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Synthesis of Spherical Calcite Hollow Particles with Excellent Morphological Stability
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Novel technique to prepare calcite hollow particles controlling heating process of vaterite hollow
particles as base particles has been developed. The vaterite hollow particles, whose shell surface
consists of nano-sized particles, were previously synthesized by dissolving of carbon dioxide gas in
calcium chloride aqueous solution. Vaterite transforms into calcite phase at near 500 °C. Activation
energy of the transformation calculated by Arrhenius plot indicated that transformation of the
vaterite hollow particle to calcite phase successfully occurred. With increase in heating temperature
up to 600 °C, surface roughness became smooth. However, spherical shape and hollow structure
remained. In addition, the calcite hollow particle showed excellent morphological stability after
immersion in water for one month.
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BVLIRT% (Fig.10(b)) & bt U CREIEISAREEINC 72> T 0 BN © s T OBELISIRIR & HEE S
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Figure captions

Fig. 1 Schematic diagram of experimental setup to synthesize vaterite hollow particle as base particle.

Fig. 2 XRD pattern of vaterite hollow particle.

Fig. 3 FE-SEM images of (a) surface and (b) cross-section of vaterite hollow particles.

Fig. 4 TG-DTA curve of vaterite hollow particle.

Fig. 5 DTA curves of vaterite hollow particle at different heating rate of (a) 10 °C/min, (b) 20 °C/min, (c) 50 °C/min,
and (d) 100 °C/min.

Fig.6 Arrhenius plot between In(@/RT,2) and 1/Tm to determine activation energy of transformation of vaterite
hollow particle into calcite phase.

Fig.7 XRD patterns of (a) vaterite hollow particles and particles heated at (b) 200 °C, (c) 400 °C, and (d) 600 °C,
respectively.

Fig. 8 Surface morphology changes of vaterite hollow particles after heated at (a) 200 °C, (b) 400 °C, and (c) 600 °C.
Fig.9 Cross-sectional images of vaterite hollow particles heated at () 200 °C, (b) 400 °C, and (c) 600 °C.

Fig. 10 TEM and electron diffraction patterns of (a) vaterite hollow particles and particles heated at (b) 200 °C, (c)
400 °C, and (d) 600 °C.

Fig. 11 Water resistant test of (a) vaterite hollow particles immersed for 24 hrs, calcite hollow particles (b) for 1

week and (c) for 1 month.



