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Green Innovation Fund Project on
“Hydrogen Utilization in Iron and Steelmaking Processes”

Rlastftinace technologies utilizing hydrogen from

H COURSES50 Development of hydrogen reduction
within steelworks

Development of low-carbon technologies
Q g;‘;f;ﬁgggeSEso using external hydrogen and CO.
contained in blast furnace exhaust gas
Hydrogen-based direct Development of direct hydrogen
reduction furnace reduction technology
] Large-size electric arc Development of technology to
| . j furnaces that produce remove impurities in electric arc
high-grade steel furnaces using directly reduced iron
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Recycling
process gas

A

Burden
(pellets)

DR plant _
In the DR plant, iron ore in

the form of pellets is redu-
ced to sponge iron using
hydrogen (natrual gas as a
transitional solution).

Reduction gas
(hydrogen, natural
gas as a transitional
solution)

Electricity
</ \7— (renewable)

- ‘

Ftn ynn___ )
Melter NG ,4-"/ [ \
In the melter, sponge iron is | 1 '
further processed into hot . s et ~
metal, and then transferred
to the established converter
process.

el

Liquid iron,
slag

® 3 tkH2Steel®:DRI+MELTER
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Clean electricity (post 2030)

Blue hydrogen
Input

separation 0
and carbon capture and storage carbon sources
Carbon storay
of carbon in natural gas ”
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Carbon storage
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Dovolopmant and tast furnace [ogaced] [ s ] (Dot |

ina i Start demonstration at the Kimitsu No.2
Started testing in FY2008 Blast Fumace in 2026

Hydrogen
generated in the COURSES0 | COURSE 50
steclworks test furnace actual furnace
Coking coal ||Iron ore|| Direct reduced iron
Super COURSES0 Reduction with .%
test furnace carbon \ = @ =) COUS
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Hydrogen generated
in the steelworks
Reduction with hydrogen Wl
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v by around 2040 0 issi maxinized

Verified a 33% blast furnace CO2 emissions reduction effect
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Figure 1. Concept of JISF Mass Balance Steel

» Identify CO2 reduction projects
» Calculate reduction based on the difference

» Certify reductions
in emissions before and after the project

» Allocate any
» Manage total reductions
» Aggregate reductions

reduction amount as
long as it does not

S48 5%*5% Lé? 55
ﬁﬁtsgﬂgg Y &
= 0% — 00 #

» If reductions are certified, they cannot be claimed as v
emission reductions unless allocated via certificates

B &
B 9

o

W Ea g% "9 O

Emission reductions can be allocated to products
from factories different from the one implementing
the reduction project; attaching certificates allows
them to be sold as “mass balance products.”
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Technology Comparison: HyREX FBR vs. Shaft

HyREX Fluidized Bed Reactor Shaft Furnace
Reduction . .
S ﬂ—(;j Fluidized bed Pellet Fixed bed
: A —
Fineore | L‘”ﬁ F - (Fe,0,) 0% loictaingaratife
(Fe;0,) ‘BI \JY/ A — 10~16mm S zone
~ S | Wl |\ | & 3
0~6mm - ﬁ U | (T ( 6| High-temperature
S ﬁ 1QOOIN zone
DRI(Fe)
Ay ; Suspension of fine 0%
Distributor H ore by gas flow DRI(Fe)
Raw materials PR Fme ironore (Iow cost) SHROEESHEY ey Hrlrgrh gradebeilété (h|th cvo”s't-) rrrr
Pre-treatment X (used as mmed) O (iron ore pre-processed into pellets)
Fe content Fe 55% or hlgher (avallable supply is 70%) Fe 67% or higher (available supply is 4%)
Particle size 0~8mm 10~16mm
Hydrogen Hydrogen gas is mixed with fine ore Hydrogen gas travels between pellets
contact
9 (o 0
POSCO;s]Decarbonization]investmentiPlan|
2022 2023 2026 2030 2050
-Initiate the . -Approve EAF = -Operatea  -Complete the -Achieve net zero by
designof a installation at = 2.5 Mtpa- developmentof = adopting HYyREX and
HyREX Gwangyang capacity commercial other decarbonization
demonstra-  Works EAF at the HyREX pathways
tion plant Gwangyang  technology

Works
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Sustainability Indicators Report 2025

1
2. Green Steel Economics

3. ﬁﬁ%ﬂﬁﬁi&ﬂ&iﬂﬁ‘ﬁﬁiﬁﬁ?I*i%%ﬁ
4

CBAM regulation report: navigating the EU s new carbon border

rules for metals

5. GX Policy Achieving Decarbonization and Economic Growth Together

6. JFE Steel Selected for National Project Targeting Carbon-neutral
Steelmaking

1. Korea approves Phase 4 K-ETS allocation plan for 2026 - 2030

8. tkH2Steel®: With hydrogen to carbon-neutral steel production
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https://worldsteel.org/wider-sustainability/sustainability-indicators/
https://www.globalefficiencyintel.com/green-steel-economics
https://e-info.org.tw/node/242725
https://www.fastmarkets.com/insights/cbam-regulation-report-navigating-the-eus-new-carbon-border-rules-for-metals/?utm_source=chatgpt.com
https://www.fastmarkets.com/insights/cbam-regulation-report-navigating-the-eus-new-carbon-border-rules-for-metals/?utm_source=chatgpt.com
file:///D:/DepartmentAffair/20240215_同仁專案報告/GX%20Policy%20Achieving%20Decarbonization%20and%20Economic%20Growth%20Together
https://www.jfe-steel.co.jp/en/release/2024/12/241220.html
https://www.jfe-steel.co.jp/en/release/2024/12/241220.html
https://icapcarbonaction.com/en/news/korea-approves-phase-4-k-ets-allocation-plan-2026-2030
https://www.thyssenkrupp-steel.com/en/company/sustainability/climate-strategy/climate-strategy.html

10.
11.

12.
13.

14.

ArcelorMittal is today providing an update on its decarbonization

plans in Europe

ArcelorMittal 4q24-earnings-release

Verified the World s Highest Level of CO2 Emissions Reduction at
33% by Heated Hydrogen Injection in the Super COURSE50 Test Furnace
Remaining Challenges for Mass Balance Products

From CCUS to HyREX: The Full Lineup of POSCO Group s

Decarbonization Strategies for a Sustainable Steel Industry

BHP and POSCO partner to advance hydrogen-based ironmaking
technology
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https://corporate.arcelormittal.com/media/press-releases/arcelormittal-provides-update-on-its-european-decarbonization-plans
https://corporate.arcelormittal.com/media/press-releases/arcelormittal-provides-update-on-its-european-decarbonization-plans
https://corporate.arcelormittal.com/media/5rmh5v4y/4q24-earnings-release.pdf
https://www.nipponsteel.com/en/news/20240206_100.html
https://www.nipponsteel.com/en/news/20240206_100.html
https://www.renewable-ei.org/en/activities/column/REupdate/20251023.php
https://newsroom.posco.com/en/from-ccus-to-hyrex-the-full-lineup-of-posco-groups-decarbonization-strategies-for-a-sustainable-steel-industry/
https://newsroom.posco.com/en/from-ccus-to-hyrex-the-full-lineup-of-posco-groups-decarbonization-strategies-for-a-sustainable-steel-industry/
https://www.bhp.com/news/media-centre/releases/2025/10/bhp-and-posco-partner-to-advance-hydrogen-based-ironmaking-technology
https://www.bhp.com/news/media-centre/releases/2025/10/bhp-and-posco-partner-to-advance-hydrogen-based-ironmaking-technology

