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Objectives and context | CO;Reduction | | -25%C0; > | 50%C0, > | -95%CO, >
Investigate, model and quantify the environmental burdens generated by the Development of Alternative Routes for Steelmaking Current Recycling Route
Reducing Iron Ore by Hydrogen (under development) Electric Arc Furnace Steelmaking

production and the usage of refractory materials in the steelmaking through a life cycle
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» Find the most sustainable option for both producers and users e — s

» Support the transition to the green steel
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In relation to three pillars of circular economy: Limestans | ~ -
» Design the loop: modelling and optimising relevant production routes of several e ‘_,- — e,
refractories in an eco-design perspective; Blast furnace Converter

(Ironmaking) (Steelmaking)

» Slow down the loop: optimising environmental footprint of the refractories once
applied in the steel industry;
» Close the loop: integrating recycled materials in the production route.

Conventional Blast Furnace Steelmaking - Reducing Iron Ore by Coke

| Today \ | 2020-2030 > | 2030-2040 > -

Figure 1. Conventional and new steel production routes (from CESAREF)
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Figure 3. Refractory life cycle and related LCAs Botom Tap

Software LCA FE (previously GaBi)
Primary data, Ecoinvent 3.9.1

Figure 5. Electric Arc Furnace, EAF (from Hay et al.?)

» Possible recycling routes

EF 3.0 impact assessment method

Goals

Filling the actual gaps of the LCAS of refractories

» Provide a methodology for data gathering and integration

» Improvement of the LCA database with process level data collection

» Full modelling of 3 production routes (curing, sintering and fused casting)
» Analysis of the entire life cycle (cradle-to-cradle)

» Enhancement of the eco-design conception and the recyclability potential

End-of-Life

Landfilling

1 Hay, T.; Visuri, V.-V.; Aula, M.; Echterhof, T. (2021) A Review of Mathematical Process Models for the Electric Arc

Figure 6. Most common End-of-life management routes of refractories
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