Université
de Liége

2 g '/7 !TV. y
4 3 4'.‘1 c.‘
£ S+
& y & ~
4 d y
A8 &
Ay Ay
P & ¥
< NG Sy
= A
S > A8
L g = ST
&Y
4 'y
i
A
§ 1
“‘ G RO U I
(
A
\ \
¢ N
S,
% 4
% T,
< = > 4

INSTITUTE OF
CHEMICAL TECHNOLOGY
PRAGUE

/SPw

Service public
de Wallonie

EFFECT OF RAW MATERIAL PROPERTIES ON THE KINETICS
OF IRON ORES GRANULATION

Rafael Jaimes Contreras (1), Fréderic van Loo (1), Jean-Francois Douce (2), Marek Schéongut (3), Maxime Evrard (4) FrantiSek Stépanek (3) & Eric Pirard (4)

1 Centre for Research in Metallurgy, Avenue du bois St. Jean/21 Liege, Belgium

2 ArcelorMittal Ironmaking, Global R&D | Maizieres Process, France

3 Department of Chemical Engineering, Institute of Chemical Technology Prague, Czech Republic

4 Department of Minerals Engineering and Recycling, University of Liege, Belgium

Introduction

In modern ironmaking, granulation is the first step of the
sintering process. It is typically carried out in continuous
drum granulators using water as a binder, and involves
multiple components besides iron ores, such as solid fuel
and fluxes (limestone, lime), return fines and other recycled
materials.
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As it Is necessary to maintain a consistent quality of the
granules (size distribution, porosity, strength, etc.) despite
of the varying iron ore origins, the question arises as to how
the properties of the iron ore particles influence the
granulation process.

Materials & Methods

This study focuses on the iron ores granulation process in a
laboratory-scale batch drum granulator using water as a
binder and on the investigation of the influence of raw

The skeletal density of iron ores was determined by a helium
pychometer, the specific surface area was determined by
BET and the voidage by mercury porosimetry. The results are
summarized in the following table:

Iron ore Granulometry Skeletal Density (g/cm3) Specific surface (m?/g) Pore volume (cm?/g)
Magnetite 1-2 mm 5117 0.016 0.00125
<0.25mm 5.131 0.18 -
Hematite 1-2 mm 4.766 3.4 0.035
<0.25mm 4.837 1.7 -
Goethite 1-2 mm 3.857 20.4 0.07
<0.25mm 3.853 22.1 -

The binder-solid ratio is different for each iron ore because
of the various porosities (higher for goethite and lower for
magnetite [2] ). The surface morphologies of the three iron
ores taken with SEM are presented below.
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Return fines

A series of experiments was carried out for each iron ore in
order to determine the impact of nuclei ratio, binder content
and residence time. Water spatial and temporal distribution
inside granulation drum is crucial for a good control of the
results and for a good granulation. The firsts experimental
granulation trials showed that the granule size distribution

Magnetite Hematite Goethite

Is very sensitive to the needle diameter.

materials properties (morphology and wettability of the
primary particles) on its kinetics. Laboratory experiments
were carried out in a stainless steel batch granulation drum
8.5 cm in diameter and 4.25 cm long.
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commercial iron ores (magnetite, hematite and goethite) has ° °

been carried out. The wettability of the powders has been

characterised by contact angle measurement.
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Ongoing investigation in the laboratory drum granulator aims
in particular to establish the influence of porosity on granules
strengths. X-ray pCT and x-ray image analysis have been
used to estimate granules characteristics like porosity. These
trials, using binary mixtures, allow to better focus the next
steps of this work via the use of multispectral imaging of iron
ores minerals and shape analysis [3].

A model of granule microstructure formation applicable to
layering growth in low-shear wet granulation processes will
also be used and improved within this research [4].
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size distribution and contact

The cumulative
measurements of the raw materials are shown below:
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