaWn eismBR UON W Ra RAY U LW

RUDN

GIWHD 't qc¢ Ot Wel R OO WG

S YRSt YAWu OWe=M=MNs oW UgqRGYU! Wa T2¢0RIW Waet e owf U W= MEWMURROWIWE & § 208 13
Alql RI2 1T WNMIOMNIOZMZ P UWN | YO W6 qaq GiiaMENDa RGO MIGIHOMY 200! Ao2 YGNo=ZM=ZMoG! AN
olil 2 S LWZAAIGA WAL 2 K i dllis FORlai@ M¥ B WT WE2 GGa! WYnw UqRaYU! WALt Ya I #1Jt WRUWIGERUE
fUT 2t qlioI®@GR B GYt NWOqRIRAC qRY ULIY rplE RGP fe di Wbk M HO R GHEl) IDAEEMAMBIIGNG b P b a LT
WA GUqge ¢ WAMEMSLW Hila RN ! Ro]RH(HcLIJfIha;d#m]u:YFRIUID‘rﬂYIJ li:la]RYUcuLIJ’PIJnIJUi PDwe 07T Waé 1

WEquw] WO ¢ qRYOWYnWEGWI N W] WA ool FHEMME i

HYUqUUgoe Gi Y& 6 Rolyd)@1G IR TUn

i YIDNRYEH | H 1D OR Y

HMRuuRcumAmhummHUDIDbkﬂﬂMMRﬁNMWMMﬂM@Q&ﬂmM%RuuRc°

| YstaeUl toré¢o0c UqRAOYU! magaaqll*fql cRDEE=MGal Raq! E=ZM UqRGYU! IZMRt E=Met U1 Azt L

N


https://perpetuaresources.com/wp-content/uploads/Antimony-White-Paper.pdf
https://perpetuaresources.com/wp-content/uploads/Antimony-White-Paper.pdf
https://william-rowland.ca/antimony#:~:text=High%20purity%20Antimony%20is%20used,used%20as%20precursors%20in%20MOCVD
https://william-rowland.ca/antimony#:~:text=High%20purity%20Antimony%20is%20used,used%20as%20precursors%20in%20MOCVD

D —

IDEALIST

Ee Al qREqRYU
Ee At qRge qRYUWH¢ U LRIDIGE H qlAYRISHQIH Yt e OT W

fOqUl GUT REqUWGI YT eHat ofE2 Ht qRagea qRYU

ENGWHEqUT WYl ncURBWHY G GY2 UT

[Gcunlwl VadaReVt WS RY FHy, oy jquAROHWY + RT WaWe 0T WAY

Al YR RUDWeENWUqt Wt N8H96!1 YOIReGAWgRUAWgRge UR2 G AW
BU¢ 0 I16E IR AWe UT WGRNGWUq|HYAGGYe2UT #

9YGHRUcqRYUt WYnWHR¢GOGHRR2GAW
¢ U7 WqRU

celilieT Weaav!t

Eea At gRge qRUNWcUqRGYU! WRt WHE6CGIWUNRUNWRUW q6 Wt 8Y
GUl nYl ¢ URIVDWRY + 20t WIRt YWs Wet JUWT WGYa! G0+ OWi 6RO
b 2t0G6el AWe Ul WaR U WH ¢ GilH RITGL - dddLk 6JRMHRYC iNGDR WLERFRD LRIUIELWG 1J | n Y
et Wt WiRt WWeUqRAOGYU! WHSVAGRAc O WROWWIUecG WG AWGE RUqt AW
qRa¢ UR2 0 AWARUHAWY | WARI #YURe2 G tOLWW

29 AAEE ZOWbi=MZObtOW UqRGYU! all] ¢ Hat 6 00qWle GT ¢ qUIOWE:2 | YGU¢ UWOURY UKt Wc VI R
N MOM ® HO= M IR 1a¥ fo W HiH ¥ Dapli Bije ® G BY ¢ 1+ 0 =M=00oN=Z0E9 AAGEE NG HNt 6 1J1Jat x Nf ~§
BYgYHR6t YAWu OWe=Z=M=Nb oW UqRAYU! Wa T2¢UHDIW PDaWet Ve oWwf U W= MEYIMURROWIWE &k 2016 1
Aldql RIVBOMNIO= M=ZPWN| YO WS qqGt aoo Ge FEIM@EM @ REOKIG 2 ODGT Ho2 YTENo=ZM=Mo G! AN

Wi e Gw? W0W71 ROt AWEAWU G WRTUAWAIAWE Gl WHGE W AW70AW~¢ UG 11 BRAItoAWALNe: t t 13
9YUt Ul 2¢qRYUWe UT WAIdR!qFEN RWGD A UIRYY AIDN MMPOKIEOME o T Ol It H#Y Ul IHI=ZMZZIONMZIPY X

N


https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_ANTIMONY-update.pdf
https://doi.org/10.1016/j.resconrec.2022.106586

D —

IDEALIST

] OYACcGWe §T wEdES®RE YO wyl ywe U7 werYOrWUql ¢ qldt
] OYHRIWWCIINT 2 RY U

180000
160000 149000 141000 153000
140000 : 20000
120000 111\000 112000
100000 woo
80000
60000
40000
20000
0
2016 2017 2018 2019 2020 2021 2022
== \N\/orld mine production (metric tons)
L
Global mine production by country N — _
9YeUql ! |E6C] IJWY ' n LW
100000 ORUAIWYT 2 Hd
90000 _ bl ¢ 2 N LM ME
80000 —China 96RUC W PPE
70000 Tajikistan Rz11 Re NOE
60000 e RUSSIa — — =
50000 \ NETRt Rt NTI§
Myanmar _ _
40000 ~t¢cUacl OE
30000 = Turkey . — __
20000 — Australia Nzl t 13! =E
10000 = Bolivia et ql ¢ ZE
0 7V0R2RE =E
2018 2019 2020 2021 2022
At qWYn OE
i Y| #81 Hbl

f UWWIZMNY A WP X E WY b RIGIH dy R & ¥ d) 'R Y10 0t id & 00 dil é) W LD Y 0 T A WO = E We |
GUaqcaAwe U7 N YE IHEGUEYIIHNE O WY n Wi el AwWwqROAW Ra2 131 awe 01

UqRGYEHEIME ATURqWqYWaqVYaqcé W RURW R WH 3 HHEsobm 1Y 66 0 o mi L
96RUcCHt WeUqRAGYU! WGI YT edqRYUOWS ¢t WT WHGRUOWT WT 2 JWaqY Wa

BPURNe | I3t Wel WWAeH IT WYOWT ¢ q¢ WG Y2RT T WA! W6 WWOKEKW] WYTGYNRACTWE:2] 213! 1O
A9 AAEE ZIOWIZMZObOW UqRAOYU! allf ¢Hqat 610 0qlle GT ¢ qUIOWE2 | YGU¢ UWOURY Ukt We YI R
N MIOM & 0= M FRiLEn la¥b oWl HiH Y Wil e 2 G&EY ¢ 1+ 0 =M= 00 NZ0E9 AAEEC GHWE Tt 6 113t x Nf ~8
TP GUge ¢ WAMEMOW Hg A&V ! a W WHI RGRAEC G WO RUIII ¢ O W IOBEHP A RO DWHEIIWIUVII D! Wq
6qaGt aoo Gl Gllae @Y a2l drdlet GaHYEi6o RebE) G 1d IR TUR

B2 AWAIALWxX 2 ALWG AW ¢ Y ALWSs Wb =M= Zb OW? Rt gl RA2 qRYUWe U7 WE 2 G a0 quy Yl 10 R & ¥
f Ul et ql ' W96¢cRUIOW~20qRGal GYt WO qR I RATHOUR?YSK LLAYLHN LM HE@HBIQEOHQHERT 13 YOABNANON M L= M= =

N



https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_ANTIMONY-update.pdf
https://perpetuaresources.com/wp-content/uploads/Antimony-White-Paper.pdf

IDEALIST

¢ Ul all RIDOB B4 Y U GINEGR! HMEGM=Z Z AWt 2 GGaO ! We UT Wi Ys Ut ql e
HYUt ql ¢ ROWT WA! WaqWa GY! ¢l ! Wa RAYILY @Bee2mR | Yas ORI 6 a1l FN
|G|umﬂnwveuimcu+Vmﬂumovquimmébmmmqmér?imaﬁmmmﬁuwt
96 RUNt VW HYUq! YatOW[ 2l g6 aYI WAW9IE6RUNt DWRU21It qtWUa
cUqRGOGYU! WGI YTUHqt WRUWEYe q6 W hiIRR A dUd&IPralo & &R €U W7 130 q

Azt t Rebt Wplkg ROV NMIVIR GV SWE 6 R OCRIET eHAYG! et AWl T e AT
nl YO LW=M=l V@EIWRWME Rq R ALY WbReGoY & HRIERIYNOT 2 #idrRY @ WilglRdpadl
nYl WY211 W=EMEWYnWNaGYAcaWecUqRaYU! HIOIRU W e GGG ! WRUW=M

EAGURIEI YT e "#qRYU
N6 131 13¢UR ¢ RID ¥ U 1M TRURIGLR ¥ U WR U Way 6 13 WE O 10

EURYUI ¢l ! 133 2 #qRY U

AAYI T ROUDWqYWe WRYU3T WO0qRedGW WGY!I quWRUW=ZMNOAWYn Waé L
CHYz qW=ZPEWRYG It Wnl YO W pdm R G0RIO 1 i 650G ko 661 bUE o=y We
Rt W anNNUt qUT WaYWAKDWEY W6RNG WE W= Y E HOLW

~Yt quwe UqROGYU! W WH! A#i R U EWngYRAI2YH 0 1 LG Y0 GRLNH! RY FLIPHZ 656 Cdr LT IRAd 1. 1O
Rt WYUNRYRUNWqYWI WEY21J1 W N§Wnl YGWi ¢t qUWEGUHq!I RAC O LU
AYUqc¢ GRUcqRYUWRGcOGILUUNIIY OW DG@G R G ¢ Ulo i RIR B @D 0@ R & 10 e O
TRt GUIt RYUAWq6YeN6WRaqWHY 20T WEYqUUqReGd! WHWIWIWI*ql ¢
DHAYUYOGRHAcCOGO! W2RecAHTIO

PN I GUqe ¢ WAMEMW A R0 ! all WHI RgRAC G WA RO ¢ 0 WNOBEHP g RONDWE @I WwI0l N Wq
60qaqGt aoo Gl Glaea @Y azl diolet GaFYNEo RG] G Id IRKO G TUn

oWl G Y FBLBUEOLE NMb tOW UqRGYU! OW~RUODI ¢ GWHY GO YT Ra! LWt SO HOLE]ING LIE W REOHLIDITE 401 EID!GHO |
N MIOMN 0= MIFERLEh la¥olo Ge At 102+ Nt HONY 2 o Glgd U gt(RLRYFHlI:'uN)G)IunHi =M=ZMNo G At =MZN

/] YTIUHEGMZ O S WRHRIEASYIIMP + WHE At Wet Ws Y1 OG0T b+ WARO KMWIRUEIIqROW U! WGI YT 2 #1J1 OWA
6 qqGt aoo Gl YTIJH q G clIOH YR o il i B0 IEEHRNT {10 goR GCY (/T BIH 1|

22 S IWA A WX 2 ALWG S WAL ¢ YALWSs WL ZMZZ6 HOW? Rt gl RA2 qRY UWe UT WE 2 Galil atRyényul ' Og R & Y
f UT 29 @é RUWOW~2GqRGel GYt WWOqREIRAC¢ g R YpURIROW S RAIWIN K ID@EAEIN3GEIARE H HOMEE ME B 5 LM O bl P
BRYI GUaqe ¢ WAMEMOW HWUG RALNWIU ! a W WHI RQRACGWAIRUIII ¢ 0 WNIOBRPDP 6 RYNDWa A I WIUII1 N! Wa
6 0qqGt aooGll Glae ¢ WU 20 drdl GOHYI6oRpbE) ©1d IRKOG T0M

2190 RAY | 1JI0Wb U K0T 10b HOMIN NEBMRELPYLUENG| IGMEEALS @) o B 19 3 kDB LR H Y IFIJI@HCY it o dJdibap FHVE Wloof e |

BAQAAEE ZIOWbZMZObtOW UqRGYU! allf ¢ Hat 6 00 qlle GT ¢ qIOWE2 | Y GOWAILDIURIZAIIAT Wiic Y1 F
N MIOMN 0= M ERLiEn laYo o W it ¥V (D@l ioe @ EGY ¢ 1 + 0 =M= 00 NZ0E9 AAGEC GNOETHMt 6 1J1Jat x Nf ~§

N



https://perpetuaresources.com/wp-content/uploads/Antimony-White-Paper.pdf
https://pubs.usgs.gov/periodicals/mcs2024/mcs2024-antimony.pdf
https://projectblue.com/blue/news-analysis/788/polyus-back-as-world's-biggest-antimony-producer
https://perpetuaresources.com/wp-content/uploads/Antimony-White-Paper.pdf
https://www.umicore.com/en/about/our-metals/antimony/
https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_ANTIMONY-update.pdf

D —

[ ]
w
IDEALIST
At 31 2 10t
JaYHRHecOW 3t 31203+ W
9YaUql ! W At Ul 210t WertG Wql REWgqY Ut b
96 RUC VK]
Azt t Re¢ OoP M4
7YUR2RC ONM#HA
ul 1 Nt At q¢ U =3z M4A
2t ql ¢cliRe¢ NMMSA
~t¢uacl NMM4A

EOWI 1JP1III 2134

YWEOWHY2 Uql RIJL W UGYI qT Wqa VY W6 ¢ 2 13 Whcl X omRRAYYOUA 1110 6 6HER | RGO
AYG GO WqUWe OT Wéel & YURY 3T WTIcldf e 21l atibiddaC LGN 1913 1 gl R apt qiliba) Yildm
~¢ 0! Wi YRH2G00qUT W Wt Yel AUt WRUWE21 YGUWE ! WWAEH 3T WY O Lwe
DHYUYGRHWRUUqUI It qtoW

WGYqUWUqRcaWt Yel #OWYNWGI YT eAqRYUWYnwWeUqRGYU! WRUWq
teHGOWCEH W6 Yt WWnl YaW] I JUAPDb W9o6cat RI Rt RWAaRUIIt tow N
Gl YRt 13T Wat s 6131 1JKO

BA9AAEE ZIOWbZMZObiOW UqROGYU! allf] ¢ Hat 6 00qlle GT ¢ qUIOWE:a | YGUe¢ UWOWIRY Ukt We YI F
N MIOM & ¥OE MBIt ao ot iV D@liioge 2 EGY 1 + 0o =M=Z00oN=Z0E9 AAGIEC GNOE TGt 6 1J1Jat x Nf ~§

N


https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_ANTIMONY-update.pdf

D —

IDEALIST

rrrre ,r

Al Y #HIJH toR it R o v 0! sBllid ¢ RV 810 6 o LitE (ko BRopRvaGwW s! T |
L&

OYHCOGWGI YT e A1+ LG ¢z 10 EINERIPFRRIW L + RUD LW q¢ NI
N6 WU NDaivwie d WGI YT e AqRY(
FaqenNWAWe201 ¢NUWANgs ! 1
NMNAPYZ W G g6 REB&LUGY Ot HOLW
Gl Yl eHDl WYnwW¢ecUqRGYU! W Y1 W
| 33001+ W sROJOAW GET R mChina )|

m Belgium YGIIHO

m France

Gl YT eH#HIWI + b WRUWq 6 WWOE 4

[ W
m Vietnam G 1J I L
m Myanmar

mThailand RT WY n
mROW

WOWs WwgadcUW UgqRGYU! WANY
5Cct WIFGUHqUT WqYWGI Y1 e H
L 1Je | WY n Whel e RIGLY D DLLLLY K4S L
G¢ct RUNDWRqWq6 WG el NIt gl
9 6 RURA LI FOMINCYY 5 132 1J1 AW HY
qUHSGURACOW GI YAGWGt W He
YGUI ¢ qlWs 130 0 didiD auy 2 m# euG
Gl YT e #HqROWUWRUW=Z M= M

u

He g Wt yae Ul
Hedad! aAWrY Ut 2 @G dIR YUG WY rLse @ armatiné R éq e e 197 Wa Y WAL We AY 2
t WRUW=M=MIOW

EOWG ¢ 81

70qsENMUZ We O d@EME GRUWe 2131 ¢ NPIWecUUec¢ctaWeUqRGYU! WHY UL 2
NAMOP WG Wql RAWqY Ut IOWNSWWEOWSs ¢t WNMMEWI! DaRecURDWYUWR
7YOUR2RCWLIZTEbAW] 2¢qlac¢tc¢ WuMEbL We UT W9 6RUC Wbl OE b HOLWL
70qs5 JOUW=MNg &G UWE AsMEMAWI ¢ YW UUe¢caWecUqRAGYU! WRYUYL 2
MMAPZTWGAOWql RAWqY Ut OWNG WWEOHY WRAGGY! quWl WaRecURDIW qVYV
7U0NRe O WbIZENE AW[ | ¢cURNVDWBNPEL AWNE TRt Rt q¢ Ullbl PEb ALIE R
BZEb AW UT WNG6¢ROEUT Wel=Eb KW T e lEHYID 19 WM LULLG NI 1931016 GITLLIE IOWIRA |
TMEWqYWYMEWYnWRat WeUqRGYU! Wet We Udld YenNéqWe UgqRGYU! W

7R AAEE zZtOWu=MZObtoWl UqRGYU! all] ¢ Hat 6 J0qlle GT ¢ qUIOWE21 YGUW¢ UWOURY UKkt We YI R
N MOM ® HO= M IR 1a¥ to W HiH ¥ Dapli Bije ® G BY ¢ 1+ 0 =M= 0o N=Z0E9 AAGES GNOEHNt 6 1J1Jat x Nf ~§
BYGYHRSE YAWuOWe=ZM=NbOW UqRGYU! Wa T2¢U0RIW D¢t e owf UW= MEWMLRROWWE & 2U15 1
Adql RI2 1T WNMIOMNI=MZP Wn | Y& W6 qaq GHiaM M a Rid Rl MGIHOMY20 0! Ho2YGiNo=M=Mo ! AN
P RUOG 2 ¢ OWLI =M= BB IE[0IBMH ILENG lqUENDRIOW U! AWNY 4T WG Y FSHWA IRANIRIGEIWERERR d) [YLI0dUY W 1J¢ 76 L
6qaqGaoosss5t0frRUGe ¢ (IFEORYGBNINOURY &5 EMBSq

VWIYHSEE YAWUOWZM=MNb OW UqRGYU! Wa T2¢U0RIW JaWet Ve oWwf UW= ME LR RAOWIWE & K 210 1
Alqgl RI2 1T WNMIOMNIO=MZPWn I YO W6 q q GiiaMENDa Ria REN BOGI0OMY 200! Ho2 YGNo=ZM=ZMo ! AN
SUA9 AAEE ZIOWbZMZObtOW UqRGYU! allf ¢ Hat 6 00qlle GT ¢ qUIOWEa |l YGUe¢ UWOURY UKkt We YI F
N MIOMN 0= M ERLiEn laYo o W it ¥V (D@l ioe @ EGY ¢ 1 + 0 =M= 00 NZ0E9 AAGEC GNOETHMt 6 1J1Jat x Nf ~§

N



https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_ANTIMONY-update.pdf
http://www.xinhuanet.com/english/2020-02/16/c_138789280.htm
https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_ANTIMONY-update.pdf

IDEALIST

[2 qell JIGG T ! We Ul i) Bripagessiassa )

96RUcAWqE WS YI GT bt WaWeT RUNDWGH YT eHIJI WYNWECHHRRYO WAL
T WHET YW 2 \pltgd dRMR G WiawW 33 URUNWe UT WGl YHIItY + RUNDWRUNI
GUZUGIthmﬁRUUmGIYTaHmRYUmRiMaUGRfUGImTeUMmeIUiY
cUT Wl ¥t Yel #uwWHEYU Dih2dd@al BWe ¥ RGic DL UqBaYU! WGl YI
RUAI D¢t DWRUWq6 WWOWE! Wnaqgel YWe U7 Wa¢! wy2030wWl yraRUOJKO

A U0quWl JARGRUWE WRUW9G6RUCEHt WeUqROYU! WG RUWWGH YT e HaFR
¢cUT W WsWw7l eUt sRAC AWGRPRWRONULAEAYE qGe gt W WNE URE Rt ¢
¢cUT wWNel t ¥ OW~2ASWYNnWq6Rt WGl YT e AqRYUWRY WUVYs W 1330171
AYURWDUq! ¢qlt Wi eWWgYWl s ROT a RU@DWI ¥ b HIg RifRlt] HLR G GLORHHOLLIGH Y
| Rt 3t WeUT W9 6RUEHt WaRUWWGI YT erqRYUWHRYUqRUz I3t Wq Y Wn ¢

2100¢U07 WRY WG YTWHRQUT WaqYWRUATI et 3AWI Whe RI RUNWe UWeT T
Gl YT eHqRYIKUWEH RWRMOMT DG ¢ UT WRt WT 1 R2IVDUWHAH! Wt 32131 ¢ 0 Wn
ROAI Wet RONG! Wt ql ROUNWUqW 31 WWI INadeqRYUL Wel WWORE W
TUW2V0YGOGUWUqMARBRFBEWIWINDRYUWRY WI+FGUHqUT W op¥dlt R AU dI@GTH 1L
cUqRERIINIT WGl YT eHat 6 W6 0WUFGe 0T RUNDWHY Yael WRUT 2t ql 1L
Gl YT eHqRYUGRGRG & VWHBYGURHAqt Ws Ye Ol WIRt JG! Wedat YWRUH
200c¢U07 WHY20T Wnel q6 131 WRUOAT 13@HA0Ws R @R oJALALE TqldAdd O VLGRS
dRheRT WiWqecOWACqqUll RVNUWEHO W] ROUHIDORIRARROMWLE UqRG Y

§ Ullq 6 1JWY q& W0 dLté1d WY rA LG (oorHRARA TY LA dLbRaJIU GRIEHT WR T W+ G Hq IT Wa
HYURWII Ut W1 R2UJW 2 Ht qRagea qRY Ut AWGE | d REIRA | UH cUgRUALT! 11121
et RUNDWQ@6 I3t WWHCE aa @D 1RGP ILLEH apRRYGUELAG HIAL mRYT| LPOIB+RE G 134 Wa ¢ ! U
¢cUqRAOYU! Wet DWRUWACE qaldl ! Weddav!t 1o

2101 GUge ¢ WAMENW Ald RALLU ! a W WHI RqRAECTWIROGII ¢ 0 WNIOBWHP §RODWaGEIIWIUII N! Wq
6aqqGt aooGll Glge @Y dizl dridl G ResE) G 16 RO TUn

BRI AAEE zZtOWw=MZObtoWl UqRGYU! all] ¢ Hat 6 J0qlle GT ¢ qUIOWE21 YGUW¢ UWOURY UKkt We YI R
N MIOMN 0= MBR|LBH la¥ oWl Hift Y Degliitje 2 EEY ¢ T + 0 =M=OoNZ=0E9 AAGEC GHIETH 6 Wt x Nf ~8§
#OgeHt YUAW? IOWLIZMENALW~ ¢! WS b oW Ua|RuYU' aLIJNoI.JLIJuYi M[ﬂR)E/IMEBOPLMm:IU‘ﬂ]ﬂ.LlﬂRUIJI cauwy
6qaqGt aoossstOnYl At IOARY ot Rallt ol py Nll(iocchRuYU'

BN gl IOWIZMZMNAW 2Net qWNI b OW 6 ¢ qWRt We Uu]RNYIUB/IIWEHJ.IHrLIJsYbULLLIRI Wo 6 RU¢ WHza1 AF
60qqGt aoosss Ol e qlll t HORY G el of RIS @RS RAEDY: | RFRER B 5§55 AV Slb

BWEYHSE YAWUOWBIZM=MNb OW UqRGYU! Wa T2¢U0RIW JaWet e oWwf UW= ME LR ROWIWE & K 2U10 1
Alqgl RI2 1T WNMIOMNIO=MZP W YO W6 q q GiiaMENDaRia REN BOGI0OMY 200! Ho2 YGNo=ZM=ZMo ! AN
@7 A EMALN A W DImoEUNG®Ws RO G W9 6 RU¢ kt We UqRaYU! WIFGYI qWl It &= REMNERF 916 Wé 1 Wn
6 qaGt aoo Gl YTIJHGqH §CRIIGH GoodsViEbEFBOEAHRIRFANELGY 1) &) a | At Yolbhide | 10 q

N


https://perpetuaresources.com/wp-content/uploads/Antimony-White-Paper.pdf
https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_ANTIMONY-update.pdf
https://www.forbes.com/sites/davidblackmon/2021/05/06/antimony-the-most-important-mineral-you-never-heard-of/
https://www.reuters.com/markets/commodities/what-is-antimony-why-is-china-curbing-its-exports-2024-08-16/
https://projectblue.com/blue/opinion-pieces/989/what-will-china’s-antimony-export-restrictions-mean-for-the-market

IDEALIST

E+GWING ql RAqRY Ut W
fqWt 6Yedl WHUOWOYqUT Wagéecaqll INed¢cqRYUL Wel ywi ! Uc¢d RHELWE

96RUEcK! W~RURY gl ! WYNWOYAGW! HIJWbi~§[ 98 ~b WRAGH 1JAAMD q 137
RUHGeTRUDMCUqR&VU'm@m@mmmmmmm@MMh%RMWmHMIRUqé'NMn
CI]IJFTOUS’YJ@YJTB‘HG]RZIJLUEIJGG]IJUHIJ| W=P ALW=M=TTHLW HHYlTRUDLIJG]YLIJG]O
RUq@!I YT e AT WaqVYWt ¢nWNeac¢cl T WU¢ qRY UcénlielR A2 | (Roae RLYCUET GLILRYUA
b 2 H6 WaE WAGYRN 131 ¢ q R YVHEEEY IO RIGIENIMNEE | qlé¢ GEU! WnVYIl Wi RHWU
qct 1t Was Y Wa VYHBIAE |qld IRUIGN Womdta Y U! WGI YT 2 Hat W@ JWedt YW 2

gUW? WHIPVGANI WOAW=M=ZNAW 6 RU¢ WIIt # cOutaBHasi 6 WR dotLLié @Y IR LiH

Ct WeadcdIW ROt WT 2 WWqYWaq6JRI WGYqUWUqRecOWE GGIiRAEqRYU
| 3t ql RAEqUT WROWI Dag¢ctdRecqRYUWeENERUY qligd DWOKE KKt Wa Y 2 1L

H6 RGUWRYHCe t ql

AYqUUqREH4ORG G¢ Ha 't

i R Wl WHGRURUNDWI YaGWt qRAWe UqRAYU! WGRUWWGI YT eHqRYUSA
bwewl It edqAal ¢T 3W Ut ql RAEqRYUY wyUwe UqRAGYUO! WY JwWwe

Tl R2IVERINE#I O

NSgWWal ¢T 3Wl Ut ql RAQRY UL wWwYUWeUqRAYU! WG WqctWRY2 0T WE ¢
Gel Nt qWRFEFGY!I qUl WYnwWée¢UqRAGYU! WRUNYqt AWt e GGa! RUNWT
Gl YT erHqRYUOWc Ys 0D le At R dy GUR W EAIRUOVtqUUII + GY | qt WRULWqg6 L
Ge2PWedl el ' Wt qel qll Wt Yel #RUNDWNI YaWecaaqWl UecqR21IUE 2
CW Wt elgqdWg6 WRG Ge HalUd ¢! WHIIWG It + W 132 190 aitgld ¢ 10W2LRIqdLE 13
Gl RAIL We !l WU qROGWIFGUHqUT WaVY W Rt JKO

96RUcWI WG¢RUY WaéWWs Y1 6T bt WaWeT RUNWE e GGOGRWI WYnW N§
ROGecHqnadWYUWgSWIWNaGYAHcOGWaC! t JquWaYAaGe !l UT WagVYWwe UqRa Y
CONHQUT W 2 WY WRat W VIgERI2ZYE MG RE W WGKUUOT 3osOWwyYy ow

BYRURY ql ' WYNWOVYAGANW! HUWY N Wa6 WWANY G Wbt WANGe AGRHALWY N W 6 RUC IOWLYT M3 WOUE N e
Alql FEIFZE@MBP Adin & ddlo I+ GY I qrEYUaql YatodaYnraYGONDW2ORUo¢ ]l qRAGUHoNUT qo Z=M=ZMMYo N
BA e qUl t OWLIZMZMNAW 2Net qWNI b OW 6 ¢ qWRt We UgqRE Y KEVNUEFOT WIts| 6Y R W9 6 RU¢ WHa | AF
60qaqGt aoossstOl e qldl t ORY G oRic U of RifeS @RS AR | RIFGd 1D G §5 M b

OFE9? We=M=MNb AWSE9? Wf U20U0qVYI ! WYNWE+GYI qWAUt ql RAQRY Ut WY U W WA ERIgW RE 0 WA ¢
¢l t Uqwe UT WGYTRA! WqWUt RYUt AWSEY9? WAz AT RI GG D AUNAGNMEE Al G At aool YRIOYI Do
6qaqGt aoos s s OYWHRT QY IID ol @i RE @R G @#JCB’\RId.I:ﬁi HO6 q G G

Af e qUI + OWLIZMZNAW? JAHVGAD] WObLOWIERUE WAHE Ut W+ GY | q HOMBXMNELLASE O IR LA WN 11 &G ¢ OF
6qaqGt aoossst0l IJeqlll t HORY O ot & Btk IGa eoir iIEBI &G ¢ RabfRai iR (i YD NRAUIEM Qb

2010z gl IOWIZMZNAW? DRV AND] W= b IOWOKE OWaé | NIat UDOERND A WHIG RGWR UT 2+ ql ! Ws Raq
6 qaqGt aoos s s Ol 1Je qldlpd dOFE#IE dRiIGE HIREUT Y f YRM) ddge 1+ | B HGINREV Ellb

ST A IESMAEL A Ws DWmIKoIIN@Ws RO G W9 6 RUC kt We UqREGYU! WU+GY ! qWl Wt &= RENNEF 9o e wn
6 aqqGt aoo Gl YTIIHaqH iERIIGHM GoodsViEDEBRAEAHIRRIFEIGY 10 b o | EiHIag@ Yosplic | t 10 q

447 10 G5 WERLIMIZ T A LUE IGO0 ©¢ k + W+ GY 1 queY Uql Yuli+ (LA D& EIOSE RS ws VHREY 0! Wael  Jqlo
6 aqaqGt aoollaqcépDeEioy ok licvEOaRrR D!t Uqgo

N


http://exportcontrol.mofcom.gov.cn/article/gndt/202408/1018.html
https://www.reuters.com/markets/commodities/what-is-antimony-why-is-china-curbing-its-exports-2024-08-16/
https://www.oecd.org/en/topics/export-restrictions-on-critical-raw-materials.html
https://www.reuters.com/markets/commodities/china-bans-exports-gallium-germanium-antimony-us-2024-12-03/
https://www.reuters.com/technology/us-targets-chinas-chip-industry-with-new-restrictions-2024-12-02/
https://projectblue.com/blue/opinion-pieces/989/what-will-china’s-antimony-export-restrictions-mean-for-the-market
https://mmta.co.uk/chinas-export-controls-rock-global-antimony-market/
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https://www.oecd.org/en/topics/export-restrictions-on-critical-raw-materials.html
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B Zink production (diarsenic trioxide)
m Glassmaking (diarsenic trioxide)
m Chemicals industry

u Alloys (arsenic metal)
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https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_ARSENIC_update2.pdf
https://smenet.blob.core.windows.net/smecms/sme/media/smeazurestorage/about%20sme/technical%20briefings/the-role-of-arsenic-in-the-mining-industryvtm1_234_24final.pdf
https://smenet.blob.core.windows.net/smecms/sme/media/smeazurestorage/about%20sme/technical%20briefings/the-role-of-arsenic-in-the-mining-industryvtm1_234_24final.pdf

D —

IDEALIST

é ¢ 02 1)l Ra FEE*EEy | b

(SIS Specialty optical

arsenide- ]
materials
selenide
High-puri GaAs, InAs, Solar cells, space research, shortwave infrared technology,
+ gh-purity InGaAs + LEDs, communications, computer, electronics, and
arsenic metal n 0 1 —
semiconductors biomedical applications
Harden ammunition, in
solders, and in other
applications
Strengthening grids and
+ posts in lead-acid storage
batteries
Antifriction additive in babbitt metals (alloys
T T i usled for bearings, to harden lead shot, and in
clip-on wheel weights); improve strength and
castability of lead alloys
Arsenic acid G
preservatives
Diarsenic
trioxide (As;03)
Zine production

(emoval for

impurities )

Special glass

. production (as
enamel or fining
agent)
Arsenic
compounds . Herbicides, pesticides and insecticides
(including As,0; & as wrell as fertilizers and fireworks
arsenic acid)
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https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_ARSENIC_update2.pdf
https://pubs.usgs.gov/periodicals/mcs2024/mcs2024-arsenic.pdf
https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-arsenic.pdf
https://mmta.co.uk/metals/As/
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https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_ARSENIC_update2.pdf
https://pubs.usgs.gov/periodicals/mcs2024/mcs2024-arsenic.pdf
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m China

m Belgium
m Morocco
m Peru
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m Refining to alumina

m Refractories made from refractory-
grade bauxite for the iron and steel
industry

® Aluminous cement

m Abrasives (calcined alumina)

® Chemicals (aluminium sulphate,
aluminium chloride, and aluminium
fluoride or sodium aluminate)

~¢c T It WYnWcecde G RBERAEMRTD Wad6 IWEO

m Automotive industry
H Transport equipment
m Construction

m Packaging

m High tech engineering

m Consumer durables
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https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_ALUMINIUM-update2.pdf
https://rmis.jrc.ec.europa.eu/uploads/library/jrc125390_sustainability_profile_bauxite__aluminium_online.pdf
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+  Chemicals
Abrasives
Cooking utensils, watches, outer casings of certain (e.g.
“;';':‘:;“ . C;;:';“;’ tablet etc.), electrical LED lighting, paints, alloys for
coins, cookers, boilers, sports equipment, mirrors and reflectors
Nonmetallurgieal Lol o e Eigtliva rairtors, Wwheals, BUnpass, sispansion parts, sngies cylinder blocks, battary boxis,
. - the iron & steel - (transport& -
products . hoods, doors, frames, chassis, etc.
industry automotive)
. J Unwrought J Wrought | i Doors, windows, cladding, roofing, staircases, air conditioning units, selar protection, parts of
Bauxite I aluminium aluminium Construction e msatate
Flexible packaging (wraps, plain foil, lidding, household foil etc.); semi-rigid packaging (trays
Packaging - and other food rigid ge and food cans, aerosol cans, closures,
tubes, etc.)
(pis . cylinder blocks, pulleys, guide rails, optical
. Hightech ylinders, and measuring electrical and & transfer
engeering engineering applications (power cables, ladders, cable sheathing, heat exchangers, busbars,

and cooling fins)
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https://pubs.usgs.gov/myb/vol1/2021/myb1-2021-cobalt.pdf
https://www.cobaltinstitute.org/wp-content/uploads/2021/09/Cobalt-Institute-State-of-the-Cobalt-Market-Report_2020.pdf
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https://www.mckinsey.com/industries/energy-and-materials/our-insights/global-materials-perspective
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https://www.oecd.org/en/topics/export-restrictions-on-critical-raw-materials.html
https://www.metal.com/en/newscontent/103026229
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https://scrreen.eu/wp-content/uploads/2024/01/SCRREEN2_factsheets_COPPER-update.pdf
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Building construction (wiring, pipes
L& fitting, electrical outlets, switches,
locks, roofing, heat exchangers &
radiators, etc.)

Electrical & electronic products
Copper : Pyr lurgical Most common copper-bearing alloys: Brass, . (power circuits, wires, electrical

T T process . Tombak & commercial bronze(Cu, Zn), | motor windings, connectors in
Zamak (Cu, Zn, Mg, Al), nickel silver alloy computers, etc.)

(Cu, Zn, Ni), Cupronickel (Cu, Ni)

High purity
copper metal
s Transportation equipment

Copper oxidised
are or
concentrates

. Hydrometallurgical
process

Consumer general products

Industrial machinery & equipment
~ (copper alloys for sleeve bearings &
other forged parts, etc.)
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https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-copper.pdf
https://www.rawmaterialoutlook.org/data/sites/default/files/2023-09/DS%20Copper%20VC%20final.pdf
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https://pubs.usgs.gov/myb/vol1/2020/myb1-2020-copper.pdf
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https://internationalcopper.org/wp-content/uploads/2022/02/ICA-RecyclingBrief-202201-A4-R2.pdf
https://rmis.jrc.ec.europa.eu/uploads/rmp/info-recycling.pdf
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https://projectblue.com/blue/news-analysis/830/lithium-corporation-looking-at-fluorspar-exploration

L]

w
23a¢U0T W
] aYHRHcaUmIGe Ul
fIH M@ LWN G YeAve ol it 2 0 € ¢ RAMBMIA MMM LG D gl REWqY Ut tOWY 6 RI¢ Ws ¢
¢ HAYREMEI MUY nWs Y1 67 s RT JWARY Ut ¥ & & 6 BV B Lol Lo ofdsEadimi oA L
EO WG ¢ &

710aqs5 U W= MN@G &8 W E AfsiMEMAII ¢ DI WE UUe ¢ G3UH MesidBEE RIFLLLR Y WH 4Q
EOWssed Ul Wi R¢ UBWWYUWRG GY | q We~0ID LRSS ERGIEWR 6 BN BGoEEI LRI IJIA 1+ RRLF
bIINE b] AN G BB beAll LU QUBERMD ¢

[eqel DWW 2GGa! WetOT Wl 3G¢ U1 Wal WOI

F GRUNWANqEOdaIYDRMEH WBIGAIqd G ¢ | A Ws R @ié RIGIEGH ! e @¢& 0 RG T Bl
NI cT PIWj eYIl t Gél Wei¢ HRT 1 G¢ bbAllsER alfinlid A LkinlRaES e g T B LLDNGjriLLEOY
T WHET DIOWE2 GGa! W 6Y!1 q¢ NIJWG ¢! We IT RIAGIRURIG dLR WL 31 10! WA s 1
T u200%0c00q UU0qReT WG YTWUHt AWRUAG2T RUNDWqé Wl W2R2¢ U
T UGYt Rt dWel DWRUWS6WWGRGUIRUNWEHI Yt Waé WOE AW O
Es T D0AW-~! ¢Uac¢l AW96RUcAWTf UT ReAWe UT WD @ &1dls B BOWLH 1 1) # 131
C

T T RQRYUcGOG WG YTUHRH WgYWRYGWWYUIRBWAWYUWqYGWY nwt UY

§q6l WHNQY! qt WaqYWWPWet VWt ecGa! WHYUL ql ¢ RUqt JUROFRII 13|
HYUq ¢ RUR U DN L RRap6E ARz (0 LLLE & 4icajt 2AVlsi @6 MIG® 6 ¢ g R E RAPUIIW] 2 Y
RULWG RRaYAURIEANC qqq I ! AWct Ws JaawWwet Wl 13t 3¢l HS IREMYL califyadl YOre Lo
G6 Yt G6 Y| RH WCSYHLR Iz IHHOGIN 1130 R¢ Usauy OWj 2 YI + Ge¢ | Wa RURUN

NS IJWY A& ceUil dlm Y | Wy 2 Y1 + Gestli | IR Ml LidIRHT & 18] L TY 1ILENEH Wig TG |1 LLLE
TRUGeUT WRY WHFGUHqUT WagYW WHIROWWY 2! Wagé WU+ qll3 2 13Wa
¢l Wet AWRUABG2T RUNDWq6 W quRaAWRPMGU0Oqawe 07T Ws WaT RUNWR

2086 YT 139 W7 HOLW b BN IFOMIA L@ f d Y KEIA 1| LY 2 IGIGE R ILEMIE B @ &0 R U 10 W[AYE 2§CALETING SMIMR FELTR 13 2 13T

= 7 IOMZ MDE MER) Gt a o0 o R G 'n YH Yi(d 1J0H 0B IGY ¢ T+ b H M ¥MBRN@E dMAEMSRTE HIOGT n

299 AAEE ZOWLZMZObIOW[ G2Vl t Gel all] ¢cHqt 6 J0qlle GT ¢ qUIOWE2l YGU¢ UWOURY UKkt LWc YI
ZPIOMZIO=M=ZPUWn| YO W G0 qoBGO NP UIOOZMEGo N=Z0E9 A RRH ¢odmaGHdt 6 W aqt x[ x O8 AE /
209 AAEE Z IOWLIZMZ Ob IOW[ b2 Elll @Ia WWOHRY &0 oldly GRAFOMEBM= MWA It 3¢l #6 We OT wf U
ZPIOMZIO=MZPWnI YO W@ CaldqbBGOINBUIOIZMEGoN=Z0E9 A REH ¢copdmaGH dpt 6 W qt x [ x O8 AE /
1A ¢ + AOEAUE ME B q b FOAIJWN TR Y1 K quEmmmBummﬂqutﬁﬂ\m&m RU N WOYA B § LRI DOIM= P L
‘nIMG’iaooRun‘dﬂI\ﬁUJailJ(bHa}(maoGLGYclidoGEM@%LMﬂtﬁ% ELR FOGT n

22 IJOHS G ¢ | W~ R U IZevismi [ (b SietORIP KLENTD I0Eé | a WNG I Whe RIJalle HERIW2 I WYN Waé WWIRq6
Alql FRITZ@MEEP Adln ¢ i dlo ot Ye | HIJIOAWUHRGS G ¢ | t OpiRdiild Rgeldrths HRe indddl R | o GRREn 1aafldd Wa + Ge |

>



https://imformed.com/wp-content/uploads/2020/10/RHODE-Fluorine-Forum-2020-ONLINE.pdf
https://imformed.com/wp-content/uploads/2023/10/SAXBY-Fluorine-Forum-2023-IMFORMED.pdf
https://source.benchmarkminerals.com/article/fluorspar-the-quiet-achiever-of-the-lithium-ion-battery-boom
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https://projectblue.com/blue/news-analysis/830/lithium-corporation-looking-at-fluorspar-exploration
https://www.fastmarkets.com/insights/three-things-to-expect-from-chinas-fluorspar-market-in-2024-2024-preview/
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https://www.oecd.org/en/topics/export-restrictions-on-critical-raw-materials.html
https://www.usitc.gov/publications/332/working_papers/the_south_korea-japan_trade_dispute_in_context_semiconductor_manufacturing_chemicals_and_concentrated_supply_chains.pdf
https://www.usitc.gov/publications/332/working_papers/the_south_korea-japan_trade_dispute_in_context_semiconductor_manufacturing_chemicals_and_concentrated_supply_chains.pdf
https://www.reuters.com/business/environment/eu-plans-ban-forever-chemicals-consumer-products-2025-01-20/
https://echa.europa.eu/-/echa-publishes-pfas-restriction-proposal
https://imformed.com/fluorspar-supply-demand-french-riviera-review/
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https://scrreen.eu/wp-content/uploads/2023/09/SCRREEN2_factsheets_GALLIIUM.pdf
https://doi.org/10.1002/9781118755341
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https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-gallium.pdf
https://doi.org/10.1002/9781118755341
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Grade 6 helium . - .
(99.9999% | Operating gas & carrier gas for analytics,

purge & carrier gas in the electronics industry

helium)
Grade 5 helium Carrier gas in gas chromatography, press.urislng gas in liquid
T " helium dewars, balance gas in calibration gas mixtures,
(99.999% helium)
laboratory uses
Grade A/Grade
4.7 helium Cryogenic applications, for pressurising & purging, control
. + atmosphere in manufacturing process, in breathing mixtures for
(99.997% helium .
divers, leak detection
or greater)
. Grade 4.6 helium . Shielding gas for arc welding, resonator gas in laser cutting, leak
(99.996% helium) detection, lifting airships & blimps
Helium-bearing L0 L Purified liquid
(60%-80% . —
natural gas helium
helium)
Gaseous helium
(generally
greater than 98% Shielding gas for arc welding
helium)
Grade 4/balloon
. grade helium
(99.99% helium
or lower)

26 [ 9 W] T 2 ¢ UH I THEMEEIS |2ROWANYI We I8 Re 0 WAL YT 2 W RKENDEP Wih l2 Y &l WA 1Jql RIJ21IT W
6 qaGt aoos s 50N HDG K0 EGHDEY (e RAGIR% Mg 6 1b

79 Y1 IN¢t oWe Ul 106 HOUMPIIEMRDEGP WA dY EDUBA dayd RAILHIV I N ¢ + fo'l & Foc 2 oNet It o 61D Ra

278y IR T IEECMASLELI[FO0 A | sghdllic!T W LY n W6 WG Re G a Wil WES R WE W 0 & @ Kk EENDEE Wl RaJa 17 W

6qaqGt aooANGE ! | t P lppdiBRYo0d Skt 5] & R a)® 6 @calpdds g 4 il YWl o

W9 AAEE ZOWeZMZO0OAW a2Neat qbiolllc JTRaGalll] ¢cHaqt 6 00qlle GT ¢ qUIOWE21 YGUAWWOURYU
MMOIOMOIW=M=ZPWn | YO Wop i Gl daqb e GIiNBUIOBZEMEGo MYOEQAAEE =xnc¢Hqal 6 00qt xcExf O~}

Y


https://www.efcgases.com/blog/the-helium-production-industry/
https://www.coregas.com.au/gases/helium-gas
https://zephyrsolutions.com/what-are-the-different-grades-of-helium-and-what-are-they-used-for/

D —

IDEALIST

Ee Al qR&B*RY U
E2a At gRge qRYUWRcUWRGGEHqWAYq6 WHYt qwe OT WGl nYl aecURD

fOql GUT REqUWGI YT 2 Hat EzHt qRgea qRYU
9VYUql YGa T WeaqaYt G611 13t l vuis !t T 1 YnO
2 101@GI¢ Wl R2RUNWE GGURAECqRc! T 1 YnUULW
x RnqRUDWNEC c!T1YnWu
Ued! t RY c!T1YnNWU
E6RIVGT RUDWNDRU MWY | Ws | nYO
Al YagUHqR2 IJWE qb Y Godnd niuu SV o . . .
Y GaRHWS A WG AT 2l b R Y U | BubT | YRNUOWwY! WORq!l YNIIOWI
B Lo WO R+FWYNWPEWGS! T 1 YAWMEeUC K'Y il
x4 W UHaqRYU ClnyOWwnet WiR+qel 134
9¢!I I RIUI WNeéet WnY!I WARS!I YaGceqec! T1 YNIUMWE R @Y VDU U
9YYuRUNWeNWUqWnY! W6RNG . L e o
ROWa S WWE I Vi Ge RIWROT 24 X Rve RTEWULNYU
Aldnl RN ¢Uqt Y U

201 9 AAEE ZIOWbIZMZO0AW 2Net qblOlllc JdReaGalll ¢Hat 6 J0qlle Gl ¢ qUIOWE: | YGUAWWOURY U
MM IOMOK=MZPWN| YO Wi CiaqaltdagbBGOINBUIOOEMEGCGo MYOE9QAAEE =xncecHqt 6 J0at xc Exf O~
28| Y Y TARIB SCELM FCRLL FOHIR 10 IR @ Woaly G G Y 1 R q HOUKEEKGLIPAID GRE 1D + alid IINIEROEY HRLLL o)l B YOIV ARGfredl GRRIVER 49TLLRLID | HO
MP KBINDFCP LBna| aYGltllh 0 0 G2 At 102t Nt 1ON Y 2 o GIgd IRIYR REAKOGITH o § HE =M= Po G Ht =M= P

228+ U1 Allc FOWLTEENIN ¥ sYd LR TUIDILS RIAERR HIA MG F R R REH & IU & ¢ q AYIGID R dd LLNVIE FOMEOHIYE N7 P11
6qaqGt aoossstOAN] IOAH2 UT 1Ol Jo?Eo0] WAIWRUt ¢80t oAl YT et qllo?YshaYcecTt o?EA xAY6t g
0dx WUKGT nexxHiYHI GaAGRAc qRYU[ RGNCRI =

Y


https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-helium.pdf
https://www.bgr.bund.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-39_en.pdf?__blob=publicationFile&v=2
https://www.bgr.bund.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-39_en.pdf?__blob=publicationFile&v=2

D —

IDEALIST

175 173

165

160

155
150

145
2017 2018 2019 2020 2021 2022 2023

= (million cubic meters, helium gas content)

L

Global hydrogen production by country sV s 0aTE6cT DIV

100 Gl YT eH#HqRY
90 = MIKE ME
80 om— — ——the U.S. K6 10 WK

70 Qatar

P
Acaqcl 0]
60 e Algeria — >
50 ) anul R
Russia }
40 . Azttt R¢
30 = Australia

B¢

M

—
Tl

A

Il
¢

20 Poland et qlc
—_— S—
10 Canada AYidcUl
0 e —
2019 2020 2021 2022 2023

Il
[T¢

ol

9c¢dl ¢

c UM AUGT RGC!I RG! W HgR @ 6y UE s 10 S D LN &1 66 190 Re O WRE WE ¢
ROWQS! DUWERI W WGE! ¢ qRYUWGH ¢ B0b llls Rq 6 W6 WA Re G WG Vi eH

K6 1J WO HOE M) & 8 e &N YA WAY q6 We Haq R 20NLIKE e R ¢ 00 ULEIE 6 61 AJRIL0E 101
Al W6 W[ T 131 ¢ 0 We V0 PAUNGANLWY DT ¢ ¢ Rk e es @iAimt min 2dJuT1 W
q6WWI ROt RT W[ RUGT toWx ¢ 1 NIWe & Ye Uqt WYn W6 10 REKOEWSG 16 T LA

Z0 X

cNiRe 0 WAI R2¢ qRACU ReYoUU Lt of WlibGNRIUATLbaLG LIS GIRLEN GV 13 VR KRIADI] L

VP RNe | It Wel WWAeH WT WYOWT ¢ q¢ WGl Y2RT UT WA! Wa6 WWOEOW] WYTGYNRACTGWE:2] 210! 1O
BUH ¢ q Yt AW IOIONG W? 132 ¢ 2 ADAWI 6 WAG¢URSYUAW~6WEs I+ AW76W 2 A NI AW 6W?Raaql F
[AW~¢qll RETGWE! t quaW Ucda!t Rt WYnW RUVWAesW~¢cqll Redt all7 ¢l ! aplldgpklili7eRH G2 q6 §
¢cOT WwecU¢T Rz GAWEOAWOMTMNWE AWAz2 AGRACqRY UL WE ¢ RAWAIFOMO@ESAI WE 2 | YGII¢ UWOURY (
T YRaNMIOZ=TEIMoSTTOYNAWs AANZPNMNIO

25 9 AAEE ZOWeZMZO0AW a2Nat qbiolllc JTRaGalll] ¢cHaqt 6 J0qlle GI ¢ qUOWE21 YGUAWWOURYU
MMOIOMOIW=M=ZPWn | YO Wop i Gl daqb e GIiNBUIOBZEMEGo MYOEQAAEE =xnc¢Hqal 6 00qt xcExf O~}

Y



D —

IDEALIST

EqUsc¢l Tt 6RAHI IFRUIgIININIORS JW 62 ql Ys UWYnWaqd W[ T 131 ¢
HYUqRUz UlWe UqR{ Wa 6 1RUL0OR GULYTNRLCEIMEVYLL ¢ W] SLIY LU QR o A B LRI Y0
SMEINAWg6WWec JiRe GWEqUs ¢l T+ 6RGW HAqWae Ul ¢ qdT WapBHoUd WE G
fUllscUec¢!| ! WEMZNAWgS6 VWOELWNY 2131 UG WUqWt YOl Waé 1w 3T
~ 13t PRIl

EOWa RUONWG!I YT e#HqRYU
9YeUql ! W Al YT 2 #q R il LRRI W LER=Y NIFLD 6 eI @H 18 o RO=c & YO q 10
AYieUl o

EUAYUI ¢l ! WGI YT eHqRYU

Nl 2 JW6 W ReGW WA! HGRUN W RIOJIOALWq6 WWe t JWYnWs ¢t qlJWE 13
J2¢ GYl ¢ qRUNLWIG Rz RTNEGHIAILRR YOOLGR 11 H VI GALECqOIPIEIE S | L2 0JT 19dliald |
Rt WHY Ut RIYI2TOEnRWAOIZHOLILT 21 Fy d0 IO NIMVEE 100y B4 16d 6 13 () ey e @l ~LA
AUuWHe iR YUTT RUNDWqYW~Af WGI YT e /I AWwa e O WH YInGXqd Ruxt i
DHYUYOG RHENIODCt YU

fOWa Yt qWHet It AWARCGqe |l DT WEWGORe G WRY Upypd & n 1JWILES & #H0LE O D
J+ ¢ 0 @I otWt 6 Ys UREenallin YOO VYst

] ¢t WRYGGeURWIY WYOoWI W GUAREORANDT W WA #HGRUNWGI YNNI ¢ Gt |
¢UUezc¢an! oW

NS WWOEKWW ¢qRYUcaoW Wl YU¢ce qREBWE WE ViLWESY 0L L ROBRR ¥ #H
GUGReaGWet WT WnY! WGl Wtt el RA¢cqRYUWe UT WGzl nRUNOW
fUWGPet W 3qlAqRY EAVLEEURUOYRIGHVUEIE Y nLIIGR M oReal 13+ LWHE ¢ U WA 13 Wl 1.

xRhue RT W6 WG ReGWet T WnYI WHYYGRUNDWUe #HGWe!l WacecnUWqRHALWI |
HYGOUHqRYUWE UT WGe | R3HC qRYUWG! YHIIL + 13t WRULW 132 W ¢ & W
¢ nNaRU

286191 1] 9 ¢Sl LIEHAGT Lkl 304 N Ty RO ¢l e LW Wx Y Yt W o Mbo@ESQLE 1EinRId aLd foyiRIY Lo 1R UM RIBDM O DRME RW U
6qaqGt aoossstoet RaHAKONY20Ge HiIRAEC qRY Ut 0 00Z0 N+ UHEqR2IIx Al RI30UNt ol UHCEI GYe! x
278 Y Gt SRUEMFOUE MAWs ¢ Uz ¢ | | W=ZPb OWNG WWOKEOWT 2t qlit YT WRat W6 1J0 R W a¥iR tOGIR HOF MiE
nl Bt Gt aoos 3535 OUARUIIs pOHOR Y e d 14 @dficRoapiir i@ i Bt i V| IdRA ¢ NQINT Y P

28R G+ U131 Alc FOWLITHENIN ¥ sYd R TUIDIUS RHPERAR HIA VG RIFRREO WG ¢ gRYU DU WO da WNDT WE HOA W7 I
6qaqGt aoossstOANI tOAe UT 1Ol Wo?Eo0] WGWRUt ¢t oAl YTiat qlo?Ys (mdx il odiERe x AN 61 g
29H¢ qYt AW IOIONG W?2 W2¢ 2 ADAWI 6 WAGec URSYUAW~6WEs DI+ AW76W 2AWI NI AW 6W?Raaql F
[AW~¢qll REGWE! + qudw Uc¢da!t Rt WYnw RUWWAE s W~ ¢ ald| ARV GROLIV7I cal ! S liB FELITTT RR 2002 shilsR
¢cOT WwecUe¢T Rz GAWEOAWOMTMNWE AWAz2 AGRACqRY UL W8 ¢ RAWAIFOMOEESAI WE 2 | YGII¢ UWOURY (
T YRaNMIOZTEIMoSTTOYNAWs AANZPNMNIO

20 G+ U1 Allc HOWLTENIN ¥ sYd DR TUIDILS RIAERR HIA MG RFRREOEIWG ¢ qRYUNDUWOda WNGT WE A W7 1]
60qaqGt aoosssOANI OA2 0T 1Ol Wo?Eo0] WGWRUYL ¢t oAl YT a2t qllo?2VYs (biVYelt o?EA xAY6t a
0px UG nexxHIGYHAHI Ge HGRAC qRYU[ RGWCR I =

2P 9 AAEE ZOWeZMZOAW a2Neat qbiollc JTRaGalll] ¢cHaqt 6 J0qlle GI ¢ qUOWE:21 YGUAWWOURYU
MMOIOMOIW=M=ZPWn | YO Wop i Gl daqb e GIiNBUIOBZEMEGo MYOEQAAEE =xnc¢Hqal 6 00qt xcExf O~}

vz



https://www.usitc.gov/publications/332/executive_briefings/decarlouy_helium_ebot_12112017.pdf
https://www.nbcnews.com/health/health-news/us-just-sold-helium-stockpile-s-medical-world-worried-rcna134785
https://www.bgr.bund.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-39_en.pdf?__blob=publicationFile&v=2
https://www.bgr.bund.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-39_en.pdf?__blob=publicationFile&v=2

IDEALIST

xXRhue RT W6 WIRaGWNY! W WWHYYGRUDWY !+ qldd WNHh WEHB B@NSTCID G
AYOGOUARqRYUWE UT WGel RZACqRYUWG! YHIIE + 13t WRUWe ppGaldTALW | L
ROWq6 W 2 GUI #YYOGRUOUDW 't quawyYnw ~AwacenUuqgt ow

~Yt qWe GGURHEC qRYUt W6 Y3132 1)1 WellJIONIOWa6 JWet JWet Wi RN R

HYUt eGWT Wi el RUNDW6WWe GCURAc qRYUIOWF nWRqWRE W IHY 21
Q6131 13N Y1 1JWep # 18 WIR HLC R @RI R VLG ¥ LN GIMILNE LWn Y| WE 00 WY q6 131 We

Aat 13122 134

JaYHecaW 13t 131 2134

9YaUql ! W At DIeXiIRGWE RYUWHz ARHLWA DIl
N6 1JUDIBOEdD ¢ HqlJT Wn!l YaWUe¢ a YAP
N6 IJWOME OWbin| Y& a6 W9 i R PM
NI RE NAY

Azt t Re¢ NAT

AYiaeUOl =

Acaqcl bl X C |

EOWI 13t 131 213t

9YaUql ! W At DIeiIROW RYU LIRS R R G W@+ L
AYiaeUT =
21I30¢ 0T W

l]aYHecaURIGe UT

f UW=MNTAWNGYAHCOWS WG RaGWI 3GecUT Ws ¢t WIt qRGC qlIT WE qWINE
¢UT WagREIFRIHWI WNRYUWDeHEWeHAY2 UqUT WnVY! WOZEWYNWNGYF
EYaqé6ll GUIIWHAE WE qWNOEIO

EOWh ¢ &I

211 ¢clodpd ENMND We U7 WZivi ZIMAILbpB HOMLIE Ce (O G o Rl 10) gl 1 # i YOrO> 18 (i Ri @
NOWG GY | q LUl 130 R &1 & LS LD LéfYe YR OLLLE op AESCOERAIH A0LD A FRIGHEG L L FDE FOLL
9 6 RUliFes A ICAMMCE b HOLL

292l Y YT RUAWAOWY IOWeIZMZPb IOWc iRz GOW~RUOVI ¢dWOYAaYT Ra! WE2@d¢! RRUY2UFIME P tOWO 1O
MP IOMOIK=ZMZPWnN| YO W6 qqGt aoo Ge At 102 tpNEOR Y8 WGIJh RYT RA¢ Gt o 0 Ht ZMZPo G Ht ZMZP

298 Gt UNJ1 S Wc (OWLIEENDN ¥ bYd DR TUIDILE RIAERR A MG jaRREOFWE e qRYUNUWOd®a WNGT WE IOA W7 1|
6aqaqGt aoossstOANI IOA2 UT 1Ol Do?Eo] WAWRUY ¢t oAl YT et qo? Vs (0d#x 00 I0GERe x AN 61 q
24 9 AAEE ZOWeZMZO0OAW a2Neat qbiolllc JTRaGalll] ¢cHaqt 6 00qlle GT ¢ qUOWE21 YGUAWWOURYU
MMOIOMOIW=M=ZPWn | YO Wop i Gl daqb e GIiNBUIOBZEMEGo MYOEQAAEE =xnc¢Hqal 6 00qt xcExf O~}

Y



IDEALIST

[eqel DW 2 GGa! WetOT Wl 3G¢e U1 Wal WUOI

921 1 DUqi! AWaqé YWOEWe UT WAcqel Wel DWagédwalel RUNDWNG Y
Gl YT er#qRYUOW t WOKEKWWGI YT eAqRYUWecUT WII+FGY! qt W6ce21IWI
DA NUT WRUOW9 ¢U¢T ¢ AWE Y 2 q 63U dnllgREHICULE AGE0LT ARAns® LLLE: W ULLLAS dLb{Sd
qYWI9S6RUcAWAzt t Re WRY 0@ BIANAY G UEG T DSV WHEK WHEMER IFILWA Y
t 2GGHO! WRUWq6 WO+ qWws213W ¢l + RWNYNWq6l AWAzt + IRk We UT
PMEWRUWaS IJIPHED RGOWWHE g IW=M=Mt AWcaYUNWs RaqélWl NI R¢
nYl WTPEWYNnNWNGYHCOWSWORaGLW 2GGO! Alle GWn | Y& WP MEHIR U LWIZ |
ITTRaqRYUcOG! AWt YGUWRYAGGEURDY Wel DWW+ GaY!I RUNW RlJt LW
qéc Ul Y BFAHq WY nWUO¢c qel ¢aWNet AWt e A8 WRUWNe UA¢ URe¢ U
N6UWéWIRaGWac! t Jagbt We URNe WWt 2 GGO! AWT WG ¢UT awWe U7 Wt
RUHI D¢t Ut lOWs2101 WaqdWWGet qWl WHeT 3AWl 3G¢ U7 Wéet Wt qée nC
NGYHE YA W?2 Y a1t § R B OV Ret HIJWG Y qWHEY GG YT RgRIJE AWGE DG Re ¢
5 Rq 6 We W9 240U YU YIEU G ¢ Peplllg RZ U We é RWAq! WOT we UT W6 i Re
TRtI 2GqRYUt AWRUT 2t gl RIJt Wel WWIRT PO! WaYWGEEt WWYe qWwU
Hl RqRACOWE GGURAC qRY Ut Wi Rt IpVIEeg R i@ ¢ ARIY 10 Sl a@RAIDEARLE GY 3
CHAENDIUI ¢qVYl t AWl ke R RY dJam e H-aAfl WdaJd Re G WT 3G ¢ U7 WRY 1
GcUencHgel DIt WAYUqRUz JW T e#RUNDWa6JWe G Ye Uql Whe RI
Rt WGYRY UT WaVYWAIHY G DG B DG B2 U Bl D tufaiRe 8 q R Y U

§2Ul cUiAWqEWWE NG RaGWRUT 2t gl ! W+ GUHaqt WaVY W 1J299000 Y 5 q
i RO6WENTRz2GW 2 GGHYWRICHUNDRUNAIRGQIGE®EN t Vg WRE W+ GUH
GUI RYT WYnNUEHDGT W 2 GGa!

25| V| T | dbi=SME MG W] WAl 2¢1 | W=ZPb IOWNG &WII WG Q1§ o RIS 6 G L6 100 RE & &R R (K BAGUIaY FROJZAIT 1ALl ~
MZ IOMO tO= MIFR)Er la¥ip 5 5 5 tOg IHSE UY G YDL | |J2F’e|Jsp®nwmmﬂl\»ﬂam‘bmﬁhéTﬂbmmﬂWv@@MoDuYH(:u

298 ¥ Y T LI CHGH 1L $HEUNVEBEDLIE R ¢ T 2 ¢ U # 13 Wi~ IRIDIDSIEAN & FEWEEMILR Y G 2 & 1 W OO FOEEMOR 0 ¢ | o 6 130
1 IJYuYI’JRHI@LI]UldjE&IIJEIlIJ'I LM ZEOMIOFO=aM=cPdilEnA + Yidelll 1 t ronnzmmwmraamrmcmomwl Mo G! AN

297181 1IJ G R2 G W§ U IJoWe U Ol 106 oLt (J0INRT: FO RO H A e 10 @ld @d Rea G

28l Y1 UAG e q6 AWAKWLZMZMNb HOWc ¢t We 0 ReuLIJEoYI a|c I’JIJLIJI'HOI\MJJHGI\:TIQ]I‘I]MWH.LBI ULIJIJUI elWuVY!l Ul
6aqqGaoossstof VI UHlie qb 6 RaiBY0E &t 8 R U WEMEHE ;

EUT WaGT n

29 Y1 T | abli=MEMSIW[ WAL 2¢ 1 ! W=ZPb IOWN§ QWD WG @Y o IH B 6 GLUG 1J0 RiEtd &R R WK 8l ¥ ARGJI2AIT HaLL ~
MZ IOMO 0= MR [aY¥vd 5 5 5 O I EE UY T YN | 132 RIJs i @ect MiZ0 ME 6 & R #diY IYIdGOMo DG YHCE O

ooy Y| UAGe q6 AWAIOWBZM=ZNb IOWe ¢t We WG Ra GWESYI aé¢ NIJWMIONMITHOMOBOFEWEIR OWIIUT e Wu Y1 Ul
6aqqGaoossstof VI UAliz qb6 6@y Ra @B OE & 8 R U R VAR & @I 6 JFedtys | Y s ol o

EUT HOGT n



https://www.technologyreview.com/2024/02/25/1088930/global-helium-market-semiconductors/
https://pubs.usgs.gov/myb/vol1/2020/myb1-2020-helium.pdf
https://www.helium-one.com/helium/helium-market/
http://www.kornbluthheliumconsulting.com/wp-content/uploads/2024/04/Gasworld-Article-Has-Helium-Shortage-4.0-Come-To-An-End.pdf
http://www.kornbluthheliumconsulting.com/wp-content/uploads/2024/04/Gasworld-Article-Has-Helium-Shortage-4.0-Come-To-An-End.pdf
https://www.technologyreview.com/2024/02/25/1088930/global-helium-market-semiconductors/
http://www.kornbluthheliumconsulting.com/wp-content/uploads/2024/04/Gasworld-Article-Has-Helium-Shortage-4.0-Come-To-An-End.pdf
http://www.kornbluthheliumconsulting.com/wp-content/uploads/2024/04/Gasworld-Article-Has-Helium-Shortage-4.0-Come-To-An-End.pdf

D —

IDEALIST

E+GYIl quWwl Ut ql RHEqRY U
faqWt 6Yedl WAWWIOYqUT Waéécaqll INedcqRYUL WwWel 3wl U¢d RALWCE

§U0Ws e UNW=ZNAW=M=ZNAWgE JWEOWET YGqUT WRaqt WNMNq@6WGE HE ¢ NIJI
YUWA2tt ReUWS NI R GAWNG IFPHSR R UHBUS g0 ROWHET AT E=EMn Y |
6U0Ra20WRAGY! qt AW WWAHec WG ¢! W JYaW ! HYGRAKWe Ys 1321
ERHII Rellt¢ Bl wt 1Jq Wa Y WEAAIHY IS ol LaGS| M ee6FRINTWH! WW=ZM=ZP ALWaq6 L
Gl WUGGqR2UWG Y20 WY WSEHYRT Wneaqgel YW WGUIUT WUHD

Pz | YGUWecUWIYAGRY RYUWWLZMZNAWs 2 UNW=N6 OWEOWET YGqt WNMNa6 WG éaitif Gt 11 1EURYIN L LE
Fal WON@6 IIURUND W GmR I #dlE 20106 ¢ YOU WL 1D@iRe | 131 HOWE 2 | Y&EID@ I0RUI9 1A T IBM T RN O HIAM D P HhIIA Y
6qaqGt aoollJHOU2]l YGetOUWaormHYGGREY RYUoGI 3t t ®#YI Ul o¢ GRIBZTWE ol YR2GWUqo Gl RUqo
2 YYT RUAWAIOWY OWEIZMZPb lOWc DGRz GOW~RUNI ¢caWoYaaYT Rq! WEa @ d ¢! RRIW2UZIME P HOWO 1O
MPIOMOI=M=ZPWnI| YO W6 qqGt aoo Ge At 102 tpVEOR B KOGIJh RYT RAC Ot o GHI Z=M=Po d Ht Z=M=P
03P 1J G ¢ | CURE MM KO IO SHIAUEDG R YU+ WY T !+ + 13! aWOUT W1t q¢eUT ROUNDWSWWG!T YGYH 1IT Wl 13t ql
9Ye UHRG WY ULW[ Y& IDRNE WA DT & o) TERONHDIO=aVi= Pl LN pistad & dJdH] iRRYFODI @ oy 16 101 g 6Bl RV @6+ 13 1

| 134 a | pYrfiqdRjEY iifGElG 10 G RIE G o

0]


https://ec.europa.eu/commission/presscorner/api/files/document/print/en/ip_24_3423/IP_24_3423_EN.pdf
https://ecfr.eu/article/the-eus-sanctions-odyssey-understanding-the-proposed-restrictions-on-russian-lng-and-helium/
https://ecfr.eu/article/the-eus-sanctions-odyssey-understanding-the-proposed-restrictions-on-russian-lng-and-helium/

D —

IDEALIST

X Rqg6 Re 0 Wb Xx Rb
~¢cTYI Wet Ut WRANBMq6 JWEOWRULW=ZM

20,1%%

H Glass and ceramics

m Lubricating greases

m Batteries

m Cement production

® Aluminium-lithium alloys

B Rubber and plastics production

H Phamaceutical products

HEYI T RUNDWqY Waqd JW OWiREGSRE 18 LIGY | 130 LIRS LD HIMIFAR [T opY A ImLR ¥ O
TRt q! REKRgRARY Vs dio YLIERE 14 & 10 ETERAD We 0 R A+ e iRt R A ¢ o RO D WN |
HE BRI Wal WEMEEVI bR Ue Ya t WHE q R UBNUELSIN T RN deis (LGN % d 60 It LW e
HD EESHDI

49 AAEE = 1OWb ZaMIB[O6 #Odix RIGIG REZGT ¢ qIIIOWE 2| YGUW¢ UWOURY Ukt We YA IRGAIYRIDLE =M IWIA 13t 13¢
MTOMO= M= P il &) &1 dllo o t HiH Y (DapiBije @ G ®BY ¢ 1 + 0 =M= 0o N=o0 EQRABIEEq 1ZEETHqt 6 gt x xf Ncf O-
30514 ¢ + AT éDRIMBORIL IOW~ RUWI ¢ GWHY GG YT Rq! W 2dG¢ | RIJH WHAMBRGEUDUR d)6 RIGUIAHRIIMG HBAHQUHRAT | AEE
MT IOMO 0= MR laYb B2 At 102+ Nt HONY 2 o G Il ARV REFCCHOG Tond Ht =M= Po O Ht =M= P

0]


https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_LITHIUM-update.pdf
https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-lithium.pdf

IDEALIST

& ¢ M 100 R G GUTRIBpHaust:

Batteries, alumi glass
+ Lithium sulphate . developing solutions, catalyst in polymer
reactions, pharmaceuticals

As a desiccant in air conditioning systems,
. batteries, coolant in nuclear power plants, as a
reagent in organic synthesis, pharmaceuticals,
aluminium production

» Lithium bromide

. #s a flux in welding or soldering, as a desiccant in
air conditioning systems

Batteries, aluminium-lithium alloys,
- Metallic lithium ——— - pharmaceuticals, as high-energy
additives in rocket propulsion

* Lithium chloride

Concentrated
Brine deposits - 7
Batteries, as fluxing agent in ceramics industry, glass,
aluminium fusion, as an additive in mold flux powders Pharmaceuticals,, as reagents, catalysts,
— + for continuous casting of steel, lithium phosphate, +  Butyllithium . or initiators in the production of
lithium nitrate, pharmaceuticals, air conditioning.as synthetic rubbers & plastics
thickening agents in lubricating greases

Lithium
carbonate

Hard rock | Lithium
deposits concentrates

Lichinm Batteries, inorganic compounds (e.g., lithium
Priraniae - peroxide), oll, lithium acetate, as thickening agents
in lubricating greases, textile dying

As fluxing agent in ceramics industry, glass, as an
Minerals - additive in mold flux powders for continuous
casting of steel

SOHHG G RT oW~ IOWLI= M= Ob a Ll R G 6 EEEGMONIE Rt Y RO KWV & QR Y BIDGWRME WY NIME IOMIO FOIT ME R (W
6qaqGt aoossk OB bEOIIUgel Ol Jo?2Eo0] WAGWRUL ¢t oAl YT a2t qlo?VYsUaVYepg t o2 EA x A
PNIOGTI nexx HOYHAI GaHGRAc qRYU[ RaGWCER | =

SR I3t + 130 Y UT Sp@ios jix ATUY FORWE Y2 H! S 1] doDllix £ MN & K8 BIG YOI UG0S 18 ® 1R 61 WKIEOR q 6 R2 G W ¢ |
Gl YHIJt 1 13t oW~ R Wl qéGl tashlid® bV SRV M@ INKLEDO O d Mo & RUDME MO Ol

308y 132 131 q Y U Wx RAd 6YR eeXiFRofl@aaoicitw LD HMTAIGRA@IER 108ha) dYGit LLh 0 0 5 5 5 OG0 1J2 U1 qYUGRpm6E Ra GIOHY 0o
t edGdlec qllo

9l ¢ qRY UGG WO WUl WnY! W7 RY &BHAS6 BANMGYGIV 2L T ULhEvel RigctdRR Yol & i § 10Ta) HDHDBOIR A KO&U | WY n W~ 1J
Al g | AMTZOMODE MR Gt aoo Ge HHG WG IOUHHRIOU G (HOURBEANIY 2 0 HY 1 GYe UT ox Ra6 Re

3101 E § LU NHEE MEEA LWs ¢ UztoLli! d.u:OJN.LIRi LIJu Ro1 ] R78RJ| ummlmlnfmépunmaummmm&mmm

6qaqGt aocoHRt GIJ! RUGR RN

SAE § WNEEME L Go I-BLﬂlLLﬂ\ld\m]LLIRI W6 Wi Ro I NURVWANgs WVUMKRR G @R 206 1@ 10§06 Ry10da @O w
MT IOMOMDE MR Gt aoo ARt 13! RUGREGIUR g R Wdd=@as N 6 (488 d1dpdddgRaq @GR J 0 Yi#E RT o

SA9 AAEE ZOWLZMZObOWXx Rqé6RaGallll] ¢ Hat 6 J0qlle GT ¢ qUIOWE21 YGU¢ UWOURY UKkt We YI R,
MTIOMOI=M=ZPWn | YO Wép i Gl daqb e GINEUIOBZMEGo N=Z0 EQABEEq IFWGICHqt 6 I qt x xf Ncf O-

0]



https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-54.pdf?__blob=publicationFile&v=2
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-54.pdf?__blob=publicationFile&v=2
https://doi.org/10.3390/min9060334
https://www.levertonlithium.com/products/lithium-sulphate/
https://www.levertonlithium.com/products/lithium-sulphate/
https://pubchem.ncbi.nlm.nih.gov/compound/Lithium-sulfate
https://bisleyinternational.com/what-is-lithium-bromide-used-for/
https://bisleyinternational.com/what-is-the-difference-between-lithium-carbonate-and-lithium-hydroxide/

D —

IDEALIST

Ee Al qR#&% qRYU

Ee At gRge qRYUWRcUWRAGGERqWAYq6 WHYt qwe OT WG nYI @

o

fOqUl GUT R qUWGI YT 2 Hat o4

EzHt qRgea qRYU

OYT WWa e qul Rée d WRUWGI RE

9¢ciHRzGAWIecNUWt RedAWA I He

EqUc¢l ¢qlt WRUWNI et 134

o

AYQO! ed Wi @aliAWe UT Wede G RURe G

9l ¢aRHt WeUOT WNGet t Wwae U4

e 0RURe O A UK TROFRECYUN LG GV oflét +

ADHRG6¢C!I DUWEAHINWWHE qaqldl RIJt |

RAMHIZT G Re 0 We MRIJGEFART [RASM
Hel AYUWAY G ®&PURRBYDWHE qqlll R
Heqaqldl RIJt

Al RGc¢l ' WeteGRUR2GWGI YT ¢
Het qIRUDN

EYT Re

GeGRADRgbGRaGWcTOY!

OYUGYt RaqUWaeqUl Recat WRYUL R
GYO! Gl W3 HAHI It WR @AWW G r /& RITIRI2
t e Ul RaGWECOOY! ¢

RI WAYUT RgRYURUNDWe OT Wi

GGYURc¢coscql W !t qulat

xRag6RedWagc¢UaqctRaqIWRULI
CHYe!l qRHELWSs ¢21W30qll § Wn

xe UgqgécUeaWe U7 WNecdaRe @

¢ UHW

SBIN9 AAEE ZHOWLIZM=ZOb OWx Rag6RaGall] ¢Hat 6 0 qlle GT ¢ qUIOWE2l YGU¢ UWOURY Ukt Wc Y1 R/
MTIOMOI=M=ZPWn | Y i Wopf Gl daqb G NBUIOBZEMEGo N=Z0 EQABEEq IFWGICTHqt 6 I qt x xf Ncf O-
SU4gl ¢t t20¢ AWT7 OW WWIZMZPb OW~RUOVI ¢caWHYGAGYT Rq! W 20GG¢l RIJY W=ZMZ Ra BRI Rl G HOLW
MTIOMOIK=M=ZPWnI| YO W6 qqGt aoo Ge At 10z DR eQORIA 6 BET RYT RHEC Ot o G HI Z=M=Po 0 HI ZM=P

0]



D —

IDEALIST

160000 146000
140000

120000 1060

91800
100000 6400 84400 82700

80000
60000
40200
40000
20000

0
2016 2017 2018 2019 2020 2021 2022

= \Norld production (metric tons, lithium content)
L

Global production by country

9YaUql|EScI WY ™n L

80000 Gl YT eH#HqRY
70000 =MIEWMZ Zb
60000 . 2t ql ¢ PCE
50000 Australia _ _V
40000 = Chile 96RGN - E
30000 / ——— China 96RUC NCE
o000 /-/ Argentina ]
10000 9 I DWUq SE
0 AYi ES

2018 2019 2020 2021 2022

x

Raq6Re(WRY WG YT e VA WLLWE & 610 iy &R0 R4)aId 1 Ss Rgéw | DWUqRC
OT Waq 6 13 WO HOE FOHIE 19 dJIT RUD RIS RIRITUARGID AYUe qU WG YT e AqRYUALWE
¢UT WO RGHEHs WWIWNeT RUNWRUMI Ra6Ra G WG RUNI ¢GWGI YT e AqQRY

O-

] GYACUOWIORq6R2G WG YI EHERVRYUMILIFSWSUHOIDARYRBEIUqE! 4
30cUHDT WGI YTUHqt WRUOW 2t ql ¢cGRcOW~Yt qt GYT eanlUwWrY
Gl YRt t RUDWRUqqYWHE qqJl ! WGI WHz21+ YI+ W eHASWEY WHiRg6Re
2¢cle NWHE e RBYARY WG I NRUDN

SSURN2 | 13 Wel YWAeH IT wyOwl ¢ q¢ WG Y2RT T WA! W6 JWOKEW] WYTGYNRHACTGWE:21 213! 1O
31614 ¢ | HHALTHROLLPE IE X RiGd Ra O H IMEME NILe RIG&) | ¢ GDEOWEZ I0 G 1Yd da0 q WY n Waqé IWf Uqldl RYI AWOK
AlUaql BNIDNEROMO WE MERIUE a o0 Ge Hi 102t Nt tON FMAEINR did R @i ET=™M=No ! AN

SWAHG G RT g LW~ OWL = MZ Ob a Ll R 6 5 @EEGAORN ARVt 6Y FojJYsolR UoneYO g o RIS dp11J R IILEP [D17a LWLN TN HDINE GO ELN EIP L 1R
6qaGt aoossk b NaibEONUqal Ol Jo?2Eo] WAGWRUL ¢t oAl YT et qlo?YsUdYePnw? EA x A

0]



https://pubs.usgs.gov/myb/vol1/2021/myb1-2021-lithium.pdf

=D

IDEALIST

EOWa RONWGELB YT e HqRYU
9YaUql ! W Al YT eHqRYUWRUW=M=ZOWb G Wql REWqY
AY qanc¢i or M

[ Ex~fRABALT 2 #HIJIl WRUWAYI qencadlWlreel | DPWac! RGNEHNIOT 1S ¢
HIJI caGRAL AWNGctt AwWe Ul WYq6 1!l We GGORHAEC qRY Ut OWc Ys 13211 4
Eel YGUkt WIUIIMKN! Wqgl ¢ Ut RqRYU

EJRYUI ¢l ! WGI YT eAqRYU

Aue! R RURNMGEBREHS R RIJY WHY2 T WAHDHYGUWEWAETY! Wt Yel F
H6caalUNUALWs Rq6 WE It + Wa6 ¢ ULN EWIRD XUV R1d 6 R G #idR U 0 W10 d 10
qYWIRAGRqUT WI Wagel Ut AW¢Hz2UT ¢UqWGI RG¢! ! Wl 3t Yel #IIE AW
ITTRqRYUcOGO! AWlgd DWT Rt 1 RGe qR21IWI Rt ql RA2 qRYU WY n Wi R q
¢t YWGYED WR MUMGEIR & W & 0 o igr¥ qUDaHLET dRap1d IRR 161 AWE+ We UWRUGe q LW
Hé6caauUNUt WnVYl W ! #HGRUNWGG ¢ Uqt WT e DWaVYLWg6 IR WHY GG
HYI I Y RYUWI Rt AW31 DW6ecAc! T+ AW G ¢DIWBRGLIEd @ THL I HRAL L ARGHT
cYs W20l AWGRq6 R G W WHY21JI1 ! WRY WI+GUHqIT WaVYWAIHY G 1IJLWIIH
HC Ge HRaR¥FIOWII+ Ge UT

xRa6Re O WRE W ¢1 130! W IJHY 29 WEOWOW Yo WY qé 13l We GGaRACqRY U

f Jactt e U7 BFEY 2ISIRAWLEK W ¢ O RAL AIARTTUWN M (R ¢ i€ kUG § Vg
a6 W6 R NG IR LD 10 D ek 13 H# ! F SRSMD UGS ¥ EYIE @R W 1g WINa ¢t
AWl WHE! #d 0T WRNWRqWRY We Ua R+ 1JT tOLW

f x2HlI RHCqRYBRIGORBGIUEH WOWet We UWeT T RgR2WVWRUWG2 HI R
Gl RUARGOWAWGa2HI RAc¢Uqt Wt eA6WEt WYRGH We OT WN1 3¢t 13t

RGGel RqRIJE Wel WW 3aY2137T wWe U7 #Dq6 131 Wel T RgR2 It WG ¢ 2

sl ¢t teli¢ AWT7 IOW WIZMZPbL OW~RUONDI ¢ WARYAGAYT R! W 2GG¢! RIJE W=ME Ba IR dIE Rie G O«
MT OMO 0= M IR LT lab blE2 At 02t Nt 0N Y 2 o G il RRaVd RERCKOG Torll Ht =M= Po G Ht ZMZP

319990 (i R AYU7TIOWLI = M= N HOW] AEE 7 § § u IOWA ILNGE 151 dRLBec Sn/ARFYUDEL YNNI ANELE] IAEQ alll 2 G AHIJI WY Z D= T (
6 qaqGt aodbk230] KODt3A It oDt Aol ¢ qlUot q¢l qo] AEE AE] EZM] AEE E=ZM788uE=ZMIUOCcRUEZ]
2009 AAEE ZOWL=ZMZOb OWx Raé Rz Gall] ¢ Hat 6 J0qlle GT ¢ qJOWEz1 YGIU¢ UWOURY UKkt We VI Ry
MTIOMOI=M=ZPWn | YO Wép i Gl dabeGIiNEUIOBZEMEGo N=Z0 EQABEEq IFRGICTHqt 6 I qt x xf Ncf O-
2YAHRE G RT q AL~ OWLIZ MZ Ob a Ll R 6 6 @EEGAORN ARV 6V FijJYsolR UoneYO 1Tl q R 1Y &I IILEP 10Ta LM TN HDIE GO ELN TP LR
6qaqGt aoossk B NaiibEONUqal Ol Jo?2Eo] WAGWRUL ¢t oAl YT et qo?Ys UdYePnw? EA x A
209 AAREE ZOWb=ZMZObOWx Raé Rz Gall] ¢Hat 6 J0qlle GT ¢ qJIOWEz1 YGI¢ UWOURY UKkt We VI R/
MTIOMOIO=ZMZPWN | YO WopiF G daqbeCINEUI0ZMEGo NZ 0 EQABEEq IZWEIEHqt 6 I aqt x xf Ncf O-
BP9 AAEE ZHOWLIZMZOb OWx Ragé6RaGall] ¢Hat 6 0Wqlle GT ¢ qUIOWE2l YGIU¢ UWOURY Ukt Wc Y1 R/
MTIOMOI=M=ZPWn | Y i Wopf Gl dab G NBUIOBZEMEGo N=Z0 EQABEEq IFWGICTHqt 6 I qt x xf Ncf O-
4R HGS G RT g AW~ OWLI = MZ Ob a Ll R 6 5 @EEGAORN ARVt 6¥ FojJYsolR UoneYO g o RIS dp11J R IILEP (D172 LN TN HDINE GO ELN EIP 1 1R
6qaGt aoossk b NaibEONUqal Ol Jo?2Eo] WAGWRUL ¢t oAl YT et qlo?YsUdYePnw? EA x A

0]



https://www.gkz-ev.de/files/gkz/daten/start/GREENPEG%20GREEN%20BOOK%20email%20version.pdf

D —

IDEALIST

At 31 2 10t

] GYHeGUPWYE 31 2134

9YaUql ! W At D1 210t WerS D&R &G Rlapy WHEY U q
96 R0 IJ T Y
2t ql ¢cliRe¢ T AMMM
I NUUqRUE¢ namMmm

96RUC OAMMM
N 6 1J WO HE 10 NA YN M
URGHCEHS I n¥Mam
71 ¢ AR ooM4A

EOLWI 13t 131 2134

9Vve U ! W At Ul 20t Weitd Wql RAWgqYUt AWGRaG6Re

AYl qanci > MAN

§q61IIl WEOWI 3t W1 21t WOYqUWRURG2T U7 WRIOWq6 WWOE] EWI WGYI q

9YaUql ! W At ol 20t Wertd Wl RAWqY UL b

2t ql R¢ T AP MMSA MM M3LIkI M2AT INE i
9AURSWAING2 HiIRH ONAPMMAMMMILE KT BB
[ RUG ¢ UT TANMMSA MM M8LIkIN2AMINE |
] O G¢U! ONAZMMAMMMILLL KT BB
EWJI HR¢ NZAZMMAMM MR NHY NE

B/ et tele AWT7 IOW WIZMZPbL OW~RUONDI ¢ WARYAGAYT R! W 2GG¢! RIJE W=ME Ra IR dIF Rie G O«
MT IOMOK=MZPWnNI| YO W6 qqGt aoo Ge At 102 tDR POKIA 6 WET RYT RA¢C Gt o 0 HI ZMZPo G Ht ZMZP
3B ¢t telc AW IOW WWl=MZPb IOW~RUONI ¢ WHYGAGYT Rq! W 2a8¢l RIJE W=M= Ra IRBXIR I Rz G HOLL
MT IOMOK=MZPWNI Y& WS qaqGt aooGe At 102 MR ODKIEA S BGT RYT RHcC Ot o G HI Z=MZPo 0 HI ZMZP
29 AAEE ZIOWL=ZMZObOWx Raé Rz Gall] ¢ Aot 6 JAGWB ST &6 WOWE &If 9OV OWRYRMBAK VINE ¥ 10 &)
MTIOMOI=M=ZPWn | YO Wép i Gl daqb e GINEUIOBZMEGo N=Z0 EQABEEq IFWGICHqt 6 I qt x xf Ncf O-

0]



D —

IDEALIST

Al YHIJL + RUSIUK Ry&ttall Wi Rgqé6lRe a WHYAGGYe UT

] GYHeECOWGI YT 2#HIJI + WE aqllgd IpllG Ubic 21
=M=Mb m China
70qs JIU0W =MNzZW ¢U0T W =M=MAW q¢ m Chile i nay

Gl Yl eHqRYUWc¢c qWa8 WG YRt RO
9 6 RUC¢ LGOI Gt ¢UT Y | R gpt! WLIY 1% 31Ny RS UDMLLH #
Gl Rac¢l RO! WGI YT e AUt WOGRq6Ra2GL 16 Re2 UL
nl YOWIRUOWI ¢cdWwWrRYUHRWUQ! ¢ BIOWWR U GY! qJI Wnl Yol 2t ql ¢liRe¢

m Argentina * @ LU 0 1Ja

Row

ANHDOW G NGy RA ¢ & MREERECESC RO WRAUWE H1 DEUDOLIS WG|
HCGEHRQRIJEH Wn VI W R Ged VI L R0 RUCGHVLE B D E1idp0 i) 15T 11 q R 0 CULELE ¥ RD 0 H
Gl VT 2 HIUWG R 6 01T WLGeRiopsIR 2 & WG Y1 2 Hat Wi Rt IRILRG 6f RieafRUYFIc g
Gé¢aqldl RC Gt HUE + & 16 d RIYNq(EEIX0 S ¥ TII0E 2 b VUG GG ERIGANGQRATLR WA ¥ | g

[1cURNDAWLGSE WWOuU AW 2t i Ridj§ WE IV A R & B 6l 8 NH NIRRT WG| Y

2136c¢ 0T W
J]aYHRHcauwkwae Ul

HHEY T RANEIERILST Wi Rgqé Re G WHY UL 2 8 GqR Y U WR ULLEavicg ASHLER 161+ L1
i Raq6Re GAWHNM Nopl RGN We qic WRYAGGYa UT WeUUec¢caWNI Y& qé6 Wl ¢ qldL

MRa@REWWAHC qqJl RIJt WEc20WTI I R2UVWGRq6E Re G WT 134 el eleRIT L
iR6Ra O WHYUt 20 GqRYUWs ROQSWNTEAWNYGOYs IT WAH! WEa | YGUIU
BTEbOWEY2q6W G RAC We UT WY qb mWNE WORTY WE EMIC D HIENS #EdUR D 11D
cCHAY2UqUT WnY! WT o WY m B G dy 1B1¢ [0 I R@6 & & GjjaiRocaY bl RRiic WGY |
CGGURACqRYUt We qWNZEWE UT WNI RT W qVYI ¢NWeE qWPELO

EOWh ¢ &1

710qs5 DUUW= MNZ We20d 18 TIN0T MR g il EGHUE o R Y U LWe q Wa 6 IINGITHTq) | ¢ H
Gql RAEWqY Ut YOUENLS I BR@ LU $=iie LB LD ALERA (GINE eniGHA R I e NE O WBINDEb L
bl Y N@Eb

705 JUUWEZMNZWecUT W=ZM=ZMA W q 6 IINIFEEDIES ¥V & i 21001 ¥ TUW eiliCR 6 25 & | VeI
HY G GYecUIUeald G 0 !AKAFANGS GINL EaQLLl | 13 GNRMENBAFILLS LRYa)d YIINGT 6 LLD dLiofi LT FOUBLIRY (il GG G
oI @ bBBUR o A WTE & 61 (0 1) Gd RAA@ LU o GRIF aidikDg 300 1J U W= MMMWE UT W= M=Z N4 lq
CWONqWRAGGY! qJl WYnWGI YR VT WiRgqé6RaGWRYGGY2 UT t oW

29 AAEE ZOWLZMZOb OWXx Rqé6RaGallll] ¢ Hqt 6 Jqlle GT ¢ qUIOWE21 YGU¢ UWOURY UKkt We YI R,
MTIOMOI=M=ZPWn | YO Wop Gl daqb e GINEUIOBZMEGo N=Z0 EQABEEq IZWGICHqt 6 I qt x xf Ncf O-
[ HE G RT q AL~ HOWLIZE M= Ob a Ll R &6 6 @EEGAORN ARV 6Y FojJYsolR UoneYQ T a /R 1Y &)1 IILEP 101Ta LM T HDIE GO ELN EIP LR
6qqGt aoossk OB bEBOIUqal IOl Jo?Eo0] WAWRUL ¢G0t oAl YT et qlo?VYs UaVYedP M? EA  x A
B et tedc AW IOWI WWIZ=MZPb IOWx Ra6RedWacT 2¢ URKIWI IaW¢t WeOW=M=NEHREM ¢ at Wo 1J¢
AUlqgl RIJ21JT WN MIQMOGO=aVECPELENA 1 YHQ2lll D1 HON ¥ MAEINR dildh RIS @i @ T="™M=No G ! AN

BYPA I AAEE ZOWLZMZObOWXx Rq6RaGallll] ¢Hqt 6 J0qlle GT ¢ qUIOWE21 YGU¢ UWOURY UKkt We Yl R,
MTIOMOI=M=ZPWn | YO Wép i Gl daqb e GINEUIOBZMEGo N=Z0 EQABEEq IFWGICHqt 6 I qt x xf Ncf O-

o



https://pubs.usgs.gov/myb/vol1/2021/myb1-2021-lithium.pdf

IDEALIST

[eqel DWW 2 GGG ! Wetld wWi 3a¢ U1 Wal WOI
[ 2qel DOGI RGcl ! IOt 2 GG !

6Re Wt eGGH! W VHe | Rop GGRA WIAHBRIIIMIE! LIGH YRIYG CROR 1L YR
W YlqéW GUI RACAWT I R2ZRUNDWY ql ¢ qrtDRIFIL GHIRE RidLO0RRIG dLR
Gl ‘YMGRm@#MmmGhLJRUi WaqVYWRIUOt el JWe Wt qc AGXIAWT R21IJ1+ R31IT
UencHMeHMMUMM'qu@@ﬂﬂMdmmemimcDUiManIU2UuYGuU
YeUql RIJt We UT W6 13! WeFHut 2 Ga ¢l R U Wet WnYdaVYst

x R
¢ U
N
ac¢
H

7 71 RAOAT VT WoRadaRE OO RUBEIIZ VG RAURS RUIAKOES RU¢ Ale U1 |
 ~RUIPH@IIIT Wi RqORIERS I €aAIREIGIL 2t ql ReAW71 ¢ ARGAW ¢ U
9AUHORCECAWEqSORYGRec AW RUGEUT AW 1 ¢ UHPDAW] W1 Ge 0! aW]
RNDWI RCAWANI 2 AWAYI qeanN¢ctaAWAzt +t Re AWAs ¢ UT ¢ AWEWNI AR
i RG H d6H
f xRa6@Rac! WaiP+ RBY WO Wa 6 IWO

AEY!I T RUDWqYW~AuRUOt 3! WAWIYaGeU! bt W=M=ZMWnY! UHEEt q Ll
Y5201 AWNR2VUWaqs VWA UR JUHIPWMY gé Roé Ré e R21J0! Wt 6 Y
ROUt Al WE EGEDE GWRY WI Rt WG! WagVYWHRG Y JWYORWIWT W3¢ 0T
2 GEID!

™ Co O

X YRACORt ¢cqRYUKYNIOIRq&R2 GOt e GGh! IOR6 ¢ RUIORUIWE 2| YGUIJ

N6 WUWal DOT WaVYsel T WiYHECIGRARUNDWIORgG6R2GW 2 GGH! WHEERUY
b ORI JWGeqll ROt WnY!l W YWt qRAWRY Ut e GqRYUAWI UT 2 A
ql ¢cHAUCHRIRQEIRBRUNVIIG D& @0 @ IAWE Y HEEJEII OV | 1D cYRHI Uc UH I Wb

i 6ROVWEz2! YGUWRt WUYqWt 6YI quWYUWGRaq6Re O WWHEZ 1JILIDG Hi21
Gct RUNDWago6 WG We UHYUYOGRALW9 21 | JUqWRUHYUYGRAHWG e UT t HE G
H6caalUNWt Ws RiGWneal g6 INc R I 110wy R CLidddm @i ERNGEIY dUG i)
qécqWEal YGUc¢UWGRUWWY 2 GGa! WRYt WOYqWaRt JO! WaqVYWGaLJWIa Wl
GRUVDWY e GGO! Ws RGGWI NeHSWNOPAMMMIWG Uaql RAEWqY UL WYnWidRa
OYMAMMMLUWE WG IIRHFWGWE YI WEEé W WG¢c Ul AWa¢c2RONDWE W Y1 gqne

E200WadéVYeN6WaRUDWY 2 GGO! Wice! WAVWWRUY 20 RARVDUqAWE U0V e |
T WGcARIhWUWPHDE L ¢! W ecsWheqll RECOLWY e GGO! WRY W PIHE21 1IT W
Gel t DqAWt GURReGO! Wnl Y0 WG 1 #NSGaEGarie W Lo RaY I URLIA I LB | HIEER

B et telc AWT7 IOW OWIZMZPbL OW~RUONDI ¢ WARYAGAYT R! W 2GG¢! RIJE W=ME Ra IR dIF Rie G O«
MT IOMO 0= M IR lab o2 At 102t Nt IONY 2 o G il RRaVd REACKOG Torl #t ZMZPo G HI ZMZP

sy RO 10! WA YaGe U! IOWLZMZNAWENGqIG A WNTb W] G YA O WNRKGUOIRE ME BIAII| + GIJH
6qaGt aoos s s tOdHE RO 1J! golil & q R U ReRi & IR Iquib &b Il pEiliet kit G LiE q) R 2 17

BUAY AW gt Alls IOWEIZMZOAls 2 {! W= P b tOWI R & (E e WY S Qd € 1R 17 1Bdi0 KBl N DM O g §IR B (Il ¥ g
6 aqaqGt aoossstOnct qbc|pta oY 4RItk ot d i qlsGR Al o

0]


https://www.mckinsey.com/industries/energy-and-materials/our-insights/global-materials-perspective
https://www.fastmarkets.com/insights/will-europe-have-enough-lithium-to-meet-demand/

D —

IDEALIST

sROUGWUNUT WqYWADWE HIWDWqYWEHARUGqWiz dqRGINUWNIIUIT t qYHL
b 2 #H6 Wet W 2GBEYE cCoplE LAJEAILE + Ws 10 e W WHE! #a 3T Wiceaqldl RE O

x Rag@ReWWHe qaqdl ! Wl UH! A RUNWs ROGWGH ¢! WEUWRAGGY! q¢ Uqg Wl
UOYqWaqéWWYUG! WRYUt RTWI ¢cqRYUWHAHaqWedt YWqéWWI BT 2 HqR
WU2RI YUGUWUqcecOWRAGGeEHqWYNWHE qalll ! WGl YT eAqRYUIOWE q¢ qe
Acqaqll ' WRUT 2t ql ' WR+FGe Ut RYUAW¢UT WGI YT erAqRYUW Yt HI ¢ (
TW200YGOWUqURY Db & 66aRob5 Re U8 MOME LG W R Yol £15-000i GLIBAILGFILHE G ¢
bBHC qaqlll ! WHRYGGUWARqRYUAWI Rt HE6Cl NRUAWT Rt acUqaRUNAWe UT W
¢cUOYT DWeHqR2DWAGCcql ROt Ws Ra6WaqéW2¢ctde ¢ HIGNWGDaqe dt Wi
GUql REMGYGAJWRNWE WG] W Uel Als 6 RAGVWEG e qldl ReaWl IHY21II1 !

cUT wWovYWwnl YOWAHGeHT WGct t b WRY WI+FGUHQUT Wa VY We &3 EHE &l NMR (
| JARY2 11 ! WHe Ge HRq! Ws Refil GIUECapativg apidll 6YCEFEtRMINRALGRICCANI 1 1T LU
n1IJIT HVeEEtR O WBMOH I q¢ RU

[ 2 qaldalall

é¢l RYet WiRg6ReaWI WaecUTl WnY!l WHEEH qt W6¢2W0WHIVUWG: At R
YnWNaYACOGWEEé W IGaY! a0 q4a W2AX6cReATI 1 Ll STEM R Uddl ¢! | U GIRpHLID |
§1 nc¢URt ¢ qRYU NYaqéawl WaeUOT WnVYIl WHEE qln VI W= ME M

9A0 =Z3ZPA
fOqUl UcqRYUcOGWARUOW oTPA
7UWUHGGC! t W~RUWII ¢t MPNH
fUqUl UcqRYU¢ BIMIEU DI PMMA

Ai 9 PMY 4

? E Al PPY ADMMIEOMMLUWbIT WGIIUT
~H#HuRUt 1J! WEW9 YGGe U! TNOSAMEN@IEI AP Nl WGUOT RO

7¢qaqlll Rt WRY WI+FGUHqUT WgYWl YGRUCqUWneaagqel DWiRgq6Re G LW
NVl WYYOYEWY N W8 WWaqYaedlWiRqéRe aW 36¢ 0T Als Rq 6 WHIJI ¢ & F

SSAYADI gt Alls WL ZM=ZO0dAWs 20! W=ZPbOW ROUGWE:z! YGRWGE RIDAID NI K DOMO R HRE (Itln Y g
6aqaqGt aoossstOnct qbc|paif 310 Y6 iR o Rl iRt I i @l 50 Al o

BP QUG c UAW~IOWu=M=NAW eNet qWTsOW7¢qaqll ! W WH! ARIRUNWRUREY LWACHWAY BGR WK 0!
Eel YdIB@UWI6 Yn 13l Wf Ut qRae qlWn VYl WE &3 GR 1126130 T LN NFOMWCRIOZgMREYPULILIMA 1V Gl | # 6 W Ef 1O

6 qaqGt aoos s s ORE RIONI ¢ 2 U6 Y np GIOE i &) 1078 R G dRap o 0GR G IR oFf o) B Roi & 13 GE6pAE M K06 q O O

A9 AAEE ZHOWLZMZObOWx Raé6RaGalll ¢Hat 6 J0qlle GT ¢ qJIOWEz2| YGI¢ UWOURY UKkt We VI R/
MTIOMOIO=ZMZPWN | YO WépF Gl daqbeCINEUI0OdZMEGo NZ o0 EQABIEEq IZWGIEHqt 6 I aqt x xf Ncf O-
BAHRG O RT q AW~ IOWb = M= Ob a Ll R 6 5 @EGAORN ARVt 6 ArjdYsolR UdneYO e o R 1Y dp 1R ILEP I01Ta WM TN HDIEE GO EUN TP L TR
6qaqGt aoossEk OB bE®ONIUgal Ol Jo?2Eo0] WAGWRUL ¢Gt oAl YT et qlo?VYs UdVYedP mw? EA  x A

NGYACTOWEé W W2Yide qRY UL~ HNROHOKE IMEmICY taGhcols! skaLidilio | RO 2111 Tl RARWINo Y@ Il RIJE o O
RUt RNG qit R O BFOREEI VT 2o t) RS O Yot Y iRdp 6000 Yo g 002 Y dlgRY Umo

3 Y U211 qRUNWNY!I GedcalWlilql RAWgY Ut WY nALDRYE bRe @is oY o0t acl P JeqGcUSP! KOO =YCeUl | HITH 1 a1 R
555t ¢2¢U0U0c¢61 13t Yel At AYGIOC Az Ipd3 WHAIRIGIO OUUqo G Raq6RaGoldRgq6R2

0]


https://www.fastmarkets.com/insights/will-europe-have-enough-lithium-to-meet-demand/
https://www.isi.fraunhofer.de/en/blog/themen/batterie-update/lithium-ionen-batterie-recycling-europa-kapazitaeten-update-2024.html
https://www.mckinsey.com/industries/metals-and-mining/our-insights/lithium-mining-how-new-production-technologies-could-fuel-the-global-ev-revolution#/
https://www.mckinsey.com/industries/metals-and-mining/our-insights/lithium-mining-how-new-production-technologies-could-fuel-the-global-ev-revolution#/
https://savannahresources-wwwsavannahresourcescom.azurewebsites.net/lithium/lithium-overview/
https://savannahresources-wwwsavannahresourcescom.azurewebsites.net/lithium/lithium-overview/

D —

IDEALIST

DeHGAWRY! | 13t GYUT RUNDWqY W6 WG Ys Il Wneael IJWGERHAIG RE G WI
cUYq6 Ul WIfFcaGuaNAW~AHuRUL U! WAL YAaGe U! Wt qRG¢ qlIt WHAHCE q
T 3G eBow

i RO6RUWqS6 WA qa 3l ! W INGUUqAWRUIW=ZMOMALWEEét W+ GUHAqlq
SNIOPEAWNYGaYs T WA! WU N Wt g | EEYVGUoH 4 HLoePHa=0fasdAdiFaNGE
9VYUt 20l WEGWUHq!I YURHIOME GGUMRHG& GRWBHILE QF L Wb

E+GYIl quWwl Ut ql REqRY Ut W
faqWt 6Yedl WAWNWOYqUT Waqéécaqll WNedcecqRYU wWel 3wl U¢d RELWCE

~¢TY!I WGI YT eHRUDBEAYzBqRYWE E+GY! qlIl Ut aREGRRY WY IR U

61T 1 Y+#RT UWe UT Wi Re 6”8 LW
I DWUqRUE¢ E+GYIl qlgc * W

SUAHGS G RT q LW~ OWL = MZ Ob a Ll R 6 5 @EEGAORN ARVt 6¥ FojJYsolR UoneYO il o R1Y dp113 R I0LEP [D17a LLN TN HDINE GO ELN EIP 1 1R
6qaqGt aoossEk OB bE®ONIUgal Ol Jo?Eo0] WAGWRUt ¢Gt oAl YT et qlo?VYs UdVYedP mw? EA  x A
32]) A 132 K IOREHA | ¢ teshgcLi Goauds BB mME = A Ws BWRAB G@ISNEe & WG RURUNalWe Ys WOWs WGl YT em#qRYU
NaGYACGWEEWI I2YdaqRYUOW-~ EHNFOMOWDE iEmIGY (eGéol! staldili | RR1I 211 T RAR@No Y g1l R1Jt o 0
RUt RN qiil R OB HERECI Y1 2 RS O Yot Y spiRdit 6000 Y9 g aJ2 Yie qRYUmo

ARG G RT q AW~ OWLIZ MZ Ob a Ll R 6 6 H@EEGAORN ARV 6V FijJYsolR UoneYO il R I1Y &I IILEP I0Ta LM TN HDIE GO ELN TP LR
6qaGt aoossk OB NaiibEONUqal Ol Jo?2Eo] WAGWRUL ¢t oAl YT et qo?Ys UdYePmw? EA x A
SMYEQ? WeIZM=ZNb AWSE9?2 WFf U20U0qVY 1 ! WYNWE+GY! qWAUY ql REqRY Ut WY U W WF eRIqWI R¢ O WA
Gc¢l t Uqwe UT WGYTRA! WUt RYUt AWSEY9? WAz AT RI EHRGGD ADRGNEE A llid ¢ f Tilla o oT YRIOY | No
60qaqGt aoos s s OYIWHET IOV IID ol @oimREERE ¢ @36 RIC G+ 106 q G O

N M


https://www.mckinsey.com/industries/metals-and-mining/our-insights/lithium-mining-how-new-production-technologies-could-fuel-the-global-ev-revolution#/
https://www.mckinsey.com/industries/metals-and-mining/our-insights/lithium-mining-how-new-production-technologies-could-fuel-the-global-ev-revolution#/
https://www.oecd.org/en/topics/export-restrictions-on-critical-raw-materials.html

D —

IDEALIST

~ ¢ N U 1310 Rayie i
ECRt Ut WRUWq6 IDWEOWL Y dRAGcqRYUWGET WDWRUW=M=ZZ b

B Transportation (automotive)
m Packaging

m Desulfurisation agent

m Construction

® Transportation (air, marin, etc.)
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B Magnesium (die) casting alloys
® Aluminium alloys

m Desulpherisation of metals

m Cast iron industry

® Thermal reduction of metals

m Cathodic corrosion protection

m Other (medicine, pharmacy, etc.)
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https://scrreen.eu/wp-content/uploads/2024/02/SCRREEN2_factsheets_MAGNESIUM_update.pdf
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-38.pdf
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-38.pdf
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Automotive, communication, sports &
equipment, rail & aviation, tools &
accessories

. Magnesium (die)
casting (alloy)

Seawater &
magnesium-rich
brines

Thermal reduction of metals (e.g., production
of titanium), desulphurisation of metals, cast
iron industry, cathodic corrosion protection

Magnesium Magnesium
ingots metal

Dolomite mineral
deposits

Packaging, rail, air & maritime, mechanical
engineering & accessories, automotive,
construction

— Aluminium alloys
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https://www.rawmaterialoutlook.org/data/sites/default/files/2023-05/DS_Magnesium_VC_2022_final.pdf
https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-magnesium-metal.pdf
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https://pubs.usgs.gov/myb/vol1/2020/myb1-2020-magnesium-metal.pdf
https://www.ft.com/content/f77bf51f-0cae-42bf-8d9c-c11d24dac906
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https://www.fastmarkets.com/insights/europe-magnesium-supply-uncertain-despite-inclusion-in-ambitious-but-doable-crma-sources/
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https://projectblue.com/blue/videos/850
https://www.oecd.org/en/topics/export-restrictions-on-critical-raw-materials.html
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m Building and construction (Mn used primarily fc
steel production)

m Transportation (motor vehicles)

W Transportation (other equipment)

m Engineering (industrial)

m Engineering (machinery, equipment, etc.)

B Metalware

m Domestic appliances

m Miscellaneous

m Batteries (portable batteries, mobility batteries,
e-bikes, industry/other batteries)
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https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_MANGANESE.pdf
https://pubs.usgs.gov/myb/vol1/2020/myb1-2020-manganese.pdf
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. As sulphur fixing agent, de-oxidant & alloying

y SRS element (limited extent)

Ferrous:
Manganese ore LTI Manganese ——
concentrates ferraalloys
- Used to give steel increased strength and
+ Silicomanganese
function
Improve corrosion resistance in non-ferrous
Non-ferrous QRS saetaURscolvECsnean e » alloys production (Al-based & Cu-based alloys,
metal =
electrolytic zinc & zinc smelting)
— Electrolytic manganese dioxide,
. LT Dry cell, glass industry, ferrites
metallurgical I b

g F dsin ical industry
+ (oxidants, colourants, fertiliser, animal feed
& welding rods)
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(lowest quality) nozzles, troughs)

Powder metallurgy, fuel cell bi-polar plates, thermal materials,
Natural graphite Crystalline flake friction moderators, refractories, coatings, pencils, gaskets,

occurs in 3 forms (medium quality) lubricant applications, electrically conductive materials, rubber
compounds & other polymer systems

\ Vein/lump N High quality electrical motor brushes, battery anodes,
(highest quality) refractories, lubricants, advanced brake & clutch applications
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