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Abstract:[Objective] The optimal process conditions were explored for preparing cubic nano-
sized calcium carbonate with uniform morphology and narrow particle size distribution. [Meth-
odsJAn improved intermittent bubbling carbonization method was adopted to synthesize cubic
nano-sized calcium carbonate. Many significant operational conditions were investigated,inclu-
ding carbonation temperature,the initial concentration of calcium hydroxide,the injection flow
rate of carbon dioxide, sodium hexametaphosphate addictive and the stirring rate which have
important effects on the particle size and reaction time. In additionssize distribution:field emis-
sion scanning electron microscopy and X-ray diffraction were applied to characterize the parti-
cle. [Results] The optimum conditions were as follows: The carbonization temperature was

10°C, the initial Ca (OH); concentration was

.2014-09-10 3. 8% (W/W),the flow rate of CO, was 300 mL

sl
:2014-10-20 ° min

, 2% sodium hexametaphosphate was
(19639, , . added after 5 min of reaction time,and the stir-

ring rate was 800 r * min '. The cubic nano-sized
( 14122007-28) calcium carbonate was obtained with an average
particle size of 40 nm. XRD results showed that
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the cubic nano-sized calcium carbonate was identified as calcite with hexagonal structure. [Con-

clusion] This method is simple with a stable and reliable quality of product. Moreover, there is

no need for the secondary carbonation. Thus the research has a great significance to industrial

production.
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phosphate, process optimization
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Fig.1 Scheme of the experimental apparatus
1. N, steel cylinder; 2. CO, steel cylinder; 3, 4. Pressure
reducing valve;5.6. Rotameter; 7. Buffer; 8. Carbonation reac-
tor;9. Thermometer; 10. Constant speed blender; 11. pH me-
ter; 12. Water bath.
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Fig. 2 Changes of pH in the suspension with the car-

bonation time
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Fig. 3 Effect of the initial Ca(OH), concentration on the

particle size and the reaction time
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Fig. 5 Effect of the carbonization temperature on the

particle size and the reaction time
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Fig. 7 Effect of the flow rate of CO, on the particle size

and the reaction time
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