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Abstract In order to get the optimum parameters of flocculating sedimentation back propagation
neural network and genetic algorithm were applied to establish the flocculation sedimentation
parameters prediction model of the crude tailings. The flocculating agent and tailings concentration
consumption were used as the input data and the sedimentation speed was confirmed to be the
output data. The learning and training samples were received by the orthogonal experiments to
build neural network prediction model. Then the optimum parameters of flocculating
sedimentation were received after using genetic algorithm finding optimal in parameters prediction
model of the crude tailings. The selected parameters prediction model was used in Hemushan iron
mine. The results showed that the flocculating agent consumption is 12 g/t and tailings
concentration is 17% the sedimentation speed is 1. 31 m/h these parameters meet the production
requirements. The flocculating agent consumption required is 20% less than the original
production when using these flocculating sedimentation parameters. The application of the model
indicates that it provides a new method to optimize the flocculating sedimentation parameters with
a good effect.

Key words back propagation neural network genetic algorithm crude tailings flocculating
sedimentation sedimentation velocity
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3
2_6-1 2 6 Table 3 Result of sedimentation experiment
1 18 7 H,/% w/ gt v mh™!
5. 10 5 1. 111
10 10 1.172
2 10 15 1. 256
10 20 1.133
15 5 1. 052
15 10 1.213
15 15 1.324
BP 15 20 1.221
20 5 0.989
20 10 1.243
20 15 1. 356
20 20 1.432
25 5 0. 839
25 10 1. 112
25 15 1.332
5 1 25 20 1. 481
2.3
1 1
- 65 um
80% v 0
v=4Q/ =D’ 6
D
1 90 m’/h
Table 1 Physical and mechanical properties of full 65.5 m’ 9m
tailings
~65 um v=1.03 m/h
o/cm’  ds/mm C, cm/s 25%
2.79 0.035 80.3%  4.68 2.75x10°° v 1.29 m/h.
2.2 15 g/t 15%
1.32 m/h
4 w H,
2
1L BP
2-6-1 3 16
MATLAB
3. 1.
2 1
Table 2 Table of experimental arrangement
. BP
w/ gt H./%
1 5 10
2 10 15 30 0.3
3 15 20 0.1.
4 20 25 2 )
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Fig. 1 Comparison of the forecast outputs and 1.29 m/h 12 g/t.
expected outputs 12¢/t 17%
4
Table 4 The non-inferior solution searched by neural network
-1
H./% v/ m h
' qg=12 qg=13 qg=14 qg=15 qg=16 q=17 q=18 q=19 q=20
14 X 1. 290 1. 295 1. 295 1.290 X X X X
15 1.294 1. 308 1.315 1.317 1.313 1. 304 1. 290 X X
16 1.304 1.322 1.334 1.339 1.338 1. 330 1.318 1.299 X
17 1. 309 1.332 1.348 1.358 1. 361 1.357 1. 346 1. 330 1. 307
18 1.307 1.336 1.357 1.372 1. 380 1. 381 1.374 1. 361 1. 341
19 1.301 1.334 1. 361 1. 381 1.394 1. 400 1.399 1.390 1.374
20 1. 290 1. 327 1. 358 1.384 1. 402 1.414 1.418 1.415 1. 404
21 X 1.316 1.351 1. 381 1. 404 1.421 1.431 1.434 1.429
22 X 1. 302 1. 340 1.374 1. 402 1.423 1.438 1. 446 1. 447
23 X X 1.326 1.363 1.395 1.420 1. 440 1.453 1. 460
24 X X 1.310 1. 350 1.384 1.414 1.438 1.455 1. 466
25 X X 1.293 1.334 1.372 1. 404 1. 431 1. 453 1.468
q g/t X 1.29 m/h.
1.309 m/h c.
12 g/t
1.317 m/h
a BP
12 g/t 17%
1.31 m/h
b.

20%
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