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Fig. 2 Relation between the nucleation rate B° of CaCO;s

and time in varying [ NasP;O10] systems
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Fig. 3 SEM images of nanometer CaCOs in [NasP;010] =380. 4ppm carbonation system
(a) t=5min, (b) t=15min, (¢) t=20min, (d) ¢=30min
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The Nucleation and Growth of Nanometer CaCO; in the
NasP;0,-Ca(OH).-CO:-H:O System

LIN Rong-Yi"? ZHANG Jia-Yun™-' ZHANG Pei-Xin’
(" University of Science and Technology Beijing, Beijing 100083)
(2 College of Chemistry and Chemical Engineering, Guangxi University, Nanning 530004 )

The nanometer CaCOs synthesis reaction, nucleation and growth in NasP;0-Ca(OH) »-CO>
-H,O system were investigated using chemical analysis, SEM and Rosin-Ramuler probability statis-
tics theory. The nucleation rate B° was calculated using mass and population balance. The results
showed that the Ca(OH). carbonation reaction can be inhibited by NasP;Oi. In the crystallization
process, the CaCOs nucleates rapidly in the initial stage, and then the nucleation rate B° decreases
eradually. In the system which [CaCO;] =0, 380.4ppm, the tiny CaCO; nuclei dissolve and the
nucleation rate is negative at the finally stage. The CaCOs nucleation rate B° increases with the
increase of [NasP3010] . The CaCO; crystal growth experienced the long distance diffusion and ag-
glomeration growth stages when [NasPsO10] =Oppm. While [NasP;O10] =380.4, 760.9ppm, the
nanometer CaCOs nucleus growth is controlled by the short distance diffusion and interface reaction at
first, and then it is controlled by the long distance diffusion while CaCO; nucleus growth according to
parabola law( n = 0. 4878, 4. 884 ). NasP;0yo is able to inhabit the growth of nanometer CaCO; crys-
tal.

Keywords: nanometer CaCO; NasP:010 nucleation rate growth rate



