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Fig. 1. (a) Powder X-ray diffraction for the sample MgCO3s synthesized at 1.0 GPa and 800 °C for 1 h,
using Si (99.999%) as zero-offset calibration; (b) MgCOg3 rhombohedral structure.
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Fig. 2. Raman spectrum of as-synthesized MgCQO3 sample

and its Raman active modes T, L, v1, 2va, v3 and v4.
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Fig. 3. (a) TG analyses of MgC204-2H20 and MgCO3
at the heating rate of 5 °C/min in argon atmosphere;
(b) in-situ infrared spectrum of MgC204-2H20 TG

analysis.
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Table 1. Results of assessment phase by high pres-
sure synthesis from MgC204-2H20 under various con-

ditions.

A R P (XRD 45 9)
0.5 GPa, 200 °C, 1 h MgC204-2 HyO
0.5 GPa, 300 °C, 1 h MgCO3
0.5 GPa, 700 °C, 1 h MgCO3
0.5 GPa, 800 °C, 1 h MgO

1.0 GPa, 200 °C, 1 h MgC204-2 HyO

1.0 GPa, 300 °C, 1 h MgCOs3
1.0 GPa, 400 °C, 1 h MgCOs3
1.0 GPa, 500 °C, 1 h MgCOs3
1.0 GPa, 700 °C, 1 h MgCOs
1.0 GPa, 800 °C, 1 h MgCOs3

1.5 GPa, 200 °C, 1 h MgC204-2 H20

1.5 GPa, 300 °C, 1 h MgCO3

1.5 GPa, 800 °C, 1 h MgCOs3
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Table 2. Results of electron probe analysis of as-
synthesized MgCOs3.
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SPECIAL TOPIC —Recent advances in the structures and properties of materials under high-pressure

High pressure synthesis of anhydrous magnesium
carbonate (MgCO3) from magnesium oxalate dihydrate
(MgC204:2H,0) and its characterization”
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1) (Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081, China)
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Abstract

Stimulated by the extensive application and research value, the study of anhydrous magnesium carbonate (MgCO3)
has been a subject of great concern recently, so that a basic problem in designing a method of effectively synthesizing
MgCOs is very worth considering. In previous studies, different methods were reported to synthesize MgCQO3s successfully
but they still have some obvious deficiencies. The micro-particle sizes are too small to satisfy the basic requirements of
micro-analysis. Thus, it is needed to explore the new methods of artificially synthesizing MgCOs with the simple process
and the high efficiency.

By using magnesium oxalate dihydrate (MgC204-2H20) as starting material, MgCO3 sample is successfully syn-
thesized by a solid reaction under high temperature and high pressure for the first time in this work. The properties
of as-synthesized sample are investigated by X-ray powder diffraction and Raman spectroscopy: neither of them shows
any impurities existing in the sample. Significantly, the crystallinity quality is greatly improved in the terms of the
maximum grain sizes up to 200 micrometers, which could provide a base for MgCQOs3 single crystal growth in the future.
Moreover, compared with the results of previous studies, the reaction time of high pressure synthesis is controlled within
1 h so that the efficiency of the synthesis is greatly improved.

Based on thermogravimetric analyses and the results of high pressure experiment under the various pressures and
temperatures, the P-T phase diagrams of MgCs04-2H20-MgCO3-MgO at high pressures of 0.5, 1.0 and 1.5 GPa are
obtained, and in this case, it is reasonable to explain the principle of MgCQOgs synthesis under high pressure strictly.
From the P-T diagram, high pressure can greatly improve the thermal stability of material, and the decomposition
temperature of MgCOs obviously increases with pressure increasing. However, due to decomposition temperature of
MgCOs increasing more quickly than that of MgCQO4-2H20, the stable phase regions of MgC204-2H20 and MgCO3 are
separated from each other, and hence, the corresponding temperature and pressure can be controlled to decompose the
phase of MgC204-2H20 while stabilizing the phase of MgCO3 so as to obtain MgCO3 successfully.

Besides, by using polarizing microscope, the morphology of MgCQO3s sample as well as its crystal cleavage plane
(1011) is observed clearly, and it is noted that as-synthesized MgCOs has good optical properties and high-quality
crystallinity. The electron probing analysis for MgCOs3 thin section is performed to quantify the Mg content and the

calculation indicates that the sample composition is Mgg.g9CO3.

Keywords: anhydrous magnesium carbonate, high pressure synthesis
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