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Particle distribution dynamic model of gibbsite precipitation process
during alumina production
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Abstract: The laboratory experiment, industrial test and numerical simulation of the precipitation were synchronously
applied. Based on the dynamics law and population balance, with the full characteristics of the particle size variation of
the MSMPR gibbsite precipitation process, the combined dynamic model of crystal’s nucleation, growth and
agglomeration was developed with MATLAB/Simulink to confirm the value of the important parameters £ and Ry in
different experimental conditions. The results show that 8 is maximal at about 70 ‘Cand Ry decreases with the increase of

temperature. And the particle size distribution is predicted with the dynamic model. The relative error between the

model’s prediction and the experimental test data is less than 10%.
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Table 1 Experimental conditions of gibbsite precipitation

process
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1 500 45 5 151 165.4 4
2 600 51 5 157 152 4
3 500 65 5 160 145 4
4 300 70 5 158 152.9 4
5 300 62 5 160 161.8 4
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Table 2 Parameters of gibbsite precipitation process at

different temperatures
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45 4.1 1.56
51 7.2 1.45
65 9.4 1.11
70 11.0 1.05
62 8.3 1.19
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Table 3 Comparison of average particle at different

temperatures

: PR ESSp AL s
70.29 94.929 91.255 3.87
73.96 101.304 93.545 7.66
72.56 121.527 132.372 8.92
73.98 91.255 94.929 3.87
69.52 87.082 92.717 6.47
74.90 98.590 106.94 8.47
56.67 131.255 140.652 7.16
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