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() Introduction

What are rare earths?
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https://www.sciencedirect.com/science/article/pii/S0169136823001439 (valor estimado)
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All metals &ores 'Industrial' metals & ores 'Technology' & precious metals

| Technology & precious
metals 2.24 MT

Technology & precious
metals
2.24 MT.

All otheér metals'& ores—

\IATMT

KT =Thousand tonnes

Global production of primary metals and oresin
2017, based on British Geological Survey data.

Feore
3332 MT

https://www.bgs.ac.uk/geology-projects/critical-raw-materials/

MT = Million tonnes
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Global Distribution of Heavy Rare Earth Projects
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Proportion of TR resources

by types of deposits

Outer circle: all TR projects

Inner circle: active mines

Note: Proportion of resources and not the number of projects.

https://www.sciencedirect.com/science/article/pii/S0169136823001439
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Deposit

Araxa (MG)

Barra do Itapirapua (SP)

Cataléo | (GO)

Cataléo Il (GO)

Pocos de Caldas (MG)

Seis Lagos (AM)
Tapira (MG)
Maicuru (PA)

Salitre (MG)

Serra Negra (MG)

Measured and estimated reserves for REE in alkaline bodies

REE,O; P>0Os TI02 Nb205 Others
14,20 Mt @ 3,02% (CBMM)

7,73 Mt @ 2,35% (CODEMIG)

6,30 Mt @ 5,01% (Cut-off 2%)
(Mbac Fert.)

2,4 Mt @ 1,29% P.Fe Pb
35,9 Mt @ 17%

191 Mt @ 21,9% 462 Mt @

(cut-off 15%) 2.48% 51 Mt @ 7,26 BaSOs4

210 Mt @ 10%

0) 0, 0, [0)
78,9 Mt @ 8,67% 250 Mt @ 10,48% 3394 Mt @ >10% 19 Mt @ 1,8% (vermiculita)
25 MT @ 0,98% 400 Mt @ 9,5% 13,5 Mt 1,35%
26,8 mt U308, 25 mt
7 Mt @ 2,89% MoO,, e 172,4 mt
ZrO3, Th, Zn, Al
43,5 Mt @ 1,5% Nb, P, Fe, Mn, Ti

744 Mt @ 8,35%

) 0
?Mt @ 1a10% (cut-off 5%)

191 Mt @ 21,9% 113 Mt @ 0,9%

? 200 Mt @ 15% 5Bt @ 20%

166 Mt @
2 0 0
: 852 Mt @ 10,7% 694,3 Mt @ 17,5% 0.73%
? 228 Mt @ 10% 200 Mt @ 27,68%
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Measured and estimated reserves for TR in granitic bodies

Deposit REE,O, Ta,O4 Others
Pitinga (AM) 2Mt @ 1% Y 175 Mt @ 0,02 % Criolita 9Mt @ 31,9% NasAlFs

Serra Verde (GO) 379Mt @ 0,12%

Others deposits:

Coldmbdia
1. Pitinga
2. Rondonia Tin Province
3. Tin Province of Goias
Bolivia e 4. Southwest of Para and Carajas
| 5. Granites associated with the Evolution of the

Espinhaco Supergroup

P Y Argenting

e p
Uru.;u“ ()

Botelho, 2024




() Brazilian Potential
Estimated resource for monazite in placers
Monazite was explored until the 1990s in Bahia, Espirito
Santo and Rio de Janeiro, whose monazite reserves
were distributed:
e RIJ-76%
e BA-15%
e ES-9%
St Brazil has known reserves of ~ 140.21 thousand tons,
= Mineras Posdos associated with heavy minerals (ilmenite, zircon, rutile,
; EEEJEES olimetalicos i malnly).
o Sulfetos [‘J)olimelélioos e
I&iemciifr:opéodxe‘;ms:(\jo da ocorréncia
----- Limite externo da extensio da PCJB
e, Au Oaeeme ()
TR Temas Raras https://www.gov.br/anm/pt-br/centrais-de-conteudo/publicacoes/serie-sustentabilidade/plataforma-continental-mapa
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() Current Scenario

Density of Mining Rights
(2009 a 2023)

= Densidade dos Direitos
Minerarios (Raio = 500km)
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() Future Perspectives

Mineral demand for clean energy technologies by scenario
Growth in the SDS, 2040 relative to 2020

Growth to 2040 by sector
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NZE: Net-zero by 2050 Scenario

https://iea.blob.core.windows.net/assets/9d6f9b13-c478-41c6-9ffe-6a05f3ab73ef/Criticalmineralslaunchslides.pdf
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() Future Perspectives

Minerals in

ELECTRIC VEHICLES
VS GAS CARS

Mineral content kg/vehicle s
Electric Vehicle ° Gas Car

39.9 ke &
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Graphite
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Electric vehicles require a wider range of minerals
for their motors and batteries compared to gas cars.
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() Future Perspectives

World map of the Koppen-Geiger climate classification (Mod. Peel et al., 2007). W e

lonic adsorption type TR deposit and some research projects. Clima temperado e fw o
tropical ./ ./ /

. 3 . e s  Taxa de denudacéo
= : / ; — = moderada

Solo

Zona de
lixiviagdo TR
(estéril ou baixo teor)

LEGEND
I A: Tropical

B: Arid

[ ] C: Temperate

E= D: Cold

Zona de
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(Minério de adsorgéo
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REE dep05|ts i’y
northern Myanmar}

ﬁ,Tantalus RE Project
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“Serra Verde Project
in Brazil

7 Malawi REE Project Granito pouco
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prospect Rocha mae

Sanematsu & Watanabe, 2016
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() Challenges

Share of top three producing countries in production of selected minerals and fossil fuels, 2019

Extraction Processing
] i A . i B Philippines
@ Qil @ Qil refinin
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L L = |ran
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© I
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https://iea.blob.core.windows.net/assets/9d6f9b13-c478-41c6-9ffe-6a05f3ab73ef/Criticalmineralslaunchslides.pdf



() Challenges

Jazidas
Ocorréncias em
Araxd, PRtinga,
Tapira, Salitre ¢
outras regdes

GEOLOGIA

Obtencdo Uso
Lavra Bcneﬂdamum w . .
Lixiviagio de 6xidos de ligas e
5o industrial
de im3s
“Gerenciamento de residuos e redclagetr
Heider, 2018

* The production chain is highly complex and involves several risks (financial, geological, technological, market, operational, political and

environmental).

https://www.inthemine.com.br/site/a-evolucao-das-terras-raras-no-brasil/
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