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Optimal prediction model of flocculating
sedimentation velocity of unclassified tailings

WANG Xin-min, ZHAO Jian-wen, ZHANG De-ming

(School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: Based on the GA-SVM optimal prediction model of sedimentation velocity, the genetic algorithm was used to
make an optimal predicition. Support vector machine (SVM) regression model was established and trained by the use of
samples of training. The acquired mean error of the value was made as a fitness function. Then, the model parameters
were optimized through the genetic algorithm (GA). At the end, the optimized SVM was applied to predict the prediction
set. GA-SVM optimal prediction mode was used in Sijiaying Iron Mine, the results show that when the flocculating agent
consumption and tailings concentration are 8.6 g/t and 18%, respectively, the sedimentation velocity reaches 1.31 m/h.
which meet the production requirements. The optimal prediction mode has relatively high practical value, can provide a
new method to optimize the sedimentation velocity of unclassified tailings.
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Table 2 Optimization test result of parameters (samples of

training)
Experiment Flocculent unit Tailings Sedimentation
No. consumption, concentration, velocity,
gl(gt™h /% v/(mh ™)
1 5 10 1.05
2 10 10 1.08
3 15 10 1.06
4 20 10 1.03
(13-14) 5 5 15 1.13
6 10 15 1.21
4 ol %) 7 15 15 1.16
v 8 20 15 1.09
9 5 20 0.99
10 10 20 1.29
31 11 15 20 1.26
12 20 20 1.13
10%~25% 13 5 25 0.89
5~20g 14 10 25 1.11
4 15 15 25 1.01
q C, 16 20 25 0.98
1 3
Table 3 Normalized data of normalization
1 ) Flocculent unit Tailings Sedimentation
Table 1 Factors and levels in test Experiment consumption, concentration, velocity,
Level Flocculant consumption, — Tailings concentration, No- g/(gt™h /% v/(m-h ™t
AL cwl% 1 0.170 0.378 0.007
1 5 10 2 0.378 0.378 0.008
2 10 15 3 0.585 0.378 0.007
3 15 20 4 0.793 0.378 0.006
4 20 25 5 0.170 0.585 0.010
6 0.378 0.585 0.013
7 0.585 0.585 0.011
8 0.793 0.585 0.008
) 9 0.170 0.793 0.004
3 10 0.378 0.793 0.017
11 0.585 0.793 0.015
12 0.793 0.793 0.010
39 GA-SVM 13 0.170 1.000 0.000
GA-SVM (10) 14 0.378 1.000 0.009
GA-SVM 15 0.585 1.000 0.005
16 0.793 1.000 0.004
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