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Abstract: Vaterite has broad application prospects in the field of daily necessities and biomedical science because of
its unique mechanical, physical and chemical properties. However, vaterite is the thermodynamically least stable phase
in the three anhydrous crystalline phases of calcium carbonate, and such thermal metastability often transforms it into
more stable aragonite or calcite phases, so how to inhibit the phase transformation of vaterite is always a hot topic in
the study of calcium carbonate. In this paper, structure, properties, application, and phase transformation from vaterite
to aragonite and/or calcite are briefly introduced. Particularly, based on the three basic routes of synthesis of calcium
carbonate, some traditional methods, such as carbonization, double decomposition, microemulsion, solvothermal
method, and some latest progress, e.g. self-assembly of monolayer, biomimetic synthesis and thermal decomposition

methods of tuning and preparation on vaterite are then summarized. Moreover, some analysis on the mechanism of
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formation and stabilization of vaterite by some additives are given. The aim of this review is to provide a more sys-

tematic theoretical and practical guidance to fabrication vaterite phase of calcium carbonate.

Key words: vaterite; calcium carbonate; metastable; tuning; review
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Fig. 3 SEM images of CaCOs; particles in different concen-
tration ratios between p-aminobenzene sulfonic acid anhydrous
and 1-Lys solutions **}

(2) 0.1 g/L:0.1 g/L; (b) 0.1 g/L:0.3 g/L; (c) 0.1 ¢/L:0.5 g/L; (d) 0.5 g/L:0.1 g/L;

(e) High magnification of selective area of (d)
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the presence of PEG2000-SDS
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(a) L-valine; (b) L-arginine; (c) L-serine
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Fig. 9 XRD patterns of CaCO; decomposed under different
temperatures[58]

(a) 70 °C; (b) 80 C; (c) 90 C
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Fig. 10 SEM images of CaCO; decomposed under different temperatures
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(a) 70°C; (b) 80°C; (c) 90°C
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one third of interplanar crystal spacing; & No moving)
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