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ABSTRACT

Calloidal caleium carbonate{diameter 0.02~009 pun) was developed to maintain the momen! of particle formation wathout
sutface trealment. The contrel factors of parlicle size and optimum conditions for compound formation has not been studied
yet. This stdy was aimed at developing a method for compounding colloidal calcium carbonate te contrel cubic calcium
carbonate, and then compounding the two types of precipitated calcium carbonate under oplimum condibons Calcm
hydroxide was calcinated at 1,100°C for two hours, and then hydrated for 30 minutes at 600 rpm and ambient temperatme,
Two-liter suspension was subjected o the contact with carbon dioxide at 15°C, 600 rpin and CO. injection in the rate of 1V
min Two types of calcium carbonate(cubic calcium carbonate(0 2~0.9 pm} and coilridal calcium carbanate (0.02~0 09 pm))
were compounded by varying the concentrations of calcium oxide and the suspension were compounded. It was found that the
optimum concentrations of each suspensions were 5 wt % and 2.3 wt.% respectively. The key control factor of the particle size
distribution was the concentration of the suspension. The size of compounded particles was measured by a Zeta Sizer The
average particle size of the cubic calclum carbonate was 223.4 nm(0.223 m), and that of the colloidal calcium carbonate was
93.6 nm (0.093 um). The parlicle sizc was evenly controlled on a stable basis in an H.O reaction system.
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Fig. 1. X-ray diffraction pattemn of calcium hydroxide used
for experiments,
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Fig. 2. SEM of calcium hydroxide.
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Fig. 3. Diagram of expcrimenta] apparatus.
(1) water bath with Lherma contraller
(2} gas injechion pipe
(3) stirrer
{4) sensars(electrical conductivity, temperature, pH}
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Table 1. Optinum condition of synthesis for cubic and ool
lpidal cacium carbonates

T Colloidal Calciom| Cubic Calcium

Cartbonate Carbanate
H,0 2000 mi 2000 ml
Start Material
(Calcum Oxide) 50 g 100 g
CO; gas flow rate 1 V/min 1 Jmin
Temp. 15°C 15°C
P 600 GO0

Time (min)

Fig. 5. Electrical conductivity curve of synthests colloidal calclum carbonate at 15°C.
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Fig. 7. Electron microscopy of synthesis cubic and colloidal calciom carbonates.
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Table 2. Chemical element of limestone sludge

Ca0

MgO

$i0, | ALO,

Fe,0, | 1g.Joss

Limestone diudge | 51.13

1.26

2.66 | (.80

1.32 [41.55

Table 3. Particle distribution of limestone sludge

413

Size (pm) | Passing (%) | Size (um) | Passing (%}
L 72 16 0.2
115 9.4 24 61.4
2 14.6 32 1.7
3 163 48 834
4 20.2 64 874
6 265 %6 952
8 33.6 128 98.9
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Fig. 11. SEM of limestone sludge,
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Fig. 12. Electro microphotos of precipitated calcjum carbonate made from limestone sludge.
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