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Application of thermal analysis in characterization of limestone for
obtaining of the metallic calcium

Miroslav Sokié¢ !, Branislav Markovi¢ !, Vladislav Matkovié¢ ! Vaso Manojlovi¢?

!Institute for Technology of Nuclear and Other Mineral Raw Materials, Belgrade, Serbia
University of Belgrade, Faculty of Technology and Metallurgy, Serbia

Abstract

This paper present results of experimental investigations of metallic calcium
production from Serbian carbonate raw materials by aluminothermic process and
the basic operating parameters of the particular technological phases. The
limestone with high content of Mg, Na and K was used in the study. X-ray analysis
reveals that samples contain mainly calcite with small amount of dolomite. The
DTA/TG analysis of the limestone samples from site “Cacak” (samples C I and C
I1) and chemical composition of limestone samples are presented in the graphical
abstract. At DTA curves of both C I and C II samples sharp endothermic peaks are
noticed, related to the dissociation process followed by the endothermic heat effect.
Since the DTA curves show only one clearly defined peak, it can be concluded that
the calcium carbonate is solely present in the raw materials in the form of calcite,
while aragonite is not present. At first, the effects of temperature, time and
granulometry on the calcium carbonate calcination were examined. The
dissociation process was completed in 10—15 min at 1200 °C, and the dissociation
rate increased with decreasing particle size down to 5 mm. Afterwards, the
aluminothermic reduction process of calcium oxide was investigated. At a
temperature of 1200 °C and vacuum of at least 3 kPa, the reduction process was
completed within 2 h. The chemical composition of calcium oxide and metallic
calcium showed increased content of magnesium oxide and alkaline oxides
(especially sodium).
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Graphical abstract:

The chemical composition of used limestone samples

Content, %

Component Cl Cll
Ca0 : 53.65 53.72
MgO 1.18 1.52
Al>,O3 0.19 0.03
Fe>O3 0.15 0.18
SiO» 1,21 0,39
Na,O 0.09 0.16
K20 0.03 0.02
Loss of annealing 43.36 43.88
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