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Problem Statement
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» Current challenge:
+ Conventional mold fluxes contain fluorides (6-12%), could form HF(g), SiF,(g)

Cause: 1) Equipment corrosion, 2) Environmental pollution, 3) High health risks

Volcanic

Rock-water reaction eruptton
(dissolution) ( b
Granitic/

plutonic — " AlF;  Cag(PO,)F

rocks CaF; FeF, ::L(]::ln;:‘t
Prabhu S.M. et al., Chemosphers, 324 (2023 138334, Why Fluorine-Free Mold Flux Matters for Sweden
Mold flux, kg pert F in mold flux, Estimated annual F in
Crude steel, t[1] steel [2] wt.% [3] mold flux, t
~4 million 0.6-1 6-12 144-480

[1] https://www.jernkontoret.se/en/the-steel-industry/industry-facts-and-statistics/, [2] Kamaraj et al., Procedia CIRP 98 (2021): 448-451.
[3] Wang et al., ISIJ International 58.11 (2018): 1957-1964.

“The largest point sources in Sweden of fluorine and its inorganic
compounds are emissions to air from plants in the metal industry.”

(https://utslappisiffror.naturvardsverket.se/sv/Amnen/Andra-gaser/Fluor)

http://www.servicebrandglobal.com/alignment-and-sustainability/

Can we replace fluorine with environmentally friendly oxides
without losing casting performance?
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Solution Idea

Overall Aim: Design and develop fluorine-free mold flux compositions suitable for
continuous casting in Sweden.

1: Fluorine-free flux design 2: Fluorine-free flux preparation & 3: In-situ crystallization observation
Characterization

Chemical Composiiton, wt.%
CaO SI02 A|203 NazO 8203 Lizo
41.72 36.28 4 8 6 2
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Potential Impact

Scientific & Technical Outcomes Environmental & Societal Benefits for Sweden
= Optimized fluorine-free mold flux compositions = I No fluorine emissions from mold flux
» Fundamental understanding of 1) crystallization = { Safer water and cleaner waste

behavior, and 2) structure-property relationships

Long-term Impact
» Supports Sweden’s role as a global leader in fossil-free steel
= Turns a critical bottleneck into a sustainable advantage

45K SEK 55K SEK 100K SEK 50K SEK 250K SEK

Collaborators: Dr. Anton Andersson from Process Metallurgy, LTU,
Prof. Jungwook Cho from POSTECH, Korea
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