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Abstract

Abstract: As it is difficult to detect the particle size distribution of ball milling process on ling, a prediction
model of particle size distribution in bauxite continuous ball-milling process is proposed, which is based
on data-driven method and population balance model (PBM) frame. The break-rate model structure of
PBM is improved according to the characteristic data of batch grinding test of bauxite. The residual time
distribution density function is improved by considering the characteristics of residence time distribution
for different particle sizes. The key parameters of the model are optimized by the data of batch-test and
continuous ball-milling process using back-calculation method. The industrial test data verification
results show that the model accuracy meets the needs of practical production.
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Abstract: As it is difficult to detect the particle size distribution of ball milling process on line, a
prediction model of particle size distribution in bauxite continuous ball-milling process is proposed,
which is based on data-driven method and population balance model (PBM) frame. The break-rate model
structure of PBM is improved according to the characteristic data of batch grinding test of bauxite. The
residual time distribution density function is improved by considering the characteristics of residence time
distribution for different particle sizes. The key parameters of the model are optimized by the data of
batch-test and continuous ball-milling process using back-calculation method. The industrial test data
verification results show that the model accuracy meets the needs of practical production.
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Fig. 1 Grinding and grading process
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Tab. 1 Batch grinding test (9 grain grade)

WAL UEy K H §ii 4% (mm)
5.6-3.35 mm (5f 1 Figk) 6 H 3.35 mm
3.35-2 mm (3% 2 figl) 10 H 2 mm
2-0.85 mm (5 3 Figk) 20 B 0.85 mm
0.85-0.5 mm (ZF 4 FiZk) 35 H 0.5 mm
0.5-0.25 mm (Zf 5 $iZk) 60 H 0.25 mm
0.25-0.15 mm (38 6 fi2k) 100 H 0.15 mm
0.15-0.075 mm (5 7 $igk) 200 H  0.075 mm
0.075-0.045 mm (5 8 FiZk) 325 H  0.045mm

—~0.045 mm (5 9 KiZ) — e

B A BRI A PR 2 s o AR R
B, BRI 60%~80%, AR 4s R
O ANERERRN 70% U SRR R 4kHE - IR
2 kgo A HRIG O AT AN, RUDRIRATRZ)
TEL, PERLEED, AR ARKL(-6
Hs gk ik, esert 17— A aRidiss
K7 i%(Feed 45 BRI 70 L1465 %€ B> Feed 1,
B dme i S RLZRAM L R A6 H AT B AR
B A IR MERIR EoRYF, IXAE it Bk
{RIE Feed 2B BREMRIZCHATROR S &, AT
FEZE L bk /D I A T I ) A DGV PRIk — S AR e
i, [N DGR TR 2 R R AT R

K2 LA O R E AF

Tab. 2 Test conditions of bauxite batch grinding

ARG HAR
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&S SR ZHE
WHE, D,(mm) 240
. KB, L,(mm) 300
PRIEAL B,V (em) 13.57
Y3, n.(r/min) 96
g AR

WERE AR,  d,(mm) 31, 22, 19

Pe 3k~ 32, 115, 350
i Ek LT, p,(g/em®) 7.8
ST, my(ke) 21.62
BEERE,  T(%) 0.32
NEREBRE,  f,.,(%) 0.36
WL, p,,(g/cm’) 1.8
Yokl SRR TR, W(ke) 2.0
HEBRE, U%) 0.7
BEWRE, C 66.7%
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Fig. 2 Crushing rate of batch grinding test
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Tab. 3 The relationship between particle sizes
and the parameters of N, t
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Fig. 3 Residence time distribution curve of bauxite grinding
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Tab. 4 Comparison between the measured value of particle size distribution and the prediction value of the model in this paper

5~7 8 & 5~7 16 /4 5~8 8
WEA WO Ao IR PO denhiRzE DR TRME Ao
+13.2 mm 0.000 0.075 —0.075 0.000 0.000 0.000 0.000  0.000 0.000
13.2-9.5 mm 0.000 0.185 —0.185 0.000 0.000 0.000 0.000  0.000 0.000
9.5-5.6 mm 0.000 0.455 —0.455 0.000 0.001 -0.001 0.000  0.003 -0.003
5.6-3.35 mm 2.080 0.820 1.251 0.318 0.013 0.304 0.000  0.012  —0.002
3.35-2 mm 1.352 1.270 0.081 0.548 0.124 0.414 0497  0.133 0.363
2-0.85 mm 5.389 3.657 1.732 2.677 2.672 0.005 3216 2351 0.855
0.85-0.5 mm 9.035 5.906 3.128 5.888 6.994 -1.106 7303 6.808 0.495
0.5-025mm 26956  19.051 7.905 20.931 23.187 —2.254 25.038  24.613 0.427
0.25-0.15mm  19.168  19.569 —0.401 22136 24.110 -1.974 17471 19.681 2210
0.15-0.075mm 11384  16.497 -5.113 16.928 17.140 -0.212 11906  13.394  —1.486
0.075-0.045mm  3.802 6.627 -2.826 4.956 4.567 0.390 4733 5156 0421
—0.045 mm 20822 25.877 -5.043 25606  21.191 4412 29.831  27.826 2.003
B 100.000  99.998 0.002 100.000  100.001  —0.001  100.000  99.999 0.001
5~8 16 /4 5~9 8 i 5~9 16 /4
WA TOE e WAL WM ez R WM Aok

+13.2 mm 0.000 0.000 0.000 0.000 0.000 0.000 0.000  0.000 0.000
13.2-9.5 mm 0.000 0.001 -0.001 0.000 0.000 0.000 0.000  0.001 -0.001
9.5-5.6 mm 0.000 0.010 -0.010 0.000 0.002 -0.002 0.000  0.010  —0.010
5.6-3.35 mm 1.710 0.081 1.624 1.030 0.019 1.011 0.000  0.077  -0.073
3.35-2 mm 1.164 0.418 0.750 0.852 0.144 0.708 0.693  0.423 0.270
2-0.85 mm 4.641 4.054 0.588 4370 2793 1.577 3.444 4351 -0.901
0.85-0.5 mm 8.286 8.338 —0.054 8.144 7.936 0.209 7722 8906  —1.184
0.5-025mm  27.101  26.044 1.057 25516  27.005 ~1.486 27.982 28291  —0.303
025-0.15mm  19.643  20.482 -0.837 20.421 22.146 ~1.724 18791 19.581  —0.790
0.15-0.075mm 11333 12.603 -1.270 12.855 13.625 -0.770 11362 11458  —0.096
0.075-0.045mm  3.842 4.492 —0.649 4.016 4.297 —0.282 3.947 3998  —0.051
—0.045 mm 22273 23.478 -1.203 22.795  22.032 0.764 26.055  22.904 3.150
A 100.000  100.002 -0.002 100.000  99.999 0.001 100.000  100.000  0.000
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