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Abstract Back—propagation neural network was used to optimize the flocculating sedimentation parameters. To get the best network
mode, some learning and training samples were established by the numbered orthogonal blasting tests. In the process of establishing
the network mode, the tailings concentration, flocculant consumption and flocculant concentration were used as the input data, the
sedimentation speed and limiting concentration were confirmed to be the synthesized output data. Comparison of the influences of
hidden layer nodes on model training process and prediction accuracy indicates that the optimal hidden layer node was 9. By entering
the refined flocculating sedimentation parameters into the prediction model, optimal samples are searched and the optimal parameters
show that the flocculating agent consumption is 4.5 g/t, flocculating concentration is 0.11% and tailings concentration is 15%.
Compared with that of the experimental results, the relative error of the prediction results can be controlled at about 5% . The
application indicates this mode has relatively high accuracy, providing a new method to optimize the flocculating sedimentation
parameters.

Keywords back-propagation neural network; unclassified tailings; flocculating sedimentation; dynamic sand release
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Table 1 Physical and mechanical properties
of unclassified tailings
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Table 2 Factors and levels in orthogonal experiment
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15 2 0.06
2 23 4 0.10
35 6 0.14
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Table 3 Results of flocculating sedimentation experiment
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e FE1%  HFE(gt) WMNEEE/%  (em-hT) /%
1 15 2 0.06 70.88  61.48
2 15 4 0.10 111.67  57.69
3 15 6 0.14 117.66  57.09
4 23 4 0.14 96.58  60.41
5 23 6 0.06 86.34  56.63
6 23 2 0.10 78.00  60.57
7 35 6 0.10 45.04 6222
8 35 2 0.14 2263 63.64
9 35 4 0.06 3453 6542
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Table 4 Search results of BP neural network
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R /% Flg-th)  WIEE%  (em-h) /%
1 15 25 0.07 84.15  59.85
2 15 35 0.09 113.66  58.36
3 15 45 0.11 11602 57.36
4 15 5.5 0.13 11550  57.19
5 17 25 0.09 100.38  59.53
6 17 35 0.07 85.56  57.79
7 17 45 0.13 11503 5742
8 17 5.5 0.11 11492 57.16
9 19 25 0.11 11077 59.50
10 19 3.5 0.13 11338 58.28
11 19 4.5 0.07 89.05  56.80
12 19 55 0.09 11135  57.07
13 21 25 0.13 106.13  60.68
14 21 35 0.11 103.05  57.80
15 21 4.5 0.09 99.56  56.98
16 21 5.5 0.07 96.02 5678
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Table 5 Analysis of relative error
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