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TODAY

1969

INDUSTRY 4.0
Cyber Physical Systems,

INDUSTRY 3.0 internet of things, networks

Automation, computers

INDUSTRY 2.0 and electronics

Mass production,

INDUSTRY 1.0 assembly line, electrical

Mechanization, steam energy
power, weaving loom

https://media.licdn.com/dms/image/C5612AQF CIXfI8rOalw/article-cover_image-shrink_720_1280/0/1591070880691?e=21474836478&v=beta&t=i50_xy_XFoCSscXa-Gws_PDnRz0a_HG0z_inN2ZoswE
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Big Data

Augmented e Advanced
Reality robotics
Simulation
Industry

Additive
manufacturing

4.0

° technologies
Cybersecurity o e e

Al

Cloud

computing Integration

Internet
of Things

(Scientific reports, 2023)
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Internet of Things || Virtual Reality || Big Data | Robotics || Artificial Intelligence || 3D Printing
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Growth in demand for key critical minerals in the Net Zero Emissions by 2050 (NZE) Scenario

Copper (Mt) Lithium (Mt Li)
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H7| XSk oo S | E S [Kg/car]
Liccce)  Ni Co Mn Cu Al
Tesla
Model S . .
60 53.5 9.9 X 26.6 12.3 18650 Cylinderical
75KWH (NCA)
BMW
i3 Gen2 33 14.6 12.0 10.7 15.8 6.9  Prismatic
(NCM111)
3I3KWH
GM 71 26.3 26.4 43.9 39.7 24.5 Pouch
BOLT (NCM622+LMO)
. v Cathod v Cathode v Cathod v Cathode ¥ Anode v Cathode Substrate
60KWH v Elic;?oljte v Lead Tab arode arede Substrate v Lead Tab
v Lead Tab v Can/Cap Ass'y
v" Pouch

*Source : SNE Research
> XtSAHMIAHZHYAMZF - 97 million(2018), 92 million(2019), 78 million(2020),
80 million(2021), 85.4 million(2022), 94 million (2023)
> 2020'A MIA| H7| Xt Hojzk2 32 A A|ZERFE0] 4% (IEA, 2021)

> EASUBTUNE QofAlE 2030E7HK| AIREKRE0] 40%7t E|ofst




> H:3,190,1108E(2017)
> 20| 322,974 ME(2018)
> Bt7k 61,163 ME(2017)

> F2|: 20,252 ME(2017)

> LIZ: 1,990 HE(2017)

> 2|§: 209 ME(2017), LCE 7|1=

>3

Lz

E: 110 ME(2017)

> HiLIE: 80 ME(2017)
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P 0|2 Tesla
> O|=3 H{HICHO| 35GWh M4t 22| 7|7t MER| 744
> ¥ 25,000 ton LCE 2|& ¢ZF AH| Fak

> MZH| 2Z2t 312 F HElel S22 floh S0|0IM L= M7 Z2HE 9IF=2 2|§ 32

> WD Alcat TRHE BI|ZZA, Silver peak S HHICH ZRHE Aot &

> Tesla Secures Rights to Mine Its Own Lithium in Nevada: 2020. 9.30 Bloomberg
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222 Behsts EQEL XA(TTC)E 2012H8E THELA
> Orocobre?| Salar de Olaroz X|& 25%
> loneer(22.06) offtake agreement for 4 ktp of lithium carbonate for 5 years

> Recycling agreement with Brunp
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Cloud computer based
4D geological Integrated Interpretation
. Digital
disaster T
icti i technol
pred|c’glon or mineral Machine echnology
potential map running
based 3D GIS DB
big data || & Quarry loT7|%4 M A|ZH
analysis ZEEFEM
A|AE

Drone based
exploration

- 3D geological
modeling platform




Mineral potential mapping Concept R

4—| 3D modeling

Data
Integration

Regional scale 3D model

3D mineral potential mapping

I Potential target mapping |

Result of potential mapping (1)




Qld|HM/=EZ 7|0t Z2|EhAL | samaat

g2 EHY M2 =2L|EY

b=~ a4

=Ll x|gt
2ISAHH AtEH2EY HE/4d Fst 22|




7 = !\ ‘ -
o a“ e 2




AEL| ALS L7128 XIS ME X ZAL

(a) geological data from borchole
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© Conventional coal:fired power plants release CO; directly into the atmosphere.
Plants equipped with CCS will copture much of the CO, instead.

Alternative possible
locations for CO;, storage

© CO; con be injected
and stored deep
underground.

(Power Engineering International, 2015)



(Techworld online news, 2021.04.13)
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