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Abstract: The novel plate-shaped calcium carbonate (CaCO3) was synthesized by bubbling a CO2 / N2 mixed 
gas into calcium hydroxide (Ca(OH)2) in the presence of disodium ethylenediamine tetraacetate (EDTA2Na) 
and Alu-minium chloride anhydrous (AlCl3). The obtained calcium carbonate was characterized with X-ray 
diffraction (XRD), Field Emission Scanning Electron Microscope (FESEM). This research may provide new 
insight into the control of the morphologies of calcium carbonate. 
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1. Introduction  

The remarkable range of morphologies exhibited by 
biominerals has inspired the biomimetic synthesis of 
inorganic materials with complex form [1-5]. The cal-
cium carbonate (CaCO3) has received much attention 
owing to its wide application in such industrial fields as 
paper making, rubber, plastics, paint, food, etc [6-9]. 
The application of calcium carbonate particles is mainly 
determined by a great number of strictly defined pa-
rameters, such as particle morphology, structure, size, 
surface area, brightness, oil adsorption, chemical purity, 
and so on[10]. One of the most important parameters is the 
particle morphology. Calcium carbonate has three kinds of 
crystal polymorphs, which is generally classified as 
rhombic calcite, need-like aragonite and spherical vater-
ite. Here, the calcium carbonate, which was the novel 
plate-shaped particles with thermodynamically stable 
architectures, was synthesized in the presence of the 
inorganic salts(disodium ethylenediamine tetraacetate 
and (EDTA2Na) and Aluminium chloride anhydrous 
(AlCl3)) by a bubbling method. 

2.  Experiments  

Calcium oxide (CaO) was digested in distilled water 
to form calcium hydroxide (Ca(OH)2) slurry. The addi-
tive and the slurry were added into the three-necked 
flask. Then the premixed CO2 and N2 were bubbled into 
the slurry. The additive (AlCl3) was added into the mix-
ture when the glutinosity of the solution reached to max. 
The reaction should be stopped as soon as the pH value 
of suspension decreased to 7.0. White precipitates were 
obtained by filtration. At last, the products were dried in 

an oven at approximate 30 ˚C for at least 6 h. 

3. Results and discussion 

3.1. FESEM 

The morphologies of the crystal were shown in the 
FESEM micrographs (Figure 1). The crystalline CaCO3 
was obtained in the absence of additives (Figure 1 (a)) 
and in the presence of additives (Figure 1 (b)). The mi-
crograph indicated that the CaCO3 particles obtained in 
the absence of EDTA2Na and AlCl3 was typical cubic 
calcium carbonate particles with the mean size of ca. 50 
nm at room temperature. While FESEM studies revealed 
that the precipitated material consisted of ca.10 nm-thick 
plate-shaped calcium carbonate crystals obtained in the 
presence of EDTA2Na and AlCl3. The plates varied in 
approximate diameter from around 200 nm to 300 nm. 
Moreover, the change in the size of the plates indicated 
that the plates continued to grow principally in width 
rather than thickness. 

3.2. XRD 

The crystal phases of the particles were examined by 
XRD (Figure 2). The XRD pattern of the CaCO3 parti- 
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Figure 1. FESEM micrographs of CaCO3 particles (a) in 
the absence and (b) in the presence of EDTA2Na and AlCl3 
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Figure 2. XRD patterns of CaCO3 particles (a) in the ab-
sence and (b) in the presence of EDTA2Na and AlCl3 

cles obtained by addition of EDTA2Na and AlCl3 indi-
cated that pure calcite was obtained (Figure 2 (b)). The 
XRD re-sult gave distinct characteristic peak in Figure 2 
(b), which was consistent with pure calcite crystals (Fig-
ure 2 (a)). According to the Scherer equation, the aver-
age diameter of CaCO3 crystals was about 200 nm in the  

presence of additives. 

4. Conclusions 

In conclusion, calcite crystals exhibiting the morphol-
ogy of novel plate-shaped have been produced by the 
bubbling method in the presence of inorganic salts 
(EDTA2Na and AlCl3). It is speculated that the additives 
mainly play a role of control on the growth of crystal 
nucleus and the structure. The plate-shaped calcium car-
bonate has extensive applications in the industry. The 
bubbling method employed would provide new insight 
into the industrialized production of CaCO3. 
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