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Shape control of calcium carbonate prepared from shell resources
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Abstract Amorphous calcium carbonate was prepared by wet chemical method and performed the control of their shape
using crystalline calcium carbonate that prepared from oyster shell by the CQ, gas blowing method. As a result, amorphous
calcium carbonate was obtained by the dissolution process of crystalline calcium carbonate in the dil-HCI solution, mixing
of sodium carbonate solution, precipitation and filtering with high speed. And using the amorphous calcium carbonate
of mud type, crystalline calcium carbonates with cubic, needle, spindle, spherical and plate shape were obtained in the
temperature rang of 2~85°C and reaction time range of 5~60 minute.
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Fig. 1. The experimental procedure for preparation of
amorphous calcium carbonate from waste shells.
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Table 1

The content of impurities included in the waste shells such as oyster, cockle and paphia.

Compound ALO; Si0, Fe;0; MgO K0 Na,O
Content (%) 0.6~0.8 1.4~1.7 0.1-0.2 0.6~0.8 0.01~0.02 0.02~0.05
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Fig. 2. XRD patterns of amorphous calcium carbonate

prepared with different conditions; concentration of

solution (a) 1Mol, (b) 3Mol, (c) 1Mol, temperature of

reaction (@) 7°C, (b) 7°C, (¢) 7°C and time of precipitation
(2) 2 min, (b) 3 min, {¢) 10 min, respectively.
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Fig. 3. SEM micrograph of calcium carbonate controlled
to cubic shape.

o] Baola A7 A Ty wheAl7 A3t Fig. 304
oF 22 EA7EA B3R
o 9lolrel Ca(OH),-H,0-CO, ¥He-AE dilteizds
(Ca(HCO,)pe] g4l E AE3AZ] § o] 4L 60°C
o] BdollA] 308 Fot wdkalky, 12417 AR /AR
durael AAA ghibdgo] dojrt,

N

322, AN 2 wEE
321004 LA d& Uik vgE ity

[e]
80~85°CY] F-&g SX|g BLol oF N A= wwkgl

0

o o

wjFolgt Qztet), e} oF 5~108
HAureA 7o) we} g AAEE ¢

Fig. 4. SEM micrograph of calcium carbonate controlled
to needle shape.
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Fig. 5. SEM micrograph of calcium carbonate controlled
to spindle shape.
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Fig. 6. SEM micrograph of calcium carbonate controlled
to spherical shape.

Fig. 7. SEM micrograph of calcium carbonate controlled
to plate shape.
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Table 2
The shape control conditions of calcium carbonate by the
synthesis method.

Shape Wet chemical method CO, gas blowing method
Cubic 40°C, 1 hr 60°C, 12 hr

Needle 80~85°C, 1 hr 85~90°C, 24 hr
Spherical 35~40°C, 5 min 90°C, 12 hr

Plate 2~3°C, 5 min 95°C, 24 hr
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Fig. 8. XRD patterns for polymorphism of calcium car-
bonate.
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