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Commentary
Should we be worried? No!

LiQa RAFTFAOdA G G2
currently without seeing someegative
broker report or other. The bulk of bul
bracket investment banks are negativt
on the sector and are forecasting a
substantial fall in prices next year and
into 2024.

Of course, people with long memories
will point out that itwas exactly the
same this time last year when the bulk
of bulge bracket banks were negative
lithium andforecasting prices to fall
substantially the following year.
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Turns Bearish:

Are we worried about lithium in the
nearterm?N& ¢S NXI f f &
moment.

We can point to a number of reasons
such as low inventory levels, seasona
in Chinese lithium output
environmental closures of Chinese
lepidolite capacity and the fact that the
supply chain is normally-52 months
long, and not as short as most
investrrent banks suggesRead on for
Y2NB AYF2N¥IFGA2Y X
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Sure, the lithium deficit could very well must fall weltbelow US$11/kg for the
be smaller in 2023 than in 2022, but we bulk of the period.
still see a deficit, and prices are unlikely
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Bulge brackets
on lithium

negative

There are so many negatilithium
reports coming out of the bgk
0N} O1SG oFyqla
to understand why anyone was ever
positive on lithium.

Of coursethose of us who were
positive on lithium were positive (and
YIRS Y2ySeo
to what the bulge brackanvestment
banks were sayingAnd we suggest
that that will be a good idea again
going into next year.

It's not like the bulge brackets have
such a geatrecord anyway. Who can
forget Goldman Sachdowngrading the
US lithium producers with huge fanfare
on 14December last yeari®s thinking
was that its autos teardowngradel its
expectations for EV sales on supply
chainconstraints and potential for
higher production.

Hmmm, where have we heard that
before? Oh yesthe litany for the bulge
bracket seems to be that EV sales
g2y Qi 3INRG
that supply is catching uffhe problem
is, of course, that they were wrong last
yeark YR 6S 0SSt AS@S
wrong this year.
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to correct until we see a surplus.

NS 0 8PN OBRRIN oprprpsiens oh

of materials marketsver the past
@8SIENBRX Lyegl e

YR 2F O2dzNESEX
last tilt at the sector.There was the

end of May. Of course, normally a
downgrade indicates that you were
positive on somethingout GS had
basically been negative on the sector
all the way up

D{Qa LRAY(l Ay
Chinese supplgprimarily from
lepidolite)would overwhelm demand
But China only added 67Kt of LCE in
10M/22 and, ofthat, only 40Kt was
battery grade. And, coupled with
delays to norRChina projects that
aAYLX e
sector into oversupply

Which led GS to a rather embarrassing
recantation of their calin November(9

& 2and dzO KNOYG@EU whersthey gnded up raising

their 2023lithium carbonate price
forecast by a measly 226% (to

GU@&FS&.B/@)R%th& fillfhav% @rice

forecast of US$11/kg for 2024
implying that prices during that year

That seems quite unlikely, given that

Q 240y NE&SIF NOK &
M&i#alkost of production for
Chinese lejolite producers is US$13
17/kg, and these are likely to be the

(0 KYKiNJ6$ By (Y IDNH Ry fy

LVBth Gplﬂ@aq,Sachﬁ P§:\ve been by no

means the only offender when it
comes to getting the call on the
industry wrong. Indeed most of the
bulge bracket banks persiist treating
lithium as a commodity rather than a
specialty and most of them are

0 K I {forgcasting prigek t collafsk ith coming

years.

Morgan Stanley has been one of the
permabears; it has been negative on
lithium since 2018.

In 2018 it was a great call, in Z2D&

% ghaoyp@sh theS ¥ 2 dzeasonable call, in 2020 a bad call, and

in 2021and 2022avery bad call.
Taking the period from 2020 to now,
AlQa 0SSy Jayevénod @
producers have ripped 40800% and
many development stocks have done
1000%+.

e a)

Morgan Stanley also capitukd on its

2023price forecasts (on 28 November),
raising its 2023 price forecast for LC to
US$57.5/kgbut still expecting prices to

Source: Westbeck Capital, BM Review
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fall to US$27.5/kg in 2024. Their leng
term price is now US$12/kg, up 72%

from their highly unkely previous
forecast of US$7/kg.

These two bears are joined by JP
Morgan and Credit SuissAnd indeed

analyst consensus on lithium carbonate are with the current dynamics of the

is now US$54/kg for 2023 and

US$35.6/kg for 2024, some way below importance to this industry y R

the level which wehink is realistic

D o n rwrrite off spot
pricing,; i t¥s i
The spot vs contract conundruis of

great importancen the market at the

moment. The bulge brackets cite the

spot prices received for Chinese lithi
carbonate and lithium hydroxide
YEGSNREFE FyR y2i
indicative of the market as a whole.

WeOl y Qi KSf LJ 0 dzi
iron ore market wherwe read
research like that. Sure, that market
started offall contract, but within the

space of 23 years it was quarterly and

spot. The bulge brackets were sayin
the same thing at that time as well.

In 2020, we would estimate that spot
tonnage in lithium carbonate was less
than 5% of the market. We believe it

could be as much @&5% now, and
guarterlypricingcontracts are
probably as much as 60%, with leng
term pricingless than 15% of the
market and falling.

So spot prices are becoming much
Y2NBE AYyRAOIFGA@GS
important guide for quarterly

contracts, many of which are based on

spot prices published by key price
providers like Fastmarkets and
Benchmarlwith a one quarter lag.

Spot tonnage has always been a little

ed

Chinese coverters) The spot
proportion is increasing here too, but
not as rapidly as in lithium carbonate.

worri about 1 ithiumdg

Higher, not lower prices

expected

One of the factors that we keep a close
eyeoni K4 GKS asSftfa,
to, is inventories.

But nevertheless, for investment banks
to write spot prices off as nen

indicative shows how out of touch they The collapse in inventories in 2020, anc

the point of inflection in
shipment/inventory ratios for the
Aﬂs%ﬁian hard rock producers, was
our canary in the coal mine moment in
2020, when we started tbe positive

on lithium.

industry.Spot prices are ajreat
0Kl
only increasing, not decreasing.

It's also been open season on BMX
m puetieng imseiside research recently.

BMX auctions of course are Pilbara

a A y S ay bf&ahing in on spot

demand by auctioning off smaltBKt
um parcels of 5.5% Li20 materiBMX

auctions generally lead the price by32
3 rRogtBs ar/\d Juﬁl%e ar)e/‘ 3 L{Feful

indicator of pricing directions.

Chinese lithim inventories have also
been falling in recent months. And,
givenseasonal issues with Chinese
carbonate production and
environmental inspections, that makes
us positive about the outlook for
Chinese lithium prices, not negative.

IBM X auction vs China SC6 price, 2020-present
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[ S Q dirstly thai Ghinese lithium
carbonate production is generally
depressed in the first two months of
thed S N 2KAES &a2YS$S
| KAySasS bSg , Sk N
because evaporation rates at Chinese
brine operations are low in the winter
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In 2022, depressed production in Jan
Feb tookl15Kt out of the market, and it
could take 2680Kt out of the market in
2023 in our view.

== SC6 CFR China US$/t ® BMX price

Source: Pilbara Minerals, BM Review

~

. dzi GKSBQNB | ¢
strength inBMX pricing tends to
indicate strong demand for lithium
units. And, coupled with thd5Kt DSO
package that Core Lithium sold in
November, that seems to suggest

t yc%ntiHuFéd%gsgze'r\éﬁon o Yource

lithium units, even low grade ones.

az
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demand remains strong so, for the

bulge bracket banks to dismiss the R 5 A
BMX auctions as unimportant is frankly ¢ KSy' 2 2F¥ O2dzNRSZX

— 2022 e—202] e—I3YMA

Source: SMM, BM Review, Westbeck Capital
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greaterin lithium hydroxide because of

the nature of the industry (mostly

batterymaterialsreview.com

daft.
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inspections at lepidolite production

assets. This has caused closure of som

capacity Over the past three months,
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o> 2F [/ KAylIQa OIFN
has come from lepidolite sources
although only ¢.40% of that material is
battery grade (the rest needs
upgrading)in November China
produced c.12Kt of carbonate from
lepidolite, so closuresould take
anywhere from 410Kt/month of
production out of the marketWhich,
coupled with thebrine issues, could be

extremelyimpactive.

Chinese lithium carbonate production by source

40000

Kt LCE

35000

30000

25000

20000

15000

10000

5000

0

lan-18
Jul-18
Jul-19
lan-20
Jul-20
lan-21

lan-18

W Spodumene M Lepidolite W Brine

Recycling/Other

ed i thiumdg

By R | {SH LIN2 RIdZ0% A 23/ ¢[SS{Q &l KE&ND SO DMK O (
since May 2019, when they weregoing 9 y 3f A 8K KSNB ® EVK S &
in the opposite direction salesto decrease, they foreca&V
salesgrowthi2 RSONEBI 4SS @

an important point.
y €2dzQNB f221Ay3

L R2y Qi GKAY{l lye
forecasting EV sales to fall. That would
be politically unacceptabl® most
governmentsand if that were to

happen in Eurgpe or China, one would

exp%&t(%%e@s muat%ﬁh th% Eey

industry.

Global EV sales forecast growth

120%

2020 2021 2022E 2023E 2024E 2025E

If you now take 280Kt of carbonate
outof KS YIFN}] Sz GKS
at a huge issue with inventory levels
our view.

And this highlights another area where
the sellside is getting it wrong; in a
rapidy3 NR g Ay 3 YI NJ SiGz
think about

things in days of
consumption

terms. Absolue
inventory levels
R2y Qi Odzi

100%
80%

So in your 60%
supply/demand
Y2RSf = AF
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100Kt market

surplus for a
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Source: SMM, BM Review, Westheck Capital
And finallyi K SNB Q a

Most Chingbattery materialwatchers
know that lithium hydroxide
AYy@SyGi2NRSa | NB RS
fallen fromnearly 30Kt of material in
May 2021 to 4.5Kt of material in
October.

But most battery material watchers

disregard tfe fall in lithium carbonate
AYOSYGi2NASas 06SOI d
from 102Kt in June 2021 to 56Kt in

AYOSyGi2NE _f 503 hatdooKt

Al
Chinese lithium carbonate inventories

coming year, Source: BM Review estimates
K &

qu,gé .{. N,SVQ |
e regs%. A\rlfd%eI ag‘reel.J egalre%o,y ¥

had a substantial decrease in the rate
of growth in our model for 2023.

YFN] S &adzNlJ dza R2 S
if demand is500Ktpa as it did when
demand was 100Ktpa hat still might
rephsBeat Zritidal thvehténblévausns
ReSayQl AT e2dz fAadidyi iR2 $K B0 @ SNz

Supply growth the issue

ReallyA 1 Qa & dzLJLJ @&

the sellside isnostunrealistic. We
2“2“ GS was unrealistic its
expectations of how fast Chinese
lepidolite production could ramp up,

300
Days of consumption

120

Kt 4 C
100 g K S

Ir:lvc()a:to’z;yo S N\E I y R ’ K I ’ Q ?]an-lS Jan-19 Jan-20 Jan-21 Jan-22 ’ and part_iCUIar in itS failure to
differentiate between battery grade
But is it? onnes RHS == Days LS and nonBG outputWe also regard
. A 5 Soug:e: SMM,“BM Review, XVestbeck Capital many of its expectations for e2hina
;:arsb(?nlatsza;riané hKas)\rigeln fgr)o?n Y 2¥htej E\f/ seale; é\rgwr?hf\ e supply as unrealistic.
23.5Kt in June 2021 to ¢.55Kt now conund rum A recurring theméor equity analysts

\

¢CKIFGQa ySIENIe |
O2yadzYLIiAz2y GSN¥xaxz
inventories are now at suB0 days
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sees EV sales declining next year.
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R 2 Tzé dthBraeadorethat theelldrite & a cearmntly is their blind acceptance of

nedafivé iy he€adse iCgudtoogel G SV F Y F 3SYSy i (St yYaQ
production. At the risk of upsetting the
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development and production
management teams reading this
article, we would say that we can count
on the fingers of one hanthe number
of mining projects in our career which
have come into production on time.
And the number of lithium projects
which have is precisely zerAnd, in
addition to that, projects always take
longer to ramp up talesigncapacity
after first productionthan
management teamforecast.

Thee are factors that generalist
sellside analysts looking into the
industry struggle withand one of
thoseis the sheer complexity dhe
LINE RdzOGa Ay (KAa
seen dithium project yetwhich has
ramped up to production in line with
pre-construction management
expectations, and we are not sanguine
that we will see one.

For instance, Australia on track to
manage less than 50% of the capgci
additions thatGS forecast for 2028

batterymaterialsreview.com

its May report and it is the second
most mature lithium prodution region
in the world and most of theforecast
expansions were brownfield on¥s

Consequentlywe believe that the
sellsideis substantially overstating

supply assumptions and simply pushing
delays from this year into next year is

shoddy analysis. Analysts should be
pushing oufprojectforecasts for 2023
FYR Wnwun | &
Q1 squeeze on the radar?

Last year we saw a big squeéze

lithium spot prices in the first quarter.
Out of all ofthe factorsabove,Chinese

robust demand

However inventories were at elevated

levels.

tKS2QNB y2i
now (in days of supply terms) and

Tuneinto

RECHARGE

The Podcadby Battery Materials Review
Available onTunesor at batterymaterialsreview.podbean.com
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squeeze in Q1/23
Chinese lithium carbonate spot prices, 2022
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Source: Westbeck Capital

With lithium stocks selling off on

likely strength in lithium prices in Q1.

If lithium prices runthen stocks are

FfyYy2ad OSNIFAYy (2

© 2020 BM Review 12 December2022 | 5

é
S

3 ! rsab € negative sellsidé LJdzo t A OA G & &
A produtiipiserBomeality \@srelvMar® &y Qalcellent buying opportunity ahead of
well as delays to overseas supply and



Raw & Intermediate Materi al sdqNews & Vi

nickel. It is reported thaGlencore
(LSE:GLEN) uses CME for its cobalt.
Open interest on the contract jumped
352% yly in October.

LME under attack as
nickel contract stumbles

LME Nickel was limit down (15%) in
mid-November after rising 40% in just
two weeks on volatile and illiquid
trading. The LME nickel market has
struggled for volume since the fiasco in
March and traders continue to bemoan
the lack ofliquidity.

Canada tells Chinese
firms to divest st
assets

The Canadian government has ordered
Chinese investors to divest their stakes
in three lithium developers. Shares of
Power Metals(TSXV:PWMYltra
Lithium (TSXV:ULT) ahdthium Chile
(TSXV:LITH) all took a tumble on the
call that would have sent the market  news The governmenthose to target
Ayid2 I aRSFGK &L N3l thige junidreeVvefitholigh onfy (
clearing membersventinto default. PWM and ULT actually have projects in
The deails are included in a document Canada.

that LME published as part of its
defence against law suits by a number
of traders and funds.

rategic

TheLME has defended its decision to
cancel billions of dollars of nickel
trades in March, saying it was
necessary to avoid @Sh20bn margin

The move is not eajorsurprise, given
the fact that Western powers are
becoming increasingly concerned
The news comes as CME is looking to about Chinese dominance in the

e WS

when lithium prices spiked. DSO was
predominantly from the Wodgina and
Pilgamgoora mines which, between
March 2017 and October 2018 shipped
over 5Mt of material grading c.1.5%
Li20, and also from African projects
which shipped smaller amounts of
lepidolite and spodumenséich ore.

Then lithium prices passed over their
peak and DSOgssed out of use.

Now, with lithium prices at atime
highs and demand for lithium units
going through the roof, DSO is back.
And this time it looks like the DSO

2 %rg%}will be bigger.

Core Lithium(ASX:CXO) was the first
major DSO tonnage in this cycléiwits
15Kt tender for 1.4% Li20 material,
which is due to ship by the end of this
year. Core reported a US$951/t price
on a CIF China basis. Anecdotal report:

OFLakK Ay 2y GKS [ a9ifdastry Bubihais & surprisdiis thaf NPRIpegtghat material is already being

doing well on its caskettled cobalt
contract and ow there are sustained  Lithium AmericagTSX:LAC) in which
market rumours that it intends to Ganfeng Lithium(HKG:1772) has20%
launch a nickel contract. Volumes have stake and a 50% stake at the project
alsoincreased substantially on the level in its brine project in Argentina. In
Shanghai Metal Exchange nickel addition the acquisition of NeoLithium
contract since the LME debacle. by Zijin Mining (HKG:2899) was

no action has been taken against

Sources suggest that CME has at’[racteda pproved in February.
major market plagrs to its cobalt If Western powers are going to make

contract and that could only be GKSaS az2Nll 2F Y208
positive if it chooses to head into aNB O2yaraiaSyids

LME nickel traded volumes, 2022 YTD that at tAhe P
140,000 Y2YSYyUX

120,000

DSO all the
rage for
SpodCon
developers
Spodumene DSO
(Direct Shipping
Ore) first made an
appearance in the
201718 cycle,
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Source: Westbeck Capital, BM Review

6 | Battery Materials Review | 12 December 2022 | © BM Review Ltd

byl

shipped from small mines in Africa and
Shengxin Lithium{SHE:002240) in
China recently announced a plan to
purchase 2Mt of DSO at a rate of
500Ktpa.

Port Hedland DSO vs SpodCon shipments
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Source: Pilbara Port Authority

At various conferences over the past
g2 6SS1az ¢6SQ@S
number of lithium hard rock
developers, most of whom flagged the
potential to mine DS®or early cash
flow. Given that Core is set to receive
€.US$13.5m for its DSO shipment, one

g
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can understand the attraction for early
stage developers looking to generate
cash flow. And not all DSO has to go to
China.

In Canada, developers were flagging
the potential to deliver DSO into
SpodCon developers such@ayona
Mining (ASX:SYA) which were not
expected to fullyutilise their plants in
the early stage, and, of course, that
potential also &ists in Australia.
Traders are reportedly also active in
the DSO market, raising the potential
for more developers to access early
cashflow.

| 26 SPHSNE IAGBSY GKI
difficult for concentrators to hitdesign
capacity already in this cycle, wle
wonder whether it is viable for such
operations to buy large amounts of
DSO material which could change the
properties of thecore material? There
has to be a question as to whether
putting DSO material from multiple
sources througltoncentrators

desigred for a certain orebody is going
to be viable for the operators?

Could DSO be an issue for

adzLJLX @k RSYFYR ol f I
think so. Even 2Mtpa of DSO would

| KAyl az2feéQa ¢Syq1S

SourceReuters

batterymaterialsreview.com
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represent only theequivalent of a 300
nnnyYddLl
nowhere near enough to fill the
supply/demand gap just yet.

DRC to unwind Chinese

mining deals?

There are reports that the DRC
government wants to rework the deal

it signed with China in 2008 that
allowed Chinese companies access to
copper and cobalt projects in exchange
for infrastructure investment.

China has reportedly spent only
US$900m on infrastructure so far,
materially short of what yas requjred

02 LILISNE

& Vi ewsd

and African banks closed a syndicated

{ L2 R/ 2y LINBES36S@IdevelgbRentifikahcing &

facility with Chemaf Resources for a
DRC Cu/Co project.

Some commentators suggest that the
recent focus on Chinese deals has
come about because of diplomatic
pressure on the DRC from thSs.

Raw materials round -up:
Saudi Arabids reportedly seeking to
attract Australian miners to invest in a
US$170bn plan to tap into an
estimated US$1.3tn worth of mineral
deposits in the country, including

TAYO IFyR L

iH the?‘aﬂré)eﬁen{b‘mgpgrétigns @S NJB\/ision 203(project is planned to

including theSimminesCu/Co JV have
provided a lot of metal.

Under the deal China was supposed to
invest US$3.2bn in mining and US$3bn

reduce its dependence on fossil fuels.

USRepublicans are reportedly keen to
use their majority in the House of
Representatives to streamline planning

AY AYTNI &G NHzOG dzNB sLINRAS HiX$ & K2 Ny Ay A

happened. This flare up in the
DCR/China relationship comes as DRC
and China are embroiled in anothe
disagreement over the Tenke
Fungurume mine, which is operated by
China Molybdenum(HKG:3993).

GhibaSlac Khasic@np&itoy for iDRC
developments. This monthrafigura
Cdzy 3dzNHzYS YA YS

© 2020 BM Review 12 December 2022

K2LS (GKS8QNB adzO0¢
BHP(ASX:BHP) has @mast that nickel
demand is likely to rise four times by

2050, driven by the EV sector.

Mexicois looking to encourage US and
Canadian companies to invest in its
lithium industry. Its move would

probably be more successful if it

K I R pfeRiduslynationalsed the

Ay Rdza G NB X

Francehas called for an international
ban on deep sea mining, making it
only the mostrecent country to be
negative. Deep sea mining
proponents cite the huge resources of
manganese nodules on the sea floor
as a reason to develop undersea
projects.

| 7



Raw & Intermediate Materials: Exploration Roundup

Murchison the new play

on the nickel block oL
Graphite

MurchisonMineralshad the stanéout 5722

drill hole in November 2022ts QPM ﬁ;\NOV-ZZ

project in Quebec, Canada was initially o1-nov-22

explored by Falconbridge, before being &,

fully brought inside Murchison in 2019. ggzg;gz
10-Nov-22

The results are from the Barre de Fer  11-nov-22
16-Nov-22

prospect, just one of three high priority 5, \ov.o

targets on the licence are®rilling is i
ongoingand the company is currently — 24-Nov-22
. . 24-Nov-22
working on a maiden resource for the  sgnov-22
H 30-Nov-22
pl’OjeCt. Nickel
. . 02-Nov-22
While Lunnon Metalscontinues to 03-Nov-22

. . 03-Nov-22
record very high grade intercepts from  os-nov-22

H H H 14-Nov-22
its Kambalda project in Western 14 Now.29

Australia, we do have questions about iggovzi
Nov-

the size of the depositvhich so far 21-Nov-22
have not been answered. While N
geologically interesting and certainly = 2>tov22
mineable with current infrastructure in  23-Nov-22
LX I OS5 68 R2y Qi Odanes
H 28-Nov-22
deposit as a companmaker. oo
28-Nov-22
In lithium most of the high quality 29-Nov-22
. . 29-Nov-22
intercepts this month were on known  gee
deposits with only Lithium lonic Pt
standing ouffor its Galvani results. We Lrov22

November 2022 drilling news

Operator Project

& &
GreenRoc Mining (AIM:GROC) Amitsoq
Gratomic (TSXV:GRAT) Aukam
Lomiko Metals (TSXV:LMR) La Loutre

é é
Lithium Energy (ASX:LEL) Solaroz
Leo Lithium (ASX:LLL) Goulamina

Green Technology Metals (ASX:GSdymour

FE Battery Metals (CSE:FE) Augustus
Arena Minerals (TSXV:AN) Sal de la Puna
Lithium lonic (TSXV:LTH) Galvani
Jindalee Resources (ASX:JRL) McDermitt
Frontier Lithium (TSXV:FL) PAK

Green Technology Metals (ASX:GRapt

FE Battery Metals (CSE:FE) Augustus
Pan Asia Metals (ASX:PAN) Reung Kiet
Jindalee Resources (ASX:JRL) McDermitt
Auroch Minerals (ASX:AOU) Nepean
Atlantic Lithium (AIM:ALL) Ewoyaa

Power Metals Corp (TSXV:PWM) Case Lake

€] €]

Azure Minerals (ASX:AZS) Ridgeline
Lunnon Metals (ASX:LM8) Kambalda
Galileo Mining (ASX:GAL) Callisto
NIiCAN (TSXV:NICN) Wine
Lunnon Metals (ASX:LM8) Kambalda

Murchison Minerals (TSXV:MUR)HPM
Flying Nickel Mining (TSXV:FLYNMinago

Galileo Mining (ASX:GAL) Callisto
Blackstone Minerals (ASX:BSX) Ta Khoa
Palladium One (TSXV:POM) Tyko

Aston Minerals (ASX:ASO) Edleston
Azure Minerals (ASX:AZS) Ridgeline
Galileo Mining (ASX:GAL) Callisto
Chalice Mining (ASX:CHN) Julimar
Lunnon Metals (ASX:LM8) Kambalda
Power Nickel (TSXV:PNPN) Nisk
Transition Metals Corp (TSXV:XTMude Lake
EV Nickel (TSXV:EVNI) Shaw Dome
Metal Energy (TSXV:MERG) Manibridge
Palladium One (TSXV:POM) Tyko

Murchison Minerals (TSXV:MUR)HPM
é é

E-Tech Resources (TSXV:REE) Eureka
Defense Metals (TSXV:DEFN)  Wicheeda
Imperial Mining Group (TSXV:IPGErater Lake

RareX (ASX:REE) Cummins Range

Location

&

Greenland
Namibia

QC, Canada
é

Argentina
Mali

ON, Canada
QC, Canada
Argentina
Brazil
Oregon, USA
ON, Canada
ON, Canada
QC, Canada
Thailand
Oregon, USA
W. Australia
Ghana, Africa
ON, Canada
é

W. Australia
W. Australia
W. Australia
Man, Canada
W. Australia
QC, Canada
Man, Canada
W. Australia
Vietham

ON, Canada
ON, Canada
W. Australia
W. Australia
W. Australia
W. Australia
ON, Canada
ON, Canada
ON, Canada
MN, Canada
ON, Canada
QC, Canada
é

Namibia

BC, Canada
QC, Canada
W. Australia

Status Depth

&
PR
PR
Inf
é
PR
R
Inf
PR
PR
PR
Inf
R
R
PR
Ext
Inf
PR
Inf
PR

R

Ext
PR
PR
Ext
PR
Ext
PR

PR
R
R
PR
Ext
Ext
PR
PR
R
Ext
PR
PR
é

R
Inf
R
R

Hot o

Key intercept not?|

6] &

139m 15.5m @ 23.5% TGC
81m 1m @ 50% TGC
46.7m 144.3m @ 4.5% TGC
é é

129.6m 3.5m @ 416mg/I Li
48m 118m @ 1.5% Li20 <
13.8m 13.9m @ 1.5% Li20

188.7m 7.3m @ 1.5% Li20

365m 255m @ 641mg/l Li

Surface 25.6m @ 2% Li20 «
Surface 68.6m @ 1669ppm Li

100m 338m @ 1.6% Li20 «
64.6m 2m @ 4.1% Li20

189.6m 5m @ 1.5% Li20

169.6m 4.5m @ 1.2% Li20

83.4m 51.8m @ 1787ppm Li

198m 2m @ 3.3% Li20

14.3m 63.6m @ 1.9% Li20 <
25m 2m @ 3.1% Li20, 841ppm Ta

é £ el
434.1m 31.8m @ 1.4% Ni, 0.06% Co, 0.9% €u
137.1m 9.5m @ 6.9% Ni, 0.2% Co, 0.7% Cu%
95m  50m @ 0.3% Ni

66.6m 8.6m @ 1.9% Ni, 0.1% Co, 1% Cu %
347m 1.7m @ 4.1% Ni, 0.1% Co, 0.3% Cu
105.9m 8.1m @ 2.7% Ni, 0.2% Co, 0.7% Cu
149.7m 30.8m @ 0.8% Ni, 0.01% Co, 0.04% C
289m 7m @ 0.4% Ni

73m 2m @ 4% Ni, 0.2% Co, 1.2% Cu
186.6m 2.4m @ 3.2% Ni, 0.06% Co, 1% Cu
26.5m 725.2m @ 0.2% Ni, 0.01% Co

508.2m 18.2m @ 1.9% Ni, 0.08% Co, 0.7% €u
149m 30m @ 0.3% Ni, 0.4% Cu

328m 157m @ 0.2% Ni, 0.02% Co, 0.1% Cu
415m 4.5m @ 5.7% Ni, 0.1% Co, 0.3% Cuw
337.7m 25.9m @ 1.2% Ni, 0.08% Co, 0.8% €u
100m 20m @ 0.3% Ni, 0.01% Co, 0.3% Cu
10.3m 223.9m @ 0.3% Ni

268.5m 20m @ 0.8% Ni, 0.02% Co, 0.04% Cu
165.4m 2.3m @ 10.4% Ni, 0.1% Co, 3.4% Cu
123.8m 121.2m @ 1% Ni, 0.07% Co, 0.6% *®u

[

™

é é é

83m 3.7m @ 4.7% TREO

93m 111m @ 3.5% TREO L
85.8m 115.5m @ 0.3% TREO

14m__ 373m @ 0.3% TREO, 4% P205

had the opportunity to catch up with
management at a conference recently
and Galvaniooks like an interesting
project, located as it is in a b with

alreadyproducing hard rock mine¥Ve o

are notsowild abouti KS 02 Y LJ ?Oé Stpg ) _
esults due for Canadian nickel and

lithium projects which are delayed
because of congestion at assay labs.

Bandeira project which seems to be
producing much thinner intercepts;
thin pegmatites raise the potential for

Last month resource roundup

dilution and substantially lower
recoveries

t there are a number of drill

Source: Company data, BM Review. Status: PR: pre-resource; R: resource evaluation; Ext: extensional; Inf: infill

Hopefully these magtart to trickle
through over the next few months.

Centaurus increases
resource at Jaguar

The standout resource release for the

month came from Centaurus S G I f 3

MIl Resourc
Location Status Mt Grade% B

02-Nov-22 Anson Resources ASX:ASN  Lithium Paradox Utah USA Upgrade IMtLCE 124ppm Li Bi
07-Nov-22 Technology Metals Austa8X:TMT  Vanadium MTMP W. Australia  Australia  Upgrade 153.7Mt 0.8% V205 TiO:
10-Nov-22 Centaurus Metals ASX:CTM  Nickel Jaguar W. Australia  Australia  Upgrade 108Mt 0.87% Ni

14-Nov-22 FPX Nickel TSXV:FPX Nickel Baptiste Briish ColumbiaCanada  Upgrade 2.2Mt 0.1% Ni

17-Nov-22 Rock Tech Lithium TSXV:RCK Lithium Georgia Lake  Ontario Canada Update 14.8Mt 0.9% Li20

21-Nov-22 Krakatoa Resources ASX:KTA REE Tower W. Australia  Australia  Maiden 101Mt  840ppm TREO

21-Nov-22 Widgie Nickel ASX:WIN Nickel Armstrong W. Australia  Australia  Update 0.6Mt 1.9% NiAu, Co, Cu, P
23-Nov-22 Abx Group ASX:ABX REE Deep Leads W. Australia_ Australia Maiden 3.9Mt _ 918ppm TREO CeO:

Source: Company data, BM Review
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Raw & Intermediate Materials: Resources Roundup / Development News

is estimated at US$658/t of
concentrate FOB Toliara.

Jaguar project in Brazil where the
resource was upgraded to 108Mt at

0.87% Ni.
° GreenRoc MiningAIM:GROGEported

This truly is an exciting project with that advanced spheronisation tesgon
resources extending from surface and material from its Amitsoq project in
over 500Kt of contained nickenetal South Greenland confirmed the

within 200m of the surface. suitability of Amitsoq graphite
concentrate for micronisatin and
spheronisation, having achieved a
primary concentrate product of at least
95.5% graphite.

The_ project _|s located Wlthln an existing Renascor ResourcéaSX:RNU)
mining provinceand benefits from

strgng infrastreture. A DFS is Program for Environment Protection
uncderway. and Rehabilitation for its Siviour

Development News graphite project, part of it8AM

Cobalt project in South Australia. The approval

_ represents the final step in the
Jervois GlobafASX:JRV) announced a
FID on the restart of its Sao Miguel
Paulistarefinery in Sao Paulo, Brazil. It
will now cost US$65m to restart the
plant to produce 10Ktpa nickel and Lithium

2Ktpa cobalt from 2024. The company  ajikem (ASX:AKE) announced first
also initiated a A$231m capital raise. production of lithium hydroxide

Jubilee MetalAIM:JLP) reported that  Utilising Olaroz feedstock at its Naraha
it successfully commissioned its etit ‘ _
leaching and refining circyimaking it~ With Toyota Tsusho Corporation

one of only a few refineries in Zambia (TYO:8015) and is expected to reach a

which can commercially produce cobalt 10Ktpa capacity by 2024.
materials. Jubilee hopes to produce Up acadia MineralASX:AM?7)

to 1.2Ktpa of contained cobalt. announced that it signed a LOI with
HeBei Xinjian Corgiction to

Drilling continues and step out drilling
at Jaguar South has encountered
further high grade mineralisation.

announced the approval of the

commence the development of the
upstream portion of the project.

Graphite

Evion(ASX:EVG; formerly BlackEarth)
published a positive DFS over its
Maniry project in Madagascar which
supports a 21 year project producing
39Ktpa of concentrate in Stage 1
followed by a Stage 2 expansion to
56.4Ktpa from year 4. Capex for Stage
1 devebpment is US$79.2m, nearly
double that of the estimate in the 2021
scoping study, while development of
Stage 2 will require a further US$24.6
investment. It attributed the Stage 1
capex increase to the incorporation of

tt185

!
e

Y QEHMiplanNd K |

negotiate offtake for tantalum and
lithium products from its Swanson
project in Namibiaas well as funding
for the construction of associated
concentrator plants.

Critical Element§TSXV:CRE)
announced that it received
environmental approval for its Rose
project in Quebec, Canada, with the
issuance of a certificate of
authorization by the Quebec Minister
of the Environment.

After announcing plans to develop a
lithium project from a kaolin mine in
France)merys(EPA:NKis now looking
to develop a similar operation at its
kaolin mine in Cornwall, UK. It has
invested in exploration to try to

assessment process and allows RNU todelineate a resource.

Lake ResourceASX:LKE) resolved its
dispute withLilac Solution®ver the
construction of its pilot plant fothe
Kachi project in Argentina.

Lepidico(ASX:LPD) provided updated
and improved economics for its Phase

plant in Japan. The facility is a 75/25 JV 1 Karibib concentrator which included

revised operating costs comprised of
site costs of US$376/t of concentrate
(2.53.9% Li20). The Abu Dhabi
chemial plant which will produce
4.35Ktpa of LHM will have C1 costs of
US$10.3/kg on capex of US$203m for

larger process plant equipment. Opex SourceAllkem

batterymaterialsreview.com
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Raw & Intermediate Materials: Development News (Lithium/Nickel)

the chemical plant and US$63m for the
concentrator.

Lithium Power InternationalASX:LPI)
reported that lithium carbonate with a
99.92% purity was producdom the
test evaporation ponds at its
Maricunga project in Argentina.

Pilbara Mineralf ASX:PD)%nnounced
that it entered into a JV agreement

with Calix(ASX:CXL) for the
development of a demonstration plant
at its Pilgangooraninein Western
Australia. The JV agreement, which
follows on from an earlier MOU, aims
G2 RStAOGSNI tAGKAddzY

patented technology in a value added
refining process, as well as to
commercialise the process.

t At 3Fy LX I Rigangb

ota mine

.

SourcePilbara Minerals
Rock Tech LithiuniTSXV:RCK) released
a PFS for its Georgia Lake project in
northern Ontario, Canada, which
supports 100Ktpa of SC production for
US$192m of cagx and US$98.5m of

Vallee project in Quebec, Canada.
{.,!Qa &ddzoaARAI NEX
claims outright with the right to earn

up to a 51% stke in the remaining 28
claims based on funding milestones.
NAL will also acquire 10% of JOR for
C%$1.5m, with Vallee ore to be fast
0N} O1 SR GKNRdJZAK b!

Sayonaalso expanded its northern
lithium hub in Quebec following an
agreement withTroilus Gdd (TSX:TLG)
to acquire an exploration package
located near its Moblan project. It will
acquire a 100% interest in 1,824 claims
covering 985sqkm for C$40m jn SYA
shires gn%h%$4. rf{nz[ish i?njéc(lor%ra]lto
Troilus

Sibanye Stillwate(NYSE:SBSW)
f6F NF O announced that
— it will proceed
with the
construction of
the Kokkola
refinery at the
Keliber project in
Finland. SBSW
recently
increased its
interest in the
project to 85%
and approved the

epyyyY Ol LJ&

Sigma Lithium(TSXV:SGML) hopes to
complete construction of the first
phase of the Grota do Cirilo project in
Brazil by the end of the year and is

sustaining capex over LoM at a cost of targeting commercial production in
US$719/t. RCK is exploring refining the April 2023.

output at its proposed converter in
Guben, Germany or at a North
American converter. Alternatively, it
will sell the output to third party
refiners. It will mw proceed to a FS.

St George MiningASX:SGQ) executed
an MOU withShanghai Jayson New
Energy Materialgo pursue lithium
business opportunities in Végern

PdzZaGNF E AL LG gAff

Sayona Mining ASX:SYA) entered into Alexander project as well as funding to

an earnin agreement withJourdan

support the acquisition and

Resource§TSXV:JOR) for a JV over the development of new lithium

10 | Battery Materials Review |

12 December 2022

| © BM Review Ltd

exploration projects and downstream
lithluh &ssetsA £ £ | Olj dzA NB

Tempest Mineral{ASX:TEM)
announced that it plans to demerge its
Western Australian lithium assets into
a new entity to be named Electra
NSRS | 3¢ + v 6 o

Zimbabwe has announced that
Tsingshanis to set up lithium mining
and processing operations in country.
No details were given about the size of
the investment, but other Chinese
companies includinghejiang Huayou
Cobalt(SHA:603799%inomine
Resource and Chengxin Lithiumhave
made recentmvestments in the
country.

Nickel

CNGRSHE:300919) and Indonesian
state minerAneka Tambang
(IDX:ANTM) signed a framework
agreement to build a nickel plant in
Indonesia to produce 80Ktpa of nickel
sulphate. The facility is expected to
begin operations ir2025.

Estrella ResourceASX:ESR)
announced that it entered into an ore
processing and offtake agreement with
Glencor@@a o6[ {9YD[ 9b0
ine, for between 24Kt of high grade
nlcEe ore from the 5A nickel mine in
Western Australia.

Korea ZindKRX:010130) antrafigura
are reportedly in talks to build a nickel
smelter as part of a swap deal that will
see TrafiguraMorgan Stanleyand
Korealnvestmenttake a US$280m
stake in Korea Zinc. The JV would also
include a nickel sulphate project.

OZ MineraldASX:0ZL) published

result tudy.into productign of
nic&e?!\/%g % & g

ati s%Nes{t I\Ru\égrave C%/Hli
project using Pressure Oxidation (POX)

and predpitation. The project would
cost c.A$310m with operating costs of

batterymaterialsreview.com



Raw & Intermediate Materials: Development News (Nickel/Other)

A$337/t of nickel sulphide concentrate
processed. First MHP could be
produced in 2027.

Poseidon NickefASX:POS) delivered a
BFSverits Black Swan project in
Western Australia which will require a
capital investment of A$50m to
produce 30Kt of nickel over a 4 year
LOM. It will continue to progress works
on a 2.2Mtpa ore feed FS to produce a
rougher concemiate with a lower

nickel grade and higher magnesium
oxide, with the aim of unlocking more
material and higher annual nickel
production.

t 2aSAR2Y DbA C)bp_g_‘r@tiﬁré

SourcePoseidon Nickel
Queensland Pacific MetalASX:QPM
announced that it received
environmental approval to build its
TECH project in Queensland, Australia.
It now awaits approval from the state
government and local council.

QPMalso published an updated FS for
Stage 1 of the project and a scoping
study forStage 2. The capestimate
for Stage 1 is A$2.1lrsthe 2020 PFS
estimate of A$650m, although for a
2.7x plant scale increase. Stage 1 has
nameplate production of 16Ktpa of
nickelin suphate, 1.75Ktpa of cobaih
sulphate and 4Ktpa of 4N HPA. The
scoping study for Stage 2, which is at
the same scale aségje 1, identified a
A$350m reduction in capex compared

batterymaterialsreview.com

to Stage 1 and opex reductions of 7%
to nickel unit costs of A$1.89/Ib.

SK @ (KRX:096770kcoPro
(KRX:086520) arfdEM(SHE:002340)
announced plans to build a new nickel
MHP plant at the Morowali ingstrial
park in Indonesia. The plant will
produce 30Ktpa of contained nickel
with production starting in Q3/24.

Vale(NYSE:VALE) announced that it
signed a supply agreement with
General Motors(NYSE:GM) to provide
GM with 25Ktpa of battery grade nickel
sulphate from its proposed plant in

CfFOY

Becancour, Quebec, Canada. The deal
involves enough material for up to
350k EVs a year, starting i2/R16.

Separatelyyalebroke ground at its
Pomala HPAL JV wiflnejiang Huayou
Cobalt(SHA:603799) with first
production epected in 2025. The plant
will produce 120Ktpa of nickel in MHP
and will cost US$4.29bn.

Other

Alpha HPAASX:A4N) signed a MOU
with Orica(ASX:ORI) to explore the
feasibility of establishing a new
manufacturing facility in North America
to produce HPA prducts. The facility
g2dzf R 0S5
Carseland manufacturing centre in
Alberta, Canada. The parties also

© 2020 BM Review 12 December 2022

executed a subscription agreement
whereby Orica will acquire a 5%
interest in A4N for A$0.44/sh.

Arafura Rare Earth6ASX:ARU) signed
a binding offtake agreement with
Hyundai(KRX:005380) arkia
(KRX:000270) to supply NdPr from its
b2t lya LINRP2SOG Ay
Territory over a 7 year terrstarting at
0.6Ktpa ofNdPr oxide in year one,
risingto 1.5Ktpa in years-4. Updated
project economics consist pfe-
production capex of A$1.39bn and
opex of A$61.60/kg NdPr to produce
4.4Kt of NdPr over a 38 year LOM. The
NTGovernment approved the Mining
Management Plan for the project.

Euro Manganes¢TSXV:EMNgported
that it is exploring development of a
project in Canada to produce high purity
manganese for the North American
market. It has commenced a scoping
study into a site in Becancour, Quebec,
to produce HPMSM and/or HPMSS. The
proposed site is close to cathode plants
under development as well as planned
nickel and cobalt sulphate plants. The
study will evaluate the supply of
HPEMM from its Chvaletice projent

the Czech Republic

Guizhou RedstafSHA:600367¥s to
build a 50Ktpa HPMSM project in
Dalong, China. Redstproduced 6.4Kt
of HPMSM in Q3/22.

Namibia Critical Metal§TSXV:NMI)
published an updated PEA over its
Lofdal REE project in Namibia which
contemplates the production of 2Ktpa
of TREO over a 16 year LOM for initial
capex of US$207m. The PEA is based
on the mining of 50% of the resource.

RareX(ASX:REE) executed a binding
MOU with Ord River District €0

t20F SR y@erivedossl@hogphate and by

products from its Cummins Range REE
project in Western Australia.
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Raw & Intermediate Materials: Development News (Mids

Tennessee at a cost of US$3.2bn. By
2027, the plant will have capacity of
120Ktpa of NCMEAM Construction is
slated to begin in H2/25.

Midstream

Aleees(TWO0:5227) will provide its LFP
cathode technology t¢CL GrouR a
(TLV:ICL) US$400m cathode plant in
aldaazdiNAz | {d L/ [ QS¥epatdfelit ChEninked 4 MU witha
expected to come into production in Korea ZindKSE:010130) for a

2024, was awarded US$197m in partnership to secure a st North
funding bythe US government. Phase 1 American supply chain of EV battery
of the project will produce 15Ktpaof O2 YLIR Yy Sy i &
LFP cathode with phase 2 taking smelting technology.

capacity to 30Ktpa by 2025. . _
PanasonidTYO:6752) expanded its

recycling partnership witiRedwood
Materialsto include the supply of
cathode materials and copper foils
from Redwood for use in its planned
Kansas plant.

BASKETR:BAS) expects its
Schwarzheide CAM plant to start
production at the end of this year.

Enchemplans to double electrolyte
production capacity in the US to
300Ktpa by 2026 to meet increased Posco CheniKRX:003670) is

demand. It will increase capacity at its reportedly considering investing in
existing plant in Georgia to 140Ktpa by battery materials plants in the US with
2024 and add 160Ktpa of capacity in ~ Ford(NYSE:F§eneral Motors

four other states. It has JVs with LGES, (NYSE:GM) arfstellantis(BIT:STLA).
GM, SK On, Ford and Volkswagen. The plants would produce cathode and

. anode materials.
Enerever Battery Solutiois due to

complete construction at its wet
separator plant at Wanju in South
Korea by the end of December. The
plant will be gradually expanded to
reach full production in 2026.

Posco CheniKRX:003670) has

largest cathode plant at Gwangyang in
Korea, which will produce 90Ktpa of
high nickel cathodes. This takes Posco
I KSYyQa G2al €
capacity to 105Ktpa. It has arther
120Ktpa of capacity under
development.

Ford(NYSE:F) is reportedly in talks with
SK OnKRX096770) andeEcoPro BM
(KRX:247540) to build a cathode plant
in Becancour, Canada at a cost of over
US$700mThe plant would supply to JV Sumitomo Metal Mining(TYO:5713) is

dzZaAy3 Y

tream) / People Moves

from 60Ktpa to 84Ktpa by March 2026
with a new plant at Niihama in Japan. It
plans to reach 180Ktpa by March 2031.

Recycling

Botree Cyclingntends to build a
recycling plant in Guben, Germany.
.20NBSQa LIXIFyd Aa
o;eralion in 2025. .

NBI %AYyOQa
Altilium Metalsis planning a recycling
plant in Teesside, UK, to recycle battery
waste into CAM for new batteries
there.

People Moves

Core Lithium(ASX:CXO) appointed
Mike Stone as COO to replace Blair
Duncan. Stone recently held the
positions of associate director of
mining with MG, GM of the Oyu
Tolgoi operation and chief advisor of
productivity within Rio Tinto.

Hastings Technology Meta[®SX:HAS)
appointed Alwyn Vorster dsterim
CEO. Vorster has held various CEO

O2YLX SGSR 02y a i NHzORPIANg th@ﬁhoﬁt pglastdecade. s

including BCI Mineral$&on Ore
Holdings and APl Management.

Jindalee Resourcg®\SX:JRL)

Ol i K 2 dpointbdNReBUiRe Dife@ar Lindsay

Dudfield as Acting CEO.

Oar ResourcefASX:OAR) appointed
Paul Stephen as CEO. Stephen co
founded Crusader Resources, where he

cell plants in Tennessee and Kentucky. to increase its NCA cathode production gyersaw the developmentra

General Motors(NYSE:GM)
andMicrovastannounced a
cooperation to develop a
battery separator technology
for use in a new factory in the
US, which Microvast plans to
build. The facility will have
capacity of 19GWh pa.

| KSYQpanDgl yIel y

LG ChenfKRX:051910)
announced it will build a

operations of the Posse Iron
Ore mine in Brazil.

Paul Burton has stepped down
as CEO of vanadium developel
TNG LtdASX:TNG). It has
launched a search process to
replace him.

Vital Metals(ASX:VML)
appointed John Dorward as its
MD. Dorward was previougl

cathade plant in Clarksville,
Source: Posco Chem
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Financing /M&A:

It was another relatively quiet month

for funding in the battery materials
sector, with nickel leading the way with
US$488m raised, althoudhS$470m of
GKA&A OlIFYS FTNRY GKS
Lygend Mining. In facS$2.3bn of the
total US$3.3bn raised in nickel this year
has come from Chinese fundraising
with the Western World only managing
c.US%bn raised, in no way enough to
catalyse development in the exsian
nickel industry.

One does wonder when the shoe will
drop for ESG investors that the bulk of
carmakers in the world are planning to
use extremey dirty nickel produced
from Indonesian laterite operations
supply battery materials. It remains a

surprise to us that ESG investors do notchase Mining ASX:CML) completed

seem todifferentiate between sulphide
and laterite nickel source#fter all,
0KS2@ QNS OJSNE KeohJLJe
gKIFG G0KS &a2dz2NOS 27

Only US$1.18bn was raised across the
battery complex in November, perhaps
unsurprising given the equity market
volatility, but in no way enough
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Source: Company data, BM Review

At the start of the year, @ expected
fundraising for 2022 tsurpass 2021
but so far it is on track tandershoot
2021 levels and nowhere is this more
worrying than in the lithium sector
where onlyUS$5.2bn has been raised
so far this year, down 40% y/y YTD.

batterymaterialsreview.com

News & Analysis

The discovery and development of a

world-class lithium hed rock province [emEioE el e |

in Canada should be grounds for 10,000

excitement but, given the Canadian 8,000

32 @S Ny positiorion Ehinese & 6000

ca |t<%l %nd tggfelaflvrglx sgmlall &gmunt -~ 4,000

of fundsseemingly prepared to invest 2,000

in the mining sector, we are wary ol
about how easy it will beotfund many s £ & 35 & 3
of these exciting projects. ——Ae ARt

Financing IM&A News Source: Company data, BM Review. **Excluding M&

\Cumulative new capital rais€&aphite ‘

Cobalt
1,500
CATISHE:300750) announced that it
acquired a 25% stake @MOC Group &,000
(China Molybdenum; HKG:3993) viaa | &
capital boost and stake transfer valued 500
at Rmb26.75bn (US$3.7bn). f(—
. 0 CDBE%.Cimlnlﬁlglgl
Graphite St=<23°528028
—2018 202 Qe 202 e 2022

Source: Company data, BM Review

p \Cumulative new capital raisslickel ‘

the acquisition ofGreen Critical
Mineralswhich has the right to earn u

to %%Ofyﬁrﬁe-fegt ) BB Mcihibdn U

3,600
proféé M Western Addtilia. Mcintosh S
has a MRE of 23.8Mt @ 4.5% TGC for | ¢ 2,400
1.1Mt of contained graphite, of which (’g’) iggg

1,200
800
400

0

81% is classified as indicated.

Marula Mining (OFEX:MARWntered
into a binding heads of agreement with
Kusini Gateway Industrial Parla
Tanzanian miner, to earn into a 73%
interest in the Bagamoyo project in

Source: Company data, BM Review

\Cumulative new capital raised, Battery materi{

Tanzania by conducting an initial g
exploration programme within three
months. 2000
&+
Lithium 5 5000
Askari Metals(ASX:AS?2) acquired the ALy
Hillside project in the eastern Pilbara 0
region of Western Australia through a
binding SSA to acquire 100% of U 2020 2t i e 2022

Source: Company data, BM Review
*Cobalt, Graphite, Lithium, Nickel, REE, Vanadiumn
**Excluding M&aises and {ffexancings

Greenstone LithiumThe project is
currently preresource.

Atlantic Lithium(AIM:ALL) announced
that Assore International Hoidgs
increased its stake in the company to
25.1%.
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Financing /M&A: Ne ws

Lithium AmericagNYSE:LAC)
announced that it will separate its
North American and Argentine

& Anal ysisq

MP Materials(NYSE:MP) reported a
25% yly increase in revenue during
CQ3/22 to US$124m from the sale of

techs to improve productivity and
minimise environmental impacts at its

operations.

businesses into two independent
companies. The reorganisation will
establish a company focused on the
Thacker Pasproject in Nevada, USA,
and a second company will own the
CaucharOlaroz project in Argentina.

10.7Kt of REO, down 17% vyly.
Production volume of REO decreased
9% yly to 10.9Kt. Adjusted EBITDA
grew 34% yly to US$91.3m on the back
of increased realised prices.

SQM lithium sales vs realised prices

45 60,00
40
35
30
25
20
15
10

Kt
50,00(

40,00(
30,00(

Prony Nickefeported that it had to 20,00

Pilbara Mineralf ASX:PD)Seceived reduce production athe Goromine

loan funding of A$250m to part fund because of a leak from its tailings dam
development of its P680 expansion and following heavy rains. The magnitude
then its P1000 expansion to get to of the production impacthas notyet
1Mtpa of SpodCon. Separately it been confirmed.

reported plans to start paying
dividends with a ratio of 280% of free
cash flow due to the large amouts of
OFaK AdQa 3ISYSNI u)\f%e

10,00(

T D DD DY

e Realised price US$/t RH

Source: Company data, BM Review estima

Sherritt (TSX:S) reported a 60% yly rise |t also plans to increasits LHM

in revenue b C$174m during CQ3/22 Capacity in Chile from 40Ktpa to

lIs Moa JV in Cuba. Its share of  100Ktpa for a cost of US$360m by

I production was up 53% y/y to  2025. It signed an offtake agreement
Nickel 4.4Kt, while cobalt production with SK Or(KRX:096770) to supply up

Kedalion NickeR & (i I | &2 @& NJ'N&rgaged {ppoy/y Iy 94Kt to 57Kt of LHM over five years, starting

Cannon Resourcg®\SX:CNR) was SQM(NYSE:SQM) reported Q3/22 in 2023.
declared unconditional. The offer lithium revenues of US$208, up

values the company at A$45m and will 11619 y/yon higher prices and

close on 21 December. volumes. It reported prices of over

US$56/kg and noted that production

costs had not increased substantially. It
announced plans to use DLE and other

Other

Bushveld Energy, a subsidiary of
Bushveld Mineral{LON:BMI),
restructured its holding in Vanadium
Redox Flow Battery Holdings by selling &=
its 50.5% interest to Mustang Energy
for US$19.4m. VRABholds a 50%
interest in Enerox Holdings which owns
an Austriabased VRFB manufacturer.
Bushveld will hold 51.5% of Mastg
after the deal.

Production News

Albemarle(NYSE:ALB) reported Q3/22|'
EPS of US$7.50, better than consensu{=
of US$6.99 as lithium sales more than (s
quadrupled to US$1.5bn causing it to
raise its profit forecast for the full year.
Its Kemerton LHM plant has
transitioned tocommissioning and it
completed the acquisition dhe
Qinzhou conversion plar China

0 SY NI S QEM plast ¥ridexdoasyfuction

Source: Albemarle
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Downstream: News and Views

Battery round -up: BYD Electriq Powera US home storage
looking at sodium -ion? firm, is to list on the NYSE via a SPAC

Li0Qa NHzZYBYo@MESR211) kK| ( listing in H1/23, raisingS$125m in
interested in sodiurdon batteries and cash. The company provides energy

This month's key announcements

Company Location Size GW5tart dat

. Envision AESTangzhou 30 202

may initiate production of them from ~ Storage and management solutions for g Agsgniyan 40 2022
Q2/23 for use in its Qin, Dolphin and homes and small businesses. BYD Zhejiang 20  202¢
Seagull EVs. BYD has denied the : Hyundai/SK Georgia 20 202¢
Zinc storage battery develop&OS Hyundai/L GESeorgia 35 202¢

rumours.This month it announced

) i Energy EnterpriseNASDAQ:EOSE) Source: Companies, BMR estimates
another20GWh cell factory in Zhejiang,

warnedit will fail to meet its US$50m

China with first prodation in 2024. revenue guidance for 2022 and has
LYR2y Sait Qa a2 @S NBhushgd thatdarget pg nextygarRlt 5 5 70
set up a US$2bn EV fund wilATL expects to make US$120m instead. 6000
(SHE:300750) arOALRHKG 39310 v\ n4ai(KRX:005380) is reportedly | 5000
invest along the EV value chain. looking to adopCATR & 6 { | 9 Y o| ,.,
Gotion (SHE:002074) is to build cell to pack (CTP) technology on its so00
+ASGYlIYQa FANRG [ chew Vg tomext yeqr LREputg oglls |
with VinES The 5GWiplantis to be into packs without modules, increasing | 2000
sited in Ha Tinh and will cost about ~ Pack energy density. Hyundaiwilluse |,
US$275m. Production staig expected CTP for ternary batteries primarily. '
in late2024. CATL claims its Gen#3 CTP technology| ° Now - 2050
) . offers 13% more energy denSity than B New announcements B Existing
Chinese cellmake8VOL has applied  conventional 4680 batteries. Li capacity* m Battery dmd FC**
to IPO @ the Star Market in China. The

. i ; *Lithium to supply batteries on BMR estim;
Hyundai isalsoreportedly planning a
cell maker, which was spun out of y P yp 9 **Incl. EVs, other vehicles, cons. Products,

Great Wall Motors(HKG:2333), is 20GWh pa factory in Geor_gi_a’ US, With o5 rce. BNEF, Companies, BM Review es
looking to rase c.Rmb15bn (US$2.2bn) SK OMKRX:096770) for a joint
on a valuation of Rmb60bn. SVOLT is investment of US$1.9bn. Tipdantis

i KS ¢ 2 NiaRyestcellimdker K €xpected to startin Q1/26 and will 7000
with 2.6GWh of capacity. produce high nickel pouch celldMCis | - Gwh —
reported to also be considering —
Customcellsannounced that it is another two 35GWh a factories in 5000
planning at least two more battery cell Georgia as part of a JV witks Energy 2000
factories in Germany with a combined  Splution (KRX:373220).
production capacity of wer 40GWh pa. . . o 3000
al OljdzZ- NASQa DNBSY )
: . . 2000
Inobat signed declarations of intent has launchedEku Energya global
with the Serbian government to build p|atf0|'m to deve|0p and own BESS 1000 —
an EV battery plant there with an laasSdad 91dz sAff 2 0 .
eventual capacity of 32GWh pa. The  190Mwh assetss well asts 3GWh Now 2025 2030
plantis scheduled to open in 2025 with pipeline, which it is looking to expand. | wchinam Europe: N. Am.m RO Asias Other
an initial capacity of 4GWh pa.

Neoen(EPA:NEOEN) raised its 2022  Source: BNEF, Companies, BM Review es
Varta(ETR:VAR reported that it halted  guidance after its BESS revenues nearly
construction of itsEV celplantdueto  § NK LY SR 2k & Ay dba K\Volkswiganis eepopediyhin talkdz @ik

cost pressures. It will continue to this comes from its earnings from the  pre-IPO investors as it seeks to raise
operate its pilot plant, with construction  vijctorian Big Battery in Australia. funds for its battery unit as it seeks to
of thelargeplant to resume following gauge investor appetites.

binding customer commitments.
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Downstream: News and Vi ews(

CellCubes in talks withNorth Harbour for some of its models by US$284@0, vehicles in the US are 10% of road

Clean Energ¢NHCE) to build a citing high lithium prices and the traffic but 26% of emissions

1GW/8GWh cell factory for VRFBs in phasing out of some EV subsidies. )

Australia. The plant could be supplied via US gives US$350m

a previously signed deal between NHCE BNEReports that automakers are funding to LDES

andAustralian Vanadium{ASX:AVL). increasirgly gmbracmg EVs with E_SOO The USas announced plans to invest
volt cellarchitectures to attract drivers  ys$350m into long duration energy

Volkswagen to push back who want shorter charge times. storage (LDES) demonstration projects

Trinity project Previously 400 volt systems have been ag part of its aim to improve its grid by

Volkswagen(ETR:VOW) has announced More common. Charging at higher 2035. The Department of Energy will

that it will have to push back its key ~ Voltage is faster because the lower  fynd as many as eleven pilots focusing

Trinity EV project to the end of the current reduces energy lost to heat and on 1024 hour duration projects.

decade from 2026 because key softwareShrinks omponent sizes. But the o . .
62y Qi 08 02 YaAshaldf S RSWACH Wilirgayiss geengineering of Aswe outlined in the last issue, ESS is

that it may shelve plans to build a new Poth vehicles and charging really starting to gain substantial' _
cenoy 9+ TFLOG2NB I infEaSIrECNg 5 dzNE A y government support and LDES is I|.k.ely (¢
Gemarys K3 GNH V108 LN RAR by FARE Lol v i
sucessor to the ID range of EVs. : n ’
(US$493m) subsidy for NEV purchases cgnada has just introduced a 30%
The news comes as Volkswagen as part of an extra budget for FY23.  refyndable investment tax créton ESS
warned that high energy prices will Small EVs introduced by Nissan and  anq the EU continues to make positive
make European cell manufacturing Mitsubishi havecaptured substantial  ngises about ESS, although its planning
unviable in the longerm. That does market share in Japan in 9M/22. system is still extremely fraught.

makeonewonder if VOW might delay CATI(SHE:300750) is reportedly to

development of its six planned cell : : .

tactories in ELron® ijOVIde \(letnamese EV manufacturer battery demand in Europe
P Vinfastwith a complete EV skateboard

on a roll
EV round -up: Renault chassis. While there is little detalil, this Residential solar marketplac®tovo

targeting @&l0bn VETSPRYsIMGrvolkswagea o 670vphas disclosed that over
for EV business E)E;R'VOW?( MEB?@'UCL Zontsrl]stlng of 70%o0f the residentiakolarsystems
French OENRenault(EPA:RNYs attery pac; sTrrr:o ors ando .er " that it sells in Germany and Italy have
NBLEZNGSRE & FAYAYST CP'EPIQ?G” S e;‘el"*’tc aS;S W't . batteries attached highlighting the
valuation for the carve out of its EV technol This sh -Id |Dab ta fiall u %rong demané for residential ESS sinc
business into a standalone entity. It is ec rlo 09y ,'S should substantially theEne@qg Cr|S|s broke out.

. . Odzi R2¢6y +AYyTlLailQa YSyu
considering an IPO for the business, timeline for it wWEVmodel 50 hi hI h hi
namedAmpere, next year. Whether imeline for its ne models. SNEF also ;]g ights strofng grogt |.nI
Renault will get this valuation, given Mazda(TYO:7261) has unveiled p&a attery attachment rates for residentia

S solar in Poland, Netherlands and
recent underperformance by EV sks,  to spend US$10.6bn on electrification

- . . . Denmark and a ubstantlal mcrease in
remains to be seen. 2F AGa NIy3asSo LGQA |\{ ﬁac (S
i ) PV pene ratlon er Europé Resi
sales by 2030, up from its previous 25%

waraet. and is al dert heth storage installations in Germany are
Tesla(NASDAQ:TSLA) in cutting prices o J¢ » aN0 1S &S0 considering WhEther: o, oo vted to hit 1.1GW/2.1GWh 2022,
to get into cell manufacturing. It has a

for its Chinese EVs. Mercedes is _ o up 40% yly, while Italian installations

. . . cell offtake deal witfEnvision AESfor
struggling to sell models in China and i |5202527 butneeds 1o lock i I | are expected to rise fourfold to
losing ground to local brands. Likely b q thutnee s tolockin cell SUPPY - 4 sGwi1.1GWhwith the increase in
MBG can afford to make the cuts given €yond tha power prices and energy price volatility,
the fall in nickel, cobalt and manganese TheUShas announced plans to hit zero the payback period in Germany for PV
prices in recent months. Interestingly  emjssion heavy duty truck and bus and storage has fallen to 10 years from
BYD(HKG:1211) has raised the prices sales by 2040. Medium and heavy duty 12 years in 2019.

European residential

Mercedes(ETR:MBG) has followed
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Trade & Demand: Batteries & End

-use markets

EV sales slowing m/m

GlobalEV sales dropped 10% m/m
althoughthey remain robust in y/y terms
and are up 61% yl/y for the year to date.

Europearsales activity is quite volatile
and was down compared to September,
after a strong recovery in that month
(due to a large Tesla deliverfjowever,
on a YTD basisales are still in positive
termsafter turning marginally negative
in July.

European PEV sales growth

300%
250%
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Source: BM Review, EVvolumes.com

Seasonal #nds are normally more
positive into the last two months, so we
should hopefully see some acceleration
in sales activity.

b2yS 2F ¢Safl Qa
in October with the Volkswagen 1D.4
and ID.3 dominating the top ten. There
were two newentries, the Volvo XC40
BEV and the Polestar 2 BEWd there
was only one PHEV amongst the top 10
models.

Y 2

In Ching sales were also down on a
m/m basis, and they are now slowing
somewhat on a y/y basis, being up a
measly 100% for the year to date!
There § no doubt that the Covid
lockdowns in October (and likely into
November) did have an impact aadl
hopes are now focused on December
to see if sales pick up.

NowDecis historically a seasonally
strong periodfor EV salesoa likely

batterymaterialsreview.com

slowdown in activitywill be negative
for sentiment, although we do expect
Decembersalesto recover.

Chinese PEV sales growth
600%
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Source: BM Review, EVvolumes.com

Once againBYD dominated in terms of
the top models with seven out of the
ten top-selling models in Chin&vay

out in front was the BYD Song PHEV
with ¢.8% market share]though the
Wuling HongGuang Misilso returned
to the top two with its highesamount
of sales since June.

New entrants, the BYD Yuan Plus and
Dolphin Hb, both vehicles with smaller
batteries, helped push down the
average battery size t89kWh.

Battery size and price of China's top selling J

50 350,00(
kWh, 3MMA: Rmb, 3SMMA

/Jw

China battery size, LH@====China price, R+
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Source: EVvolumes, Westbeck Cap, BM Re\
Power tools output
collapses

[/ KAYFQa Lk
a cliff, presumably indicative of a fall in

© 2020 BM Review 12 December 2022
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demand in the segment which was a
key beneficiary of the Pandemic.
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Source: BM Review, China NBS

Mobile phone output has recovered
somewhat in y/y terms but wearables
demand § still weak suggesting not too
much light at the end of the tunnel for
consumer battery manufacturers.

China ESS cell production
on a roll

Production of cells for Stationary
Storage applications seems to be on a
roll, even as there is a netgrm
slowdownin EV cell installations.

China ESS cell production
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Source: BMR, ICC Sino

ESS cell output was 14.8GWh in
October, up over 200% yl/y. The bulk of
these cells are LFP and due to the less
stringent technological requirements

of ESS vs EVs, some smaller cell make
are benefiting from demand in this
segmaent.
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Trade & Demand: End Uses Data Summary

Seasonality of European EV sales European EV new sales penetration ‘MontthEVsaIes& battery expor mary

350 3,000 r 35% Oct-22  m/m yly YTD yly
300 2,500 IV PEV sales
2} L 250 Europe K units 218.1 -16% 14% 3%
= 250 2,000 . .
S L 20% China Kunits 609.4 -8% 76%  100%
§ 200 1,500 | 150 | US Kunits 953 5% 77%  51%
$ 150 1,000 | 109 | Clobal Kunit 9815 -10% 58% 61%
% 100 500 5% ESS battery production
r (]
China GWh 148 39% 206%  NA
SALLSSaR 8RN
0 T % g 523 3 & 5 5 China M units 222.8 -12% 7%  55%
JanFebMarAprMaydun Jul AugSepOctNovDec n < 0 =0 L wn < = :
mm |CE sales LHS mmmm PEV sales LHS | | Japan ussm 519 201% -73%  -54%
s ) ()2 | e 2020 5 year averages== 202z % of sales RHS Korea US$m  98.1 -43% -16% -31%
Source: EVvolumes.cBM Review Source: EVvolumes.cdfastbeck Capital, BM Review SourceEVvolumes.co@lobalTradeTracker, BM Re)

Seasonality of Chinese EV sales China EV new sales penetration Chinese electronic device output growth
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mmmm |CE sales LHS mmmm PEV sales LHS . . .
s ()2 ] e 2020 5 year average== 2022 % of sales RHS Mobile phones Portable electronic devici
Source: EVvolumes.cBil Review Source: EVvolumes.cdestbeck Capital, BM Review Source: China NBS3/1 Review
Seasonality of US EV sales US EV new sales penetration Chinese LIB apparent consumption growth
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Source: EVvolumes.cBil Review SourceEVvolumes.coltVestbeck Capital, BM Review SourceGlobalTradeTrackéhina NB8M Review

Seasonality of Global EV sales Global EV new sales penetration Global Battery Installations

Source: EVvolumes.cBil Review Source: EVvolumes.cdfestbeck Capital, BM Review SourceGloEVvolumes.com, BM Review
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