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Introduction Results (continued)

<+ Context and problem description “* Slag samples analyzed using SEM-EDS
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Advantages = Possible driving forces for refractory corrosion are listed below:
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Scientific and industrial challenges

Pre-mature failure of carbon bonded magnesia refractories occurs in different operational units such
as ladle furnace (LF).

Refractory corrosion due to chemical reactions with the slag is one of the main degradation
mechanisms of the refractory.

Refractory corrosion bears multiple costs on the process (e.g., operation downtime, replacement
costs for new refractory bricks, and man-hour requirements) and leads to waste generation.

Rate and extent of chemical reactions can be complex and change based on the process’s Initial | | | * Basicity (CaO/SiO,)
conditions and operational variables and need to be well understood before any improvement.
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** Projected slag composition during the process MgO
* Objective
: . . _ _ - 1) EAFslag
The slag analysis reveals useful information about the process evolution and thermochemical and 09 o + P, =021 atm
physicochemical phenomena underlying the refractory corrosion (e.g., redox reactions, refractory oxide “ \ e T=1650°C
dissolution, slag viscosity and basicity). The main objective of this project is to characterize the slag .+ P=1atm
and its physicochemical properties from the two main units of EAF and LF. N
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Samples were characterized using different

techniques categorized into two major groups:

v microstructural analysis (SEM-EDS, EPMA, and
XRD)

v" bulk chemical analysis (lCP-OES) . SRRV L, Mohoxide + Sla\ig
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EDS analysis of slag sample
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2) Thermochemical calculations using FactSage 8.2
= performed based on the slag microstructural analysis F ctSage g oy T e
to derive further data about the slag and process

(e.g., basicity, MgO solubility) - < Conclusions
For  systems  containing : : : : : :
| | stoichiometric phases, solution _ From the slag microstructural analysis and thermochemical calculations, the following conclusions
databases used In the calculations | phases, and any number of could be derived:
v FT oxid components, many types of comomr—l e Dz e = Although EAF slag is not saturated in MgQO, it is not corrosive toward the refractory. In addition
v Fact PS phase diagrams can be| | Al e N5 [ Comioom to the lower thermodynamic driving force, this can be explained by a lower dissolution rate of
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constructed using the phase ooz "7 www.factsage.com MgO In slag.

diagram module. = LF slag from the plant is saturated with either spinel or spinel/monoxide solids. A slag saturated
only with the monoxide phase has considerably a lower solubility for MgO.

= Thermodynamics (CaO/SiO, and CaO/Al,QO, ratios) and kinetics (bath agitation due to Ar
stirring) both play a key role in the MgO solubility in slag and the refractory corrosion in LF.

Conclusions & Future work

FactSage software interface

Results < Future work

< BSE images of slag samples = Use of _ICP-OES to cr_oss-valldate the bulk composition of the slag
= Collection and analysis of several more slag samples
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