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Typical composition of cement-bound and
cement-free bricks

Schematic of the project approach

Waste, ore dust, secondary raw materials, by-
products, abrasive dust, swarf, sludges, chips,
sieved undersize, etc.
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Objective of the proposal is the economic (re)use of primary and secondary raw material fines in EAF steelmaking and

conservation of resources by development of cement-free brick production technology, to be applied directly in the steel plant.
This will bring the following advantages: avoid disposal of wastes, enhance the use of primary and the recycling of secondary

raw material fines and save costs.
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Work programme

Sampling and characterization of primary Development of a new microwave
and secondary raw material fines pretreatment technology

L -
Recipe development and evaluation and
lab-scale brick production

l

Lab-scale reduction and melting tests

Pilot-scale brick production

1

Industrial testing
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Sampling and characterisation of primary and secondary raw material fines

Comprehensive sampling of
residues and by-products was
conducted in the steel plants.
Additional samples from suppliers
and other industrial sectors were

added. TG-DSC curves dolomite refractories
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Sampling and characterisation of primary and secondary raw material fines
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Refractories Mg0 - C
Refractories Alumina
EAF Dust
Combustion Chamber Dust
Dry Mill Scale
Wet Mill Scale
Oxi-cutting fines (fines coming
from the cutting of billets and blooms)
Fines from EAF belt additions
Fines from LF additions
Sludge (water treatment)

label
Black Slag (EAF Slag)
White Slag (Second Metallurgy Slag)
Secondary Dust (Ladle Furnace)
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Sampling and characterisation of primary and secondary raw material fines
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Quantities and current utilization
Bulk and true density analysis
Particle size distribution analysis

Photographic and micrographic
Moisture analysis

documentation

XRF analysis
SEM-EDS investigations

TG-DSC analysis

Inventory of available primary and
38 materials

secondary raw material fines
Characterization included:
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Recipe development and evaluation and lab-scale brick production

The steel plants defined priorities for the recipe development based on the inventory:

Max Aicher Umwelt and Marienhtte defined CaO and MgO containing residues as priority materials

=» Reuse as much as possible of ladle furnace slags, spent refractory/mixed residues and collected dusts
Sidenor on the other decided to focus on Fe recovery from materials like oxy-cutting fines, combustion chamber

dust and an external grinding sludge. Also, fines from EAF belt additions should be recovered by agglomeration
at Sidenor.
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Recipe development and evaluation and lab-scale brick production

The binders tested include sodium silicate, polyethylenglycol (PEG), carboxymethylcellulose (CMC), different
types of starch, molasses, copolymer binders and superabsorbers.

In addition to the different binding systems and agglomeration parameters like pressing force, pressing time,
aging condition etc. also additives have been investigated. CaCO,, Bentonite, SiO,, SiOxide and sodium silicate
hardener have used with sodium silicate binder. Fibres from paper recycling have also been tested to increase
the strength of the produced agglomerates.
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Recipe development and evaluation and lab-scale brick production

Based on the selected materials and priorities of the steel plants and the developed recipes, the lab-scale brick
production started and more than 150 recipes have been tested.
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grinding sludge and oxy-cutting fines 5
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2

ferromanganese carbon filter dust 36
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Recipe development and evaluation and lab-scale brick production

Exp.-No. | Condition | Slag former Fibres Sodium
Recipe development and silicate

agglomeration tests —
grinding sludge Y

EM

EO
EN

Dry
Wet
Wet
Wet
Wet

15 % Bentonite
15 % CaCOq4

3 % Type 3
3% Type 3

15%
15%

-
7%

7%

10% T1
10% T2

1.7%
3.9%
22%
7.4 %

143% T1 n.a.
143% T2 n.a.

CMC - Carboxymethyl cellulose

LoW in
drop test

before

after drop test
(3 times from 5 m)
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Recipe development and evaluation and lab-scale brick production

. No silicate

1.2 % Type 3
1.6 % Type 3
1.3% Type 3
1.3% Type 3

agglomeration tests

_ 14 % CaCO,
combustion chamber dust o Wet 6.7 % CaCo,
CG Wet 15 % CaCO,

CH Wet

14 % Type 1
6.7 % Type 1
15 % Type 2
15 % Type 2

4.7 % 159 %
2% 23.4%
7.1% 12%
7.1% 11.8 %

before

after drop test
(2 times from 5 m)
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