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ELECTRIC VEHICLES @ s @ -
VS GAS CARS s .

39.9 kg

Mineral content & nicle Nickel

¥
Electric Vehide e Gas Car

ngine in gas cars is
heavier compared to EVs
A Civic’s engine weighs
around 184 kg while a

Chevy Bolt's motor only 66 3 k

weighs /76 kg Graphite
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https://elements.visualcapitalist.com/evs-vs-gas-vehicles-what-are-cars-made-out-of/

Minerals used in electric cars compared to conventional cars (kg/vehicle)
B Copper M Lithium " Nickel Il Manganese M Cobalt [l Graphite M Rare earths

Electric car Conventional car

Low-carbon technologies and green infrastructure rely on different materials than the currently dominant hardware.

Source: [EA

Aerogeofisica Minerales Transicion
Energetica International Energy Agency, 2021



https://www.iea.org/data-and-statistics/charts/minerals-used-in-electric-cars-compared-to-conventional-cars

2022 — Consumo del mercado de Li-ion por
sector

Energy Storage Portable,
Systems, 39.5 75.9

OAutomovilidad
O Energy Storage Systems
O Portable

Automovilidad,
490.7

Aerogeofisica Minerales Transicion .
Energética https://sc-insights.com/




Temas

» Aerogeofisica - Conceptos Principales
* Minerales Criticos y tipos de depdsitos

e Conclusiones
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ELECCION

* ;Cual es el método mas
adecuado?

* ;Cual es la propiedad que
permite diferenciar?
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PROPIEDADES DE LOS MINERALES

lOonico Covalente Metalico Van der Waals

Intensidad Moderado Debil

Dureza Moderada-Alta “ Baja-Moderada Baja

Conductividad Mala Aislantes Aislantes

Punto de fusion Moderado- Variable Bajo

Estructura No direccional Direccional No direccional No direccional

Halita . Cobre
_ Diamante
Calcita Plata
Fluorita HEMeE Oro
Grafito

Aerogeofisica Minerales Transicion
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PROPIEDADES DE LOS MINERALES

Férmula Resistividad Susceptibilidad Densidad Radioactividad
Quimica Eléctrica Esp. Magnética (gr/cm)
(Ohm-m) (cgs)

Oro (nativo) Au 0.013 - 0.055 100 Baja

Cobre (nativo) Cu 0.0173 - 0.031 300 : Baja
Magnetita Fe;0, 1a10° 300.000 - 800.000 : Baja

Pirita Fe,S 100 20 Baja
Calcopirita CuFe,S 1x10° 30 Baja
Pitchblenda Uo, ND 30 Alta
Cuarzo SiO, 106 - 108 0 Baja
Ortoclasa KAISi;Og 1010 - 2 x 10% Baja - Media

Caolinita Al2 1-10 Baja - Media
Si205(0H)4

Aerogeofisica Minerales Transicion
Energética




Metodos Geofisicos

Aerogeofisica Minerales Transicion
Energética

,conocemos
el deposito a
estudiar?




DEPOSITOS
MINERALES
METALICOS
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{QUE
PROCESOS
PUEDEN
AFECTAR LAS
PROPIEDADES
FISICAS?
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CAMBIO QUIMICO

INTERACCION ENTRE LOS MINERALES

LOCALIZACION DE LOS MINERALES EN EL DEPOSITO

FALLAMIENTO - GENERACION DE MINERALES
SECUNDARIOS Y EFECTO DE OXIDACION

INGRESO DE AGUA METEORICA
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’
Metodos
7 e Conceptos Basicos eleccion métodos
Ae rOge Ofl S I C O S Métodos Geofisicos Aerotransportados

Aeronaves Acondicionadas
Soporte de Carga
Vuelo Estable con el menor efecto.

Métodos Aerogeofisicos

“Aerogeofisica Minerales Trans_iciéh
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Tipos de Aeronaves

Ala Rotaria Ala Fija UAV
Unmanned Aerial Vehicle
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Posicion del Sensor

M .Interno

OCIETY OF EXPLORATION.
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Ventajas y Desventajas

VENTAJAS DESVENTAJAS

* Rapida adquisicion » Costoso con respecto a otros

e En algunos métodos ventajoso metodos

en costo beneficio.  Limitaciones meteoroldgicas
e Cantidad de muestras e Adecuacidon de zonas remotas
* Pilotos aptos para la
adquisicion
* Obstaculos no visibles

* Lejania de la fuente

Aeroge/o.ﬂswa Minerales Transicion OCIETY OF EXPLORATIO
Energética H




Pasos de la adquisicion de Geofisica aerea

e |dentificar Geologia y Estructuras.

» Topografia.

* [dentificacion de sitio de abastecimiento.

» Ubicacion de bases terrestres (Punto de comparacion o “amarre”).
* Logistica

* QA/QC

* Envio Informacion

* Procesamiento

* Interpretacion

Aeroge/o.ﬂswa Minerales Transicion OCIETY OF EXPLORATIO
Energética PH




;Que tienen en comun los métodos
geofisicos aerotransportados!

 Alta taza de toma de muestras (10 a 100 muestras por segundo)
e Datos adquiridos de manera confiable (automatica)

* Puntos georreferenciados con GPS de alta precision y altimetros.
 Sistemas automaticos a Semiautomaticos.

e Aditamentos aerodinamicos en el caso de estar fuera de la
estructura de la aeronave.

Aeroge/o.ﬂswa Minerales Transicion OCIETY OF EXPLORATIO
Energética PH




Mod. Scheuber et al., 1994
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https://www.researchgate.net/figure/Simplified-geologic-map-of-North-Chile-with-distribution-of-Jurassic-Present-arc-magmatic_fig1_237201935

Clearance (Despeje)

Despeje
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Elevation (meters)

|

2400.00 F ]
2200.00

2000.00

s Drape Helicopter (at 200 m)

1800.00 Drape Fixed-Wing (at 200 m)

1600.00 | y .
wen Helicopter Radar Contour

1400.00 | wmmmm Drape Helicopter (at 80 m)

1200.00

1 s SRTM DTM
1000.00

800.00

835167 840000 T " T w000 T ' T meoo00 864226

X coordinate SE G

OCIETY OF EXPLORATIO

Aerogeofisica Minerales Transicion
Energética




| X, A-._..____,,- ~v-

-w—"’ e .

M"{é ”..W”“,{ .

. . ""’w
Y T v ~ ﬂ‘««.«

Y A ‘ AYix \“bv.qf%'\.&»‘ﬁ“ g
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DE LITIO

EJEMPLOS
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Salmueras de Litio — Mod. Geologico

Li from Source to Sink: Purpose: We will evaluate the Great Basin and

Genesis and evolution of surrounding regions for the components of the Li brine

Li brines and clays and clay model by attempting to trace the Li pathway from
source to sink, then use this information to improve our

w estimates of known Li resources in brines and clays. In
year 5 we will conduct an assessment for undiscovered Li
Li-rich ash &
w =R resources.
ignimbrites

N

Possible caldera lake & Li rich sediments

Li leached into
\Eroundwater
Crustal assimilation Hydrothermal circulation Temporary basin

and leaching \ w

Groundwater flow/water-rock interaction:
Potential to lose Lito secondary phases,
Lithium-rich magma chamber and/or potential to solubilize additional Li
+ + Terminal basin
with Li brine &

\

Geothermal fluid flow Sti"ings’ 2019




Cuenca Salares de Litio

Salinas Grandes, Argentina
Nieto, 20 —
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Simplified geoelectrical model

2500 3000 3500 4000 4500 5000
¥(mM  calculated MobileMT app conductivity response

2000 3000 Distance,m 4000 5000 5500
Calculated data inversion results — resistivity section

R A 2 2 T e AT e 2. N A e o 2 o T e e A o D KN A IO00 7

log10(ohm-m)

nsicion




Wealth Minerals, 2023
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219 44 4

I
Resistivity (Ohm.m)
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Pegmatitas LCT —
Mod. Geologico

Todas las Pegmatitas LCT (Litio -
Cesio - Tantalio) estan
emplazadas en la parte posterior
del orégeno.

Control estructural // product
orogénico de la convergencia de
placas.

Aerogeofisica Minerales Transicion Energética
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KOT TO SCALE
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Pegmatitas LCT —
Mod. Geologico N . K

open pit - I:lularlz arllr.l pollucite zone; massive
microcline and guartz zone

Muscovite and albite zone; albite and

Todas las Pegmatitas LCT (Litio - F] Clommtantio e spatumens o

CeSIO v Ta nta | IO) eSté n |:| Muscovite and quartz zone

l:l Massive microcline zone

emplazadas en la parte posterior o [

albite zone

d e I O r()ge n O . ' g l:l Amphibolite country rock

Control estructural // product
orogénico de la convergencia de
placas // Antepais

Figure 9. Cross section through the Altai No. 3 pegmatite, Inner Mongolia, China, from Zhu and others (2006). Inset shows pegmatites,
including the Altai No. 3, in black.
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Corredores con detecciones similares

NexGen, 2022
Gradiente magnético alto

S
200

LEGEND

* Uranium Deposits

* Uranium Showings

- Highway 955

- == Regional Fold, Interpreted
e EM Conductors

—— Athabasca Outline

Prospective Corridor
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Midnight Owl LWIR Mineral Map

[C] suwey Extent (Existing Chims$
New Clamns

B A0HQuarnz [Red]
Quartz -Fine Grin [Yellow]
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Quarz-ADH [Yelbw 3]
Microcline [Chartreus]

U Albite [Green]
MgOH [Sea Green]

Amphibole 2 [Blue 1]
Amphibole 3 [Blue 2]
Amphibole 4 [Blue 3]
Spodumene 1 [Thistle]

.| Spodumene 2 |Oxchid]

Spodumene 3 + Feldspar Magenta]
Spodumene 4 |[Purple]
Spodumene 5 [Purple 2]

BrightRock Gold Corp. (OTC Pink: BRGC)



Midnight Owl LWIR RGB Ternary Image

[ ] Suwey Extent (Existing Claims)
New Claims

Spodumene
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High-sulphidation epithermal
= disseminated Au £ Ag = Cu

Intermadiate- ~ .
*sulphidation ~
¥ .epithermal Au-Ag

v v v v

vov VoV

' “High-sulphidation
- lode Cu-Au = Ag
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.
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¥ Phreatic breccia
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Lacustrine sediment
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Subvelcanic basement / carbonate horizon
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Porfido de Cobre

Salinas Grandes, Argentina
Nieto, 2023
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Alteration Mineralogy

. Low Al lllite [Blue]
Med Al lllite [Green]
High Al lllite [Red]
Kaolinite [YellowZ2]
Dickite [Yellow]

Pyrophyllite [Sienna] Spectir, 2018 ™

B Alunite [Magenta] \ K\\QEG

Aeroge/o.ﬂsma Minerales Transicion OCIETY OF EXPLORATIO
Energética OPH




Rule Image Example -
Alunite

Alunite Spectral Fit

Spectir, 2018

S
EG
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Iron Mineralogy

Hematite

. 4 Spectir, 2018
. EG

Goethite Jarosite ( \\ \ o
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lllite Crystalinity

Illite Crystallinity

Spectir, 2018 ™\

k \\goEG
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Sources/Usage: Public Domain.

Magnetic anomaly map from UCore survey
with 100 m line spacing. Image generated by
USGS using UCore survey data.
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Sources/Usage: Public Domain.

Map of equivalent thorium (Th) (ppm) using
data acquired from UCore Rare Metals.

Bokan Mountain Deposit, Alaska
Images: USGS, 2015
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Sources/Usage: Public Domain.

Elk Creek Deposit, Nebraska vertical gravity gradient (Gdd) (left, filtered to emphasize effects of buried crystalline rocks) and
magnetic anomaly (right, reduced-to-pole total-field) data plots. Red dots are borehole collar locations. Black polygon is the

carbonatite margin. USGS, 2015




Conclusiones

* Los depdsitos de minerales criticos se han
explorado con aerogeofisica a partir de los
contrastes con respecto a las rocas caja.

* Las propiedades fisicas como principalmente
resistividad eléctrica (TEM, AFMAG) son utiles
para la identificacion de los depodsitos de los
minerales criticos.

* Las soluciones petrofisicas en aerogeofisicas
son fundamentales en la identificacion de los
depositos.

Aerogeofisica Minerales Transicion
Energética
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