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Table 1 Compositions and average particle sizes of magnesite and calcined magesite powders
Sample MgO CaO SiO, AlLO4 Fe,05 Particle size (um)
Magnesite (%, @) 52.58" 0.54 0.05 0.02 0.28 17.6
Calcined magnesite (%, ) 96.96 1.02 0.09 0.04 0.51 22.0

Note: 1) Including both the major portion from MgCO3 and small portion from free MgO.
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Fig.1 XRD patterns of magnesite and calcined magnesite powders
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Fig.2 Particle diameter distribution of calcined magnesite powder
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Fig.3 Decomposition rate of magnesite and magnesia hydration activity under different calcination temperatures
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Table 2 Results of kinetic experiments in different alcohols

No. Solvent Viscosity (mPa-s) Dielectric constant, (25 C) Temperature (K) Time (h) Leaching rate (%) Ratio
1 Nonane 0.71 (20°C) 2.0 413 2 0.03 1
2 Heptanol 5.06 (25°C) 6.7 413 2 4.61 153
3 Ethanol 1.08 (25°C) 243 343 2 4.68 156
4 Propanol 2.24(20°C) 20.1 363 2 5.04 168
5 Butanol 338 (15°C) 17.1 383 2 6.22 207
6 Glycol 21(207C) 37.7 413 2 80.90 2697
7 Glycerine 945 (25°C) 42.5 453 2 90.01 3000
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Diffusion control Reaction control
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Fig.7 SEM images of calcined magnesite and over-calcined magnesite powders
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Leaching Kinetics of Calcined Magnesite from Glycol Solution
Dissolved with Ammonium Chloride

OU Teng-jiao'?, LU Xu-chen!, LIANG Xiao-feng'? ~YAO Sheng-yong'*

(1. Multi-phase Reaction Laboratory, Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100080, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The calcination conditions of magnesite and the leaching kinetics of calcined powder in glycol solution dissolved with
ammonium chloride were systematically studied. It was found that MgCO; was decomposed completely under 750 °C for 2 h, but CaCO;
was not. Over calcination of magnesite could obviously lower down the leaching rate of calcined powder due to the growth of its
particles. Without the effect of outer diffusion, the leaching process accorded with unreacted shrinking core model at the stoichiometric
proportion of NH4Cl-MgO and initial concentration of NH4Cl between 0~1.23 mol/L. Furthermore, the leaching rate reached the
maximum value with 1.23 mol/L initial concentration of NH,Cl. It was concluded that the leaching rate was controlled by surface
chemical reaction. The activation energy was calculated as 44.74 kJ/mol by the model on the basis of experimental data.

Key words: calcined magnesite; ammonium chloride; glycol; leaching kinetics; unreacted shrinking core model



