PROJECT

carbon reduction in production routes NEWSLETTER
operations based on smart carbon usage N1
and digitalisation techniques

INTRODUCTION

Secondary Carbon Carriers (SCC) (e.g. biomass, biochar, rubber, polymers) have been
recoghized as potential alternatives to fossil coal in ironmaking and steelmaking operations.
These materials can replace fossils as reducing or carburizing agents, and energy carriers in
steel production.

The utilization of chosen SCC has been successfully demonstrated in several projects. But SCC
may have oscillations of availability and degradation of properties in time. Crosscut project
applies a multimaterial approach, to overcome these difficulties. The project approach is
based on following assumptions:

*» Thedemand of SCC forironmaking and steelmaking is huge (to achieve a significant CO,
reduction). On a conservative basis SCC demand roughly evaluated in 8,5Mt per year
(130Mt steel annual production, 55%BF and 45%EAF, 2024 production data from
Eurofer) with subsequent CO, savings of about 22Mt.

* The availability of a single material may differ during the year.

* The characteristics of the materials are different and variable and blending of materials
may be necessary. For example, volatile matter, fixed carbon and presence of
contaminants (e.g S, P) are strongly variable from polymers to pyrolyzed biomass.

*» Depending on specific applications, one material fits better respect another one: for
example, polymer grains are suitable for EAF (or BF) injection, while pyrolyzed
biomasses are suitable for basket charging in EAF.

The project will consider BF based route, EAF route and FeCr production. FeCr and in general
iron alloys are main responsible of Scope 3 emissions.



PROJECT SCOPE

In order to achieve the European climate neutrality target by 2050, it is fundamental to cut the
emission related to both direct steel production and iron alloys production. An important
mitigation action can be obtained replacing fossils with Secondary Carbon Carriers (SCCs).
Moreover, the adoption of a circular economy-based approach is fundamental to minimize
waste materials landfilling throughout the EU.

Several SCCs have been already tested as substitutes of carbon for steel production, however
they may have oscillations of their availability and properties within the year and their
availability is also dependent on the local conditions of each industry. Consequently, it is
necessary to get the capability to work with a wide set of fossil fuel substitutes, keeping
constant plant productivity and energetic performances, without negative impacts on
environment and steel product quality. The general objective of the CROSSCUT project is to
target the flexible utilization of several SCCs, in EAF and BF based production routes. In EAF
steel production, three different modes of utilization will be tested (single injection point,
multiple injection point and combination of injection and charging) at industrial level. In BF
based production route, an analysis and feasibility study will consider utilization in coke
making, sintering and injection in BF. In iron alloys plant, SCC will be used for FeCr production.
Moreover, CROSSCUT demonstrates a multimaterial approach, which targets the replacement
of fossil fuels up to 100% in various process steps (Fig. 1) This approach is supported by the
development of digital platforms for materials management inside the factory and the
integration of a Decision Support System (DSS). Moreover, the storage and handling of the SCC
will be optimized via sensors and collection of materials data in order to be compliant with
incoming steel Digital Product Passport.
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Figure 1. Scheme of CROSSCUT approach



CONSORTIUM

The project consortium is composed of eight partners and two affiliated entities, from five

different European countries (Fig. 2).
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Figure 2. Crosscut Consortium

Below is the list of the partners and main role in the project.

PARTNER | ROLEIN THE PROJECT

RINA-CSM Project coordinator; support to materials characterization, development of
processes; Digital Twin and Digital platform for materials management.
Definition of requirements for Digital Product Passport. Techno-economic
analysis (TEA)

LME Steelmaker. EAF industrial trials.

SIDENOR Steelmaker. EAF industrial trials, transferability of CROSSCUT approach

SID I+D Affiliated entity of Sidenor.

Feno Steelmaker. EAF industrial trials.

CSl Affiliated entity of FENO.

tukasiewicz
-GIT

Utilization of SCC in sintering process with lab tests and pilot plant.

Swerim Definition of materials pretreatment for FeCr production and support to
Vargon; life cycle assessment (LCA) and life cycle costing (LCC).
ADI Characterization on SCC and feasibility study in Integrated route.

Vargdn

Real size electric arc furnace for FeCr production.




