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Synthesis and formation mechanism of anhydrous magnesium carbonate by
hydrothermal method of nesquehonite with assistance of ammonium chloride
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Abstract: Using magnesite as the initial raw material, the rod-shaped nesquehonite precursor was obtained by a calcination-
hydration-carbonization-pyrolysis method. Using nesquehonite and NH,Cl as raw materials, anhydrous magnesium carbonate
crystals were prepared by hydrothermal method. The effects of hydrothermal temperature, hydrothermal time and solid-to-liquid
mass ratio on the physical phase composition and microscopic morphology of the products were explored, and the formation mech-
anism was further investigated. The results show that when the concentration of NH,Cl is 0.5 mol/L, the hydrothermal tempera-
ture is 170 °C, the hydrothermal time is 11 h and the solid-to-liquid ratio is 1: 30, rhombic anhydrous magnesium carbonate
crystals with average diameters of 2 ~5 pm can be obtained. During the hydrothermal reaction, the H* produced by ammonium
chloride hydrolysis accelerate the formation of anhydrous magnesium carbonate.
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Tab.1 Chemical composition of light burned magnesia powder %

MgO Ca0 Si0, TFe

82.70 1.50 7.86 0.34
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Fig.1 Self-made nesquehonite
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Fig.2 Grain size analysis curve of nesquehonite
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Fig.3 Preparation process flow chart of anhydrous

magnesium carbonate
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Fig.4 XRD patterns of products obtained at different hydrothermal temperatures
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Fig.5 SEM images of products obtained at different hydrothermal temperatures
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Fig.6 XRD patterns of products obtained at different hydrothermal times
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Fig.7 SEM images of products obtained at different hydrothermal time
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Fig.9 SEM images of products obtained under different solid-to-liquid ratios
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Fig. 10 TG curve of anhydrous magnesium carbonate
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