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Circular Steel for Mass Market Applications: Challenges

Challenge 1: gy and Residual Elements Challenge 2: Scrap as a Raw Material \

14 (a) :Sample A (without MnS) Qualitative Eneray/Cost
Slag phase SEIL 3 Cu , =
12 Ala O 245 ;
ez *U A4 Ca &
10 | o ac v ’
Distribution mode! for Fe BOF/EAF
= 0.01 (mol fraction)
g ||Po:=19x10%Pa A Mg
Pi=85Pa
£ ||rt1e7ak o an ® sr - et
6 I ——— 1| S E
~N T O Alloying elements 2 N 30um
en 4 ®sSi O Recoverable elements =
2 oB A Deoxidation agents (b) :Sample B (with MnS)
) oNb v } cr } ¥ 3
o - F Pb ozn
w »
i } Mo - Cu eag
-2
‘ e Ni - elsn Gas phase
-4
- =10 0 5 10

@
=
=]
B
g
E)
N}

@)

-

Qi

®

-

0Q

(o]

w

“

Q

(7]

(o

Q

=

Q.

>

(@]

(@]

[ o

q

Q)

(=

(0]

@)

=

Y e c
= e
Q e
[l A
1"} Faedl
N

Q)

[

o

5/

Challenge 4: Adapting the Industry \
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CiSMA

in a nutshell

Application of Circular Economy principles
in the Steel industry

Scrap-based
Steelmaking

Improving
Scrap Fluxes
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Circular Steel for Mass Market Applications: Challenges

Challenge 2: Scrap as a Raw Material \
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Robotic
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PRESENTER NAME: Robert Baudinet
EMAIL: robert@matvision.eu
DATE: 2025/04/02

Funded by
13 the European Union




o
ULiege robotic sorting line ( 3SMA

SENSOR-BASED SORTING SYSTEM 9 ARTIFICIAL INTELLIGENCE
by MATVISION (

» Allows to assess

o e e, which subset of
TNy R Type:Plastic .
DATA-FUSION R~ R O Material: (PVC) sensors suit best a

Size: 10cm x 5cm x 2cm .
specific case-study

Density: 13 g/cm3

SN 4 ) > Multi-output sorting
o SORTING with delta-robots =>
/_\
SENSING Number of sorted

classes is flexible

» Up to 20 classes
sorted in one pass
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ULiege robotic sorting line ‘ 3SMA

Differentiating your materials by
* Shape: 3D Camera to detect the pieces and measure their volume

* Color: .
« |IRGB Camera
. VNIR i mm.,
* SWIR (used for plastic differentiation) 1 § s —_— 7 \;‘ \

* Density \ 3 X

(spectral
axis)

* Transmitted XRay to see through metals 0.5

* TeraHertz (soon) to see through plastics
* Elementary for alloy differentia’Fior) and pollutant detgction 800 sonagt o

» LIBS to measure under painting layers and coatings

 XRF (soon) for elementary measurements
* Induction: Induction sensors to differentiate metallic materials from plastics, wood,

rubber,...
KR Fundied by — — Customizable sensor combination adapted to your problem

the European Union
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ULiege robotic sorting line ( 3SMA
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How to separate non-ferrous ‘35MA
metals

How to separate non-ferrous metals (Cu, Al Zn, brass,...)
from shredded cars?

YY) — Multi sensor & multi output sorting demonstrator
'. — developed by an academia/industry consortium

' - . . -l

Ses,

Aluminium Stainless Plastic Battery
alloys steel recycling recycling
Funded by

the European Union

18




2616

Intensities (a.u.)
8

2231

-
-
-
-

Intensities (a.u.)

SAMPLE

Funded by
the European Union

19

PO T
235 375 550
Wavelength (nm)
S
~N
™
235 375 550
Wavelength (nm)

=
o -1-1-1-F-T-

Libs analysis:

Sample surface is excited by a laser
Plasma is created

When cooling down, the plasma emits
light

This light contains peaks characteristic
of elements present

Optics collect light and transmit it to a
spectrometer
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Robotic sorting in the {cisma

CISMA project

The aim of work package is to:

* Analyze and move beyond the current limitations of working with scrap as a
raw material,

* Deal with undesired residues and alloying elements

It translates into the following specific objectives:

» Analyze current fluxes of scrap (internal to the steelmakers and
commercial/public market)

» Propose and test strategies to improve the quality of post-consumer scrap:
using the robotic sorting line
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Robotic sorting in the
CISMA project

Common robotic sorting problems

(e.g. Aluminium sorting)

60% of the stream could be
considered as waste when
targeting specific alloys (e.g.
BXXX, 6XXX)

The target classes are removed
from the belt during the sorting

Quality is more important than
the throughput

Funded by
the European Union

o)
{cisma

CISMA robotic challenges

Less than 2% of the stream
could be considered as waste

Negative sorting: The target
classes stay on the belt

High throughput is crucial
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Circular Steel for Mass
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Thank you!

This project has received funding from the Horizon Europe programme
project num. 101177798. This document reflects only CISMA consortium
view and neither the European Commission or any associated parties are
responsible for any use that may be made of the information it contains

PRESENTER NAME: Robert Baudinet
EMAIL: robert@matvision.eu
DATE: 2025/04/02

Coordinators information
Eurecat Technology Center

Begona Casas
Project Coordinator

Jaume Pujante
Project Technical Coordinator

info@cisma-project.eu

A project coordinated by:

eurecal
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