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Abstract : As global concerns about climate change intensify, the decarbonization of the steel industry, accounting for
approximately 7 % of global greenhouse gas emissions, has become increasingly essential. In Korea, the world’s sixth-largest

steel producer, steel production contributes to about 15 % of the nation’s total greenhouse gas emissions. This study assessed
the carbon emissions profile of Korea’s steel production using the life cycle assessment (LCA) methodology and
quantitatively assessed potential emission reductions by adopting low-carbon technologies, including electric arc furnace and
hydrogen-based direct reduced iron, by applying the GREET model. The results indicate that hydrogen-based direct reduced
iron (H-DRI) can reduce emissions by up to 0.89 tCO,-eq per ton of crude steel compared to the conventional Blast Furnace
Basic Oxygen Furnace route. Scenario-based simulations incorporating 2030 projected power mix data suggest that
combining hydrogen-based production with electric arc furnace expansion could lead to up to a 41 % reduction in emissions.
These findings offer strategic insights for facilitating the Korean steel industry’s sustainable transition under international
regulatory frameworks, such as the Carbon Border Adjustment Mechanism (CBAM).

Key words : Blast furnace-basic oxygen furnace, BF-BOF(1.2-7% &), Electric arc furnace, EAF(Z 7] %), Natural gas-based
direct reduced iron, NGDRI (1 A71A2HIAE), Hydrogen-based direct reduced iron, HDRI(5=4AZFAA|A), Greenhouse
gas emissions, GHG emissions(24 7} vi&)

Nomenclature 1.2

BF-BOF : blast furnace-basic oxygen furnace 7 ]jr ﬂ@r\—‘:‘ A A}zl A sl dslor & 71 Al et
EAF  :electric arc furnace 213 - B Aol o) & 3Asy] % 22 e
DRI : direct reduced iron o o ;E’Ai 20153 A A= P Ao M= AT Ht
NGDRI : natural gas-based direct reduced iron 71 S AkAsl oA iy 1.5 °C o] st= Algkst=
HDRI  : hydrogen-based direct reduced iron AL Ex 2 AAGSACED oo we} Zp=& =) 24
CO, : carbon dioxide 7}~ 7455 ¥ (Nationally Determined Contributions, NDC)
CH, : methane S AFstar FAA ] 4 AE S FHEIITE ol §
N,O  :nitrous oxide o2 Ake] FtollAe] 247k ES 7| $Rs)
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Table 1 Comparative Table on Decarbonization of the Steel
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etal.” assessment of biomass, EAF
’ hydrogen steelmaking ’
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Process systems
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Table 2 Countries exporting iron ore to South Korea

ing Process Improvement on Greenhouse Gas Emission Using the GREET Model
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(a) Blast furnace flow chart
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Fig. 3 Process flow diagrams of each steelmaking process in (a), (b), (c) and (d)
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