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Mechanism of homogeneous nucleation in
supersaturated sodium aliminate solutions

ZHANG Li-chuan, CHEN Qi-yuan, YIN Zhou-lan

(College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: The homogeneous nucleation induction period of synthetic, optically clear caustic aluminate solution were
investigated with the application of a self-made online conductivity analyzer. The experiments were performed at 323, 328
and 333 K and solution ratio of 1.337 with Na,O, concentration in the range of 50—110 g/L. The results show that the
nucleation kinetics are 6~8 orders dependence upon Al,O; relative supersaturation and strong temperature effect, the critical
interfacial energy is of 34—35 mJ/m?, the critical nucleus size is of 1.5-2.0 um and the activation energy is of 50.2 kJ/mol.
The mechanism of sodium aluminate solution nucleation is homogeneous and chemical reaction controlled.
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Fig.1 Conductivity of homogeneous nucleation in sodium “135
aluminate solution as a function of time (o4=1.337, Ny=82.60
g/L, T=323 K)
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Table 1 Induction periods of homogeneous nucleation in
supersaturated sodium aluminate solutions (o=1.337, Nj= o)
50-110 g/L)
=323 K =328 K T=333 K
No/(gL™") /s Ny(gL™h) s Nol(gL™h s
72.50 5082 72.05 15504 71.13 3724
74.65 5943 7485 16771 74.12 4128
82.60 8185 80.40 18952 81.80 5456
89.52 15066  94.13 2788 9161 6773 ROSSITER 1717 S
102.49 21281 10496 39115 101.85 9558 2.51 v=2 y=45+6
110.68 44 668 11621 57434 110.38 13453 mJ/m’ S 2.51
117.61 56 364 120.25 65470 118.70 17561 (lnS)fz—lnr
- - - - 124.68 25093 () -
- - - - 132.78 35858
- - - - 130.01 29996
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Table 2 Critical interfacial energy of homogeneous
201 nucleation in sodium aluminate solution(ey=1.337)
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