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Electricity for H; production Energy consumption
= 1000
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m Coal © Energy intensity

used for electrolytic H,
IEA 2020. All rights reserved.
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Equity Funding Activity - Renewable Energy - Comp...

From Jan 01,2017 - May 31, 2022 as of May 31, 2022

Amount of funding (SM)
$10,000M 253

235
225 226 228

Number of deals

250

$8,000M
200

$6,000M

$4,000M

3127
$2,000M 2274
1782 1871
S0M

2017 2018 2019 2020 2021 2022

50

created with: (@B CBINSIGHTS

Source: CB Insights

TPES (EJ/yr)
800

Accelerated deployment
of renewables and
energy efficiency

TPES increases 21%

700 by 2050 under
current policies 27%

600 ﬂsult in 24% decline
500 —————— [
400 —————
69%
300 ———
86% 13%
200 =
100 ——— 35%
0
—
2017 2050 2050

Planned Energy Scenario Transforming Energy Scenario

. Renewable Non-renewable
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AUSTRALIA
29%

INDIA
5%

UKRAINE
4%

RUSSIA
15%

KAZAKHSTAN
1%

BRAZIL
13%

SOURCE: USGS, HUATAI SECURITIES RESEARCH INSTITUTE
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Mudd, Gavin M. "The limits to growth and “finite’mineral resources: re-visiting the assumptions and drinking from that half-capacity glass."

Ihié€rnational journal of sustainable development 16.3 (2013): 4.
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Industrial direct emissions Iron and steel sector direct emissions
__I:‘—? 12 -.:3_:' 30
( 10 G 25
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2 05
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2019 2025 2030 2035 2040 2045 2050 2019 2025 2030 2035 2040 2045 2050
OSTEPS (emissions above SDS)  mChemicals O STEPS (emissions above SDS) ®Asia Pacific
B Iron and steel oCement :E;‘gsz'a :I'éd::gil}eeEast
® Other industry O Central and South Amenca ONorth America

[EA 2020. All rights reserved.
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Spreitzer, D. and J. Schenk, Reduction of iron oxides with hydrogen—a review. steel research international, 2019. 90(10): p. 1900108.

Dehghanimadvar, M., et al., Hydrogen production technologies: attractiveness and future perspective. International Journal of Energy Research, 2020. 44(11): p. 8233-8254.
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(Carbon Capture Utilization and Storage) CCUS -Y
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Greater than 1km
%00, POFOUS rock
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Provided by the Global CCS institute
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STEPWISE Pilot (SEWGS) @ Kimitsu Iron Works (Nippon Steel) @
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Global CCS Institute

Pires, J., et al., Recent developments on carbon capture and storage: an overview. Chemical engineering research and design, 2011. 89(9): p. 1446-1460.
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Iron ore Green pellets fron ore sintering process oxidized pellets

Wiencke, J., et al., Electrolysis of iron in a molten oxide electrolyte. Journal of Applied Electrochemistry, 2018. 48(1): p. 115-126.
Guo, D., et al., Direct reduction of iron ore/biomass composite pellets using simulated biomass-derived syngas: Experimental analysis and kinetic modelling. Chemical Engineering Journal, 2017. 327: p. 822-830.
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TODAY

1969

INDUSTRY 4.0
‘ 1 870 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

Z =




Robotic Technology

Artificial Intelligence

@—A Simulation

Data Cloud Technology

Virtual Reality

® 3D Printing

RFID & RTLS

® Digital Transformation
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eg: Fe-Mn-C: A36& AS724 - eg: Medium Carbon Steel,

_ Quench-Temper steel

S 5lwg 295
Hot dipped Galvanized

Multi ph Dual ph
TRl:ptl F-)rv\?ﬁ;e' ngi pHgfz, \\ Steel Grades, Cold-rolled
BH, FB, Hot Stamp \ steel grades, Electro-zinc

coated steel grades

JE g Joo g 55!

High Strength Light
Weight Steel
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