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Study on Kinetic Parameters of Magnesite Decomposition
Reaction in CO, Atmosphere
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Abstract: Magnesite decomposition reaction behaviors and kinetic parameters in pure N, and
pure CO, atmospheres were investigated by conducting thermogravimetric experiments. Firstly,
by analyzing the TG-DTG curves, it was found that CO, exerted an inhibitory effect on the
magnesite decomposition, and the corresponding decomposition temperature range increased by
50~100 K in a CO, atmosphere compared to that in N,. Meanwhile, affected by CO,, the
decomposition of CaCO; impurities in the sample was separated from the primary reaction,
manifesting as a distinct weight loss stage in the TG-DTG curves. Furthermore, by using the
combined kinetic analysis method to calculate kinetic parameters, it was revealed that the activation
energy for the magnesite decomposition reaction in a CO, atmosphere was 307. 93 kJ/mol, which
was significantly higher than that in N,. Finally, the kinetic expression was established based on
kinetic parameters, and the magnesite decomposition time was estimated under various
temperature conditions. The results show that for temperatures below 1 000 K, an increase in the
temperature by 40~80 K is required to make the decomposition time in a CO, atmosphere close to
that in N,. Conversely, for temperatures above 1 000 K, the decomposition time in two
atmospheres is relatively close.

Key words: carbon dioxide; reaction kinetics; magnesite; pyrolysis; thermogravimetric analysis
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