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Precipitated calcium carbonate (PCC) was prepared in
was filled with CO, and Ca(OH), suspensions were

a cylindrical reactor by the nozzle spouting method. The reactor
circulated through a nozzle to prepare PCC. This method has

several advantages such as provision of large contact area between suspension and CO, and production of large number
of nuclei in short time. By changing suspension concentrations, suspension temperature, flow rates of CO, and nozzle

sizes, PCC from homogeneously dispersed 0.1 ym to

heterogeneous 0.3 ym can be obtained. According to XRD anal-

yses, most PCC formed was calcite with small amount of aragonite depending on the reaction conditions. Usually, the
reaction proceeded at high pH and electric conductivities initially. Then, pH and electric conductivities decreased rapidly

to the saturation condition. Results indicated that the
0.5 wt%, CO, flow rate:
diameter: 0.1 ym) of PCC.

specific conditions (temperature: 25 C, suspension concentration:

1 L/min, nozzle size: 0.4 mm) were required to prepare uniform particle size (particle
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Figure 1. Experimental apparatus for preparation of PCC.
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Figure 2. Schematic diagram of experimental procedures.
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Figure 3. Variations of pH and electrical conductivities for vario
reaction temperatures.
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Figure 4. Scanning electron micrographs of precipitated calcium carbo
ate at various temperatures.
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Figure 5. Variations of pH and electrical conductivities for vario
Ca(OH), slurry concentrations.
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Figure 7. Variations of pH and electrical conductivities for vario
CO; flow rates.

(¢) Ca(OH)2 1.5 wt%
Figure 6. Scanning electron micrographs of precipitated calcium ca
bonate at various Ca(OH), concentrations.
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Figure 8. Scanning electron micrographs of precipitated calcium ca
bonate for various CO, flow rates.
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Figure 9. Variations of pH and electrical conductivities for vario
nozzle sizes.

(c) Nozzle 1.0 mm
Figure 10. Scanning electron micrographs of precipitated calcium ca
bonate for various nozzle sizes.

(d) Nozzle 2.0 mm
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Figure 11. XRD patterns of prepared precipitated calcium
carbonate.

(a) Ca(OH), 0.5 wt%, CO; flow 1 L/min, Temp. 25 ‘C, Nozzle 1.0 m
(b) Ca(OH), 0.5 wt%, CO, flow 3 L/min, Temp. 25 C, Nozzle 1.0 m
(c) Ca(OH), 2.0 wt%, CO, flow 1 L/min, Temp. 25 C, Nozzle 1.0 m
(d) Ca(OH), 0.5 wt%, CO, flow 1 L/min, Temp. 25 C, Nozzle 0.2 m
(e) Ca(OH), 0.5 wt%, CO, flow 1 L/min, Temp. 55 C, Nozzle 1.0 m
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mm~ 1.0 mm o olw 0.1 ym =0 vwd wAdT Y=
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A7 =
a : gas-liquid interfacial area [mz]
ap : solid-liquid interfacial area [mz]
A : velocity of dissolution of CO, [m/sec]
B, : concentration of Ca(OH), in slurry [kmol/kg]
B : solubility of Ca(OH), [kg/kg-H,O]
Da : diffusion coefficient of CO, in solution [mz/sec]
ko * reaction rate constant of CO, and OH [m/sec]
ks * solid-liquid interfacial mass transfer constant [kg/m3/sec]
- volume of liquid [m’]
\Z * volume of particle [m3]
z : stoichiometric constant [-]
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