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Preparation of colloidal calcium carbonate by change
of experimental condition at batch reactor
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Abstract

For the preparation of calcium carbonate particles from aqueous Ca(OH): slurry,
carbonation reaction of aqueous Ca(OH): slurry was carried out by batch method the
CO: into reactor filled with aqueous shury of Ca(OH)2. The concentration of Ca(OH):
varies from 1.00 to 7.00wt%, reactor temperature at 20 and 40C, and reactor pressure
from atmospheric pressure to 6.0kg/crt. Crystal structure of calcium carbonate was of
calcite, the particle size were about 0.05 ~2.0im, and the particle shape was cubic and
spindle. When reactor temperature was higher, particle size of calcium carbonate was
bigger and particle shape was varied, but reaction rate was increased. When reactor
pressure was higher, particle size of calcium carbonate was smaller, particle shape was
cubic, and reaction rate was increased.
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Keywords : calcium Carbonate, conductivity, reaction rate, reactor temperature,
reactor pressure
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2. CO2 gas cylinder
4. water bath

6. magnetic stirrer
valve 8. gas regulator

10. conductivity meter
12. gas flow meter

. reactor
. N2 gas cylinder
. magnetic bar
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7
9. pressure gauge
t1. thermometer
Fig. 1. Experimental apparatus of the batch method
for the preparation of ultrafine calcium
carbonate powder
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Table 1. Experimental conditions of the batch
method
Concentration | Pressure of | Temperat
No. | of Ca(OH), Reactor ure of
: (wt96) (kgy/crt) Reactor
1 1.00
2 3.00 atmospheric
3 5.00 pressure
4 7.00
5 1.00
6 3.00
7 5.00 20
3 7.00 e
9 1.00 20C
10 3.00
11 5.00 40
12 7.00
13 1.00
14 3.00
15 5.00 60
16 7.00
17 1.00
18 3.00 atmospheric
19 5.00 pressure
20 7.00
21 1.00
22 3.00
23 5.00 20
24 - -7.00
% 100 40T
26 3.00
27 5.00 40
28 7.00
29 1.00
30 3.00
31 5.00 60
32 7.00
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Fig. 2. Changes of conductivity during carbonation
reaction under various conditions of
pressure, concentration, and temperature
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Fig. 3. SEM photographs of calcium carbonate
synthesized by the batch reactor method at
various conditions of temperature, pressure,
and concentration
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(c) 40°C , atmospheric pressure , 1.00wi% at various conditions of temperature,
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