
• Sc and Sc-bearing alloys synthesis from Sc precursors

• Understanding the fundamental reactions governing 

the metallothermic reduction

• Detailed thermochemical description of the systems

New Metallothermic Reduction Methods for Sc and 

Al-Sc master alloys

EXPERIMENTAL METHODS
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Synthesis

Vacuum Induction Melting (VIM)

Characterization
 ICP: Product composition

 XRD: Analysis of phases

 EDS: Elemental distribution

FUTURE WORKCONCLUSION
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OBJECTIVES

Compound ScF3 Al2O3 Ca CaF2

Wt.-% 5.3 33.2 24.8 36.7

Optimized thermochemical

system that ensures

 100 % Sc yield

 All-liquid slag

 Sc/Ca ratio > 1
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activity
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formation

ScF3 + Al / Sc2O3 + Ca/Zn CO-REDUCTION ScF3 / Al2O3 WITH Ca

• Scale-Up in Ta

crucible (co-

reduction)

• Investigating

reaction

mechanism by

gas-solid cell

• Slag Sc content as target:

intermediate temperatures optimal,

low pressures aid Sc reduction

• Ca surplus with bigger impact at

longer retention times

• Metallothermic reduction of ScF3 feasable with various reducing

elements – challenges remain with regards to crucible material and

understanding the reaction mechanisms

• Sc2O3 reduction only possible at low yields with spinell formation
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Phases left in crucible. Metal on

the left, slag on the right
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