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Investigation of the Homogeneous Nucleation of A1(OH); Crystals from

Supersaturated Sodium Aluminate Solution by Conductance Probe

ZHANG Li-Chuan CHEN Qi-Yuan" YIN Zhou-Lan
(College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, P. R. China)

Abstract:
conductance probe, for studying the homogeneous nucleation of A1(OH); from supersaturated sodium aluminate

This paper presents the application of a novel conductance detector together with a self-made

solution under isothermal, batch crystallization conditions. The effects of supersaturation on indication period were
examined. The nucleation kinetics showed a (4+1)-order dependence upon Al,O; relative supersaturation and an
interfacial energy of (40.6%+2.0) mJ-m=, which were used to predict the critical nucleus size of (1.1+0.2) nm at 323 K,
§>3.8. These results were consistent with those in literatures, indicating the satisfactory reliability and sensitivity of the

apparatus.
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Fig.2 Conductance of homogenous nucleation in
caustic aluminate solution as a function of time
a=1.3108, C(Na,0,)=95.27 g- L™, T=323.2 K
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Table 1 Induction period of homogeneous nucleation of supersaturated sodium aluminate solution

No. a C(Na,0)/(g+ L) CALOy/(g+L™) C(ALO)/(g L™ o S /s
1 1.290 57.31 73.11 15.69 3.66 4.66 1932
2 1.291 62.00 78.99 17.25 3.58 4.58 2125
3 1.306 70.22 88.42 20.08 3.40 4.40 2276
4 1.315 75.00 93.80 21.80 3.30 4.30 2686
5 1.295 86.44 109.77 26.11 3.20 4.20 3000
6 1.290 95.05 121.24 29.56 3.10 4.10 3369
7 1.296 100.12 127.12 31.67 3.01 4.01 4278
8 1.301 105.20 133.03 33.85 2.93 3.3 5390
9 1311 108.12 135.70 35.13 2.86 3.86 6222
T=323 K
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Fig.4 1gr against 1go for homogenous nucleation of

supersaturated sodium aluminate solution
T=323 K, a,,=1.30, C(Na,0,)=50-110 g-L™"
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F2 EEMERMARIER T SIS B B n=4+1.
Table 2 Index of homogeneous nucleation of
supersaturated sodium aluminate solution References
y/(mJ-m™) rd/nm n 1 Li,J.;Chen, Q. Y. Yin, Z. L.; Zhang, P. M. Prog. Chem., 2003,
40.6+2.0 1.1+£0.2 4+1

7: solid-liquid interface energy, r.: critical nucleation size, n: apparent
reaction order, 7=323 K, o, =~ 1.30, C(Na,0,)=50-110 g-L", $=3.8-4.8
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