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Investigation of the Effect of Impurity Type and Amount on Heat Loss in the
Sintering Process of Magnesite Ore

S.M. Moosavi-Nezhad

Abstract

This paper investigatesithe effect of impurity type and amount on energy consumption in magnesium
sintering furnaces using thermodynamic calculations. Thermodynamic analyses were conducted using
the FactSage 6.1 software within the temperature range of 800 to 2000 °C and at a pressure of 1 atm,
under isothermal conditions. The results indicate that an increase in the purity of the ore is accompanied
by an increase in.energy consumption. For instance, in the calcination process at a temperature of 800
°C, increasing the ore purity from 85% to 100% leads to a 16% increase in energy consumption.
Meanwhile, at a temperature of 1900°C, the same increase in purity caused a 7% rise in energy
consumption. Additionally, the possibility of forming molten compounds such as Si0,.2MgO exists at
higher levels of silicon oxide impurities, which results in greater thermal losses during the sintering
process. The results of this study show that when the main impurities in magnesite ore are CaO and
Si0,, controlling the CaO/SiO; ratio at around 1.8 can not only reduce energy losses in the furnace but
also prevent the formation of magnesium silicate compounds and increase the purity of MgO in the
final product.
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EQUILIB input data and conditions

T =1900.00 C
P = 1.00000E+00 atm
V = 1.30428E-01 dm3

STREAM CONSTITUENTS AMOUNT/gram TEMPERATURE/C PRESSURE/atm STREAM
MgO_periclase(s) 8.50E+01 25 1.00E+00 1
CaO_lime(s) 5.80E+00 25 1.00E+00 1
Si02_quartz(l)(s) 8.00E+00 25 1.00E+00 1
Fe203_hematite(s) 7.00E-01 25 1.00E+00 1
AlI203_gamma(s) 5.00E-01 25 1.00E+00 1
EQUILIB output data
gram TEMPERATURE/C ACTIVITY
MgO_periclase(s) 7.82E+01 1900 1.00E+00
MgOCa303Si204_merwini(s) 1.13E+01 1900 1.00E+00
Mg2SiO4_liquid(liq) 9.03E+00 1900 1.00E+00
MgAI204_spinel(s) 6.98E-01 1900 1.00E+00
Fe304_liquid(lig) 6.77E-01 1900 1.00E+00
DELTA Cp DELTA H DELTA S DELTA G DELTA V
JK-1 J JK-1 J dm3
4.49E+01 2.26E+05 2.38E+02 -4.16E+05 1.30E-01
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