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Effects of Na,P,O, on Morphology of Calcium Carbonate Nanoparticles
Synthesized by Liquid Carbonization Methods

MA Jie LI Chun-Zhong® CHEN Xue-Hua ZHU Meng-Qin
(Key Laboratory for Ultrafine Materials of Ministry of Education,School of Materials Science and Engineering,
East China University of Science and Technology, Shanghai 200237)

Abstract: The morphology and structure of CaCO; nanoparticles synthesized by liquid carbonization method were
analyzed by TEM, XRD and IR, etc., and the effect of Na,P,0; on the process property and the morphology of
CaCOj; nanoparticles was also investigated. The structure and morphology were strongly affected by the reaction
temperature, and spindle-shaped particles were formed instead of cubic-shaped particles when the reaction tem-
perature increased from 20 °C to 30 °C. The nucleation rate increased and the growth rate decreased when
Na,P,0; was added to the reaction slurry. The chain and stick-shaped CaCO; nanoparticles were formed when the
reaction temperatures were higher than 30 °C. The nucleation-growth mechanism for chain and stick-shipped

nanoparticles is discussed.
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Fig.1 Schematic illustration of carbonization setups
1: CO, cylinder; 2: Air compressor;
3: CO, flowmeter; 4: air flowmeter;
5: mix bottle; 6: blender; 7: reactor;

8: pH meter; 9: conductivity gauge
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a: 20 °C, without Na,P,0, b: 30 °C, without Na,P,0,
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d: 30 °C, with Na,P,0,

c: 20 °C, with Na,P,0,
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Fig.2 TEM photographs of CaCO; nanoparticles synthesized at different temperatures
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Fig.3 FTIR spectra of CaCO; nanoparticles synthesized at
30 C
a: withiout Na,P,05; b: 1% Na,P,0; added at 5 min

of carbonization
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Fig.4 XRD pattern of CaCO5 nanoparticles
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Fig.5 Projection of calcite CaCOj in rthombic hexahedron
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Fig.6  Schematics for formation of chain to stick-shaped
CaCO; particles
a: CaCO; crystal ;b: chain-shaped CaCO; angle
connected; c: chain-shaped CaCOj; arris connected;

d: stick-shaped CaCOj; side connected.
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Fig.7 TEM photographs of CaCO; for Na,P,0, addition at different stages of carbonization
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Fig.8 Crystal size of CaCO; nanoparticles as a function

of Na,P,0, addition time
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Fig.9 TEM photographs of CaCO; formed by addition of different amounts of Na,P,0,
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Fig.10  Variation of the average crystal size of CaCOj; as
a function of Na,P,0; added
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