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Oscillation curves of particle size distribution of aluminum
hydroxide in seeded agglomeration process

YIN Jian-guo'?, LI Wang-xing', YIN Zhong-lin', CHEN Qi-yuan®, YIN Zhou-lan?, SU Zhao-hui'
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Abstract: Quantitative analysis on oscillation curves of PSD was carried on by applying software called 1stOpt. The
results show that all oscillation curves can be expressed as a function. Considering the fitting effect of curves and the
complexity of fitting functions comprehensively, a function was adopted to fit typical oscillation curves of particle size
distribution(PSD). The correlation coefficients of fitting are all lager than 0.99, and the fitting function is also suitable for
PSD curves of most particles. The results can provide a mathematic model for a simulation of PSD of aluminum
hydroxide in the seeded precipitation process, and they are also helpful to broadcast and control the PSD of aluminum
hydroxide for alumina refinery.
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Fig.1 Typical oscillation curves of aluminum hydroxide in

seeded agglomeration process
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grain size of 18.5-19.0 um
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Table 1 Parameters of fitting curves of PSD for particles with different grain sizes
Grain size/um )4 P2 Ps3 P4 Ps Ps
18.5-19.0 0.220 —0.936 —-0.029 2.561 0.010 —0.831
19.0-19.5 0.270 —-0.157 0.178 2.405 —0.081 —0.878
19.5-20.0 0.336 0.408 -0.132 —0.341 0.009 0.029
20.0-20.5 0.396 0.286 —0.159 —0.294 0.011 0.026
20.5-21.0 0.472 0.244 —0.192 -0.277 0.013 0.025
21.0-21.5 0.548 0.225 —0.225 -0.272 0.016 0.024
21.5-22.0 0.626 0.192 —0.264 —0.263 0.019 0.024
22.0-22.5 0.670 0.136 —0.290 —0.233 0.021 0.021
22.5-23.0 0.750 0.092 -0.319 -0.213 0.023 0.020
23.0-23.5 0.802 0.033 —-0.339 —0.182 0.025 0.017
23.5-24.0 0.853 —0.032 -0.357 —0.147 0.026 0.014
F2 KRN 18.5~24.0 pm KL FHRLEE /A LA S A
Table 2 Experimental and fitting values of PSD for particles with grain size of 18.5-24.0 um (volume fraction, %)
18.5-19.0 pm 19.0-19.5 pm 19.5-20.0 pm 20.0—20.5 pm 20.5-21.0 pm 21.0-21.5 pm
N Y2 N1 Y2 N 2 N1 2 N1 Y2 bgl Y2
0.22 0.22 0.27 0.27 0.32 0.34 0.38 0.40 0.46 0.47 0.54 0.55
0.29 0.29 0.24 0.24 0.28 0.24 0.33 0.30 0.38 0.36 0.43 0.42
0.06 0.06 0.11 0.11 0.16 0.17 0.21 0.21 0.26 0.26 0.31 0.30
0.05 0.05 0.11 0.11 0.18 0.18 0.24 0.24 0.29 0.29 0.34 0.34
0 0 0.01 0.01 0.03 0.03 0.05 0.05 0.07 0.07 0.09 0.10
0.01 0 0.03 0.02 0.07 0.05 0.10 0.07 0.14 0.09 0.17 0.12
0 0 0.01 0.02 0.03 0.05 0.05 0.07 0.07 0.09 0.09 0.11
0 0 0.01 0.01 0.03 0.05 0.05 0.07 0.07 0.09 0.09 0.11
0 0 0.01 0.01 0.03 0.05 0.05 0.07 0.07 0.09 0.09 0.11
0.01 0 0.03 0.01 0.07 0.06 0.10 0.10 0.13 0.13 0.17 0.17
0 0 0 0.01 0 0 0 0 0 —-0.01 0 —-0.01
0 0 0 0.01 0 0.01 0 0.02 0 0.02 0 0.02
0 0 0 0.01 0 0.01 0 0.02 0 0.02 0 0.03
21.5-22.0 pm 22.0-22.5 pm 22.5-23.0 pum 23.0-23.5 pm 23.5-24.0 pm
B4 V2 M1 Y2 b4 V2 pa V2 N V2
0.62 0.63 0.69 0.69 0.75 0.75 0.80 0.80 0.84 0.85
0.49 0.48 0.54 0.54 0.60 0.60 0.66 0.66 0.74 0.72
0.35 0.35 0.40 0.40 0.44 0.45 0.49 0.50 0.55 0.56
0.39 0.39 0.43 0.43 0.47 0.47 0.51 0.51 0.56 0.56
0.12 0.13 0.14 0.16 0.17 0.19 0.20 0.22 0.24 0.25
0.21 0.14 0.24 0.17 0.27 0.20 0.31 0.23 0.35 0.27
0.12 0.14 0.15 0.16 0.18 0.19 0.21 0.22 0.24 0.26
0.11 0.13 0.13 0.15 0.16 0.18 0.18 0.21 0.22 0.24
0.12 0.13 0.15 0.15 0.17 0.18 0.20 0.21 0.24 0.24
0.20 0.20 0.23 0.23 0.26 0.26 0.29 0.29 0.32 0.32
0.01 0 0.02 0.01 0.03 0.02 0.04 0.03 0.06 0.04
0 0.03 0.01 0.04 0.02 0.05 0.03 0.07 0.04 0.09
0 0.03 0.02 0.04 0.03 0.05 0.05 0.07 0.07 0.08

y1: Experimental value; y,: Fitting value
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