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Critical Mineral Exploration Based on Digital Twin

Evaluation efimineralresources(Vs L) basedon Digital stwin

Site selection of 3D geological Assessment of Evaluation of
potential V & Li modelling of V & potential V & Li potential V & Li of assessment for V & Li

deposits Li deposits resource resource resource

Vanadium project

Selection of potential VI M deposits by analyzing

Gonamsan
" [intrusion

geophysical and geological data in multi-scale
Geological survey in the Gwanin VITM deposit
Analysis of aeromagnetic data in the Gwanin VIM
deposit

Drilling planning and drilling investigation (600m)

Site selection of potential VIM deposits

Geologic mapping of diorite complex
Database digitization of survey and drilling results using
3D geological modelling platform

 Dyke facidic and mafic) Fold axial plane
# FeTi(V)oxide ore o Normal fault

© Matamorphicrock {xendith) \\ Foiaion

Aeromagnetic

Survey

Inclependent

hes been detected in

& ceieched aree irom
ihe meln ore boeky.

UAV Magnetic
Survey
(2021)

Precise analysis of drone magnetic data in the Gwanin
VTM deposit
Production of hyperspectral, rock physics library of rocks

3D mineral assessment of VIM deposits based on

Digital-twin ) o )
Construction Digital Twin
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Critical Mineral Exploration Based on Digital Twin

@ Geological exploration

> 4 i P Orebody A (+45 mL.) o Geo‘ogy / Geophysical DB

I3

@ Geological survey

5 c

Meta-sedimenatry-rock

@ Rock physical property analysis

Phase 1: Sampling target rocks from drilled core Phase 3: Aquiring laboratory geophysical data

Dry and saturation system (density/porosity) Susceptibility

Phase 4: Analyzing laboratory geophysical data
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Data plotting Equivalent circuit analysis (IP)



Critical Mineral Exploration Based on Digital Twin

[ R

@ Geological survey @ Geological exploration
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j "\S.,. ‘;M;Yn 2 Orebody A (+45 mL) o Ge0|°gy / GeothSical DB
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Phase 4: Analyzing laboratory geophysical data
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Critical Mineral Exploration Based on Digital Twin

@ Ore genesis model @ Ore modeling
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24

Geological Survey Results i (] ”VL'_" mineralization

maE A AR )

VTM Mineralization
Gabbroic pegmatite

Lo Jusl

" Boundary of QMD-MD-MG

2 Interior of Metamorphic sedimentary rocks

3 Metamorphic sedimentary rocks (MSR) — R R

il | e

along the verges of MD-MG to the interior of

MD-MG

4 Northeast-Southwest of the upper mine 27BN U7 BN LT 24

I Quartz monzodiorite

physical Survey R

3 Alongside the boundary of MSR - MD-MG, Monzodiorite-Monzogabbro
independent magnetic anomaly has been
confirmed inside MD-MG through using 3047 X 288
UAV magnetic survey.

% Electrical Resistivity / Induction Polarization
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of the upper mine that extends to the et 238 mx50m 468,845 m3
Northeast-Southwestward. 4 & Fe-Ti (V) oxide mineralization %
aﬁ 7 Gabbroic pegmatite
0 200m - Faut

@ Drilling simulation @D Drilling & Targeting
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S Critical Mineral Exploration Based on Digital Twin
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o Al based 3D ore modeling based drilling simulation
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(o) Deposit 1t using multi-geological and geophysical data integration analysis
D Surface geology with drill hale
o]
g 3D physical properties
— Data extraction at co-locations T ML del Geu\uglcal data
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Al based mineral evaluation In-situ exploration system
Denosit assessment worcar Yok ton e food * In-situ data platform
(60m)
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CSV File Export to PC
XRF(Olympus DELTA Node. js

Innov-X) - WinCE device
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CSV File Export to PC

Ore modeling results within 30m from drill holes

% Receive real-time data % Data layering
< Base map < Project management
+ Data interpolation « Based on NoSQL MongoDB

GPS location & time < Windows 10 Touch screen
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Critical Mineral Exploration Based on Digital Twin

@ 3D electrical resistivity @ Electromagnetic exploration

3 Fold Multi-Scale AEM system + Airborne Magnetics & Radiometrics

GREATEM SkyRay Drone-GREATEM

rrrrr

20 inversion
basic interpret:

y Areal Coverage: 500mXS00m

Areal Coverage : 5,000mx5,000m
DOI: about 100m (shallow depth)

DOI: about 500m (Deep depth) i

Y

apasd

Areal Coverage : arbitrary
« Depth of Investigation (over 10kmX10km) Spatial Resolution »
DOI: about 300m (Medium depth)

@ Hyperspectral exploration @D 3D geological model based simulation

<+ Application of hyperspectral technology

Mine face mineral mapping Development of hyperspectral scanning system for mine tunnef

MT 2D/3D

Digital outcrop model

Gravity modeling B—— ..f?ﬁi»vﬁrﬂ?fi




Critical Mineral Exploration Based on Digital Twin
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report 3D visualization e
Data Processing ‘
e ——
= oy |
1 - 4 °'“-“

/ Site management
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KIGAM Drone Data Platform
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Sensor drone operating system Geo-Spatial Info. Management Historical remain
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3D Numerical Analysis




Cooperation with Australian organizations

= Minerals Research Institute of = Geological Survey of Queensland

Western Australia
= Curtin University

= WA-Korea Business Forum
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Geoscience Australia
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= Geoscience Australia

@ Collaborative Project Arrangement Cooperation on Critical Minerals
between KIGAM and Geoscience Australia

Agreed collaborative research projects
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* Characterizing critical minerals in ores

* Geophysical characterization of critical mineral potential in mine waste

« Enhanced regional—scale mineral potential mapping using machine learning techniques



