ISSN 1005 —2763 FABRE A F 455 F 18 2025 % 1 A
CN 43 -1215/TD MINING R &. D, Vol.45,No.1 Jan. 2025

ETF PSO-SVM HHEM CERZHV M i EE ST

T EER T R R REAE!

KBTI RFEA R, Wl KD 410012
2RI EAHARERTSERE. W K 410012
SR BT I B 25 A AU TR RBETE R . W Kb 410012,
LRBOF T LR A A R . BB AR 231551)

WEARZAAKE, FARDCBEREINNELERERD LT LG ERHAARFHS HEAERAGHRELER, K
AEFEEEPSOKRAZFRGEANSVMIB A 547k, &5 T AT WM AR, A A RAmE kP HRAER,
Wi FHREEHTERKLSN, FAED R BIRE TN, AKRFESLT AH, TR T ET PSO-SVM #K &
LM BB B RM T K I RAT TR R RIE, SREAYREGEABRE G A AR R E B 69 BRSO
X 3K By # T H vl 3k K . PSO-SVM T AL A F0) 25 B0 #8 8 M 69 My JE 34T . A 3T iR £ A 1.36 %, AP R 4 R Ak Ak B A
BB A AR S B IR T ARG L AR IR B B UM AR R,

KB R BFIGAERT  BT R L F e HRA

FE 4 %S TD853.34 S EkFRIZAD : A XEHS:1005-2763(2025)01 —0095 —08

Analysis of Desanding Stability of Tailings Storage Thickener Based on PSO-SVM
YUAN Ziqi"**, HUANG Tenglong"**, LIN Min', YANG Shuangyou', CHEN Jiuwu'
(1.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
2.State Key Laboratory of Metal Mine Safety Technology, Changsha, Hunan 410012, China;
3.Hunan Mining Solid Waste Comprehensive Utilization Engineering
Technology Research Center, Changsha, Hunan 410012, Chinaj;
4.Anhui Lujiang Longgiao Mining Co.. Ltd., Hefei. Anhui 231551, China)

Abstract:In order to improve the filling efficiency and realize the continuous and stable desanding of the tailings storage
thickener, combined with the actual situation of the mine and the test results of static and dynamic flocculation and
sedimentation, the particle swarm optimization (PSO) algorithm was used to optimize the support vector machine (SVM)
regression analysis method. The prediction model of desanding stability was established, and the prediction model was updated
by the hybrid point addition method. The optimal parameters were determined by the optimization algorithm to realize the
prediction of desanding stability of the tailings storage thickener. Taking Dongxinzhuang Iron Mine as an example, the optimal
scheme of thickener structure parameters and desanding parameters based on PSO-SVM was completed and verified by
industrial tests. The results show that the mud layer height and the combined effect of mud layer height, sand concentration and
thickening time have the greatest influence on the stability of desanding. The PSO-SVM prediction model has a good accuracy in
predicting the desanding stability, with a relative error of 1.36%. The research results can provide a theoretical basis for the selection of
thickener shape parameters and desanding parameters, and can effectively improve the desanding stability of thickener.
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Table 1 Orthogonal test factor level
WEmE MR EE R WO R R A
K H/ W Q:/ te/ 0/
m C:/% (m®/h) h )
1 10 64.5 84.7 6.1 0
2 12 65.0 83.5 6.3 30
3 14 66.0 81.4 7.1 45
4 16 67.0 79.3 8.0 60
5 20 67.5 78.2 8.4 70
F2 EXKIEHEIE
Table 2 Orthogonal test data
VB2 % R B OED IR VR e ] IS A i M 22
R OH/ WE Q/ t./ o/ F
m C:/%  (m®/h) h © ’
1 10 64.5 84.7 6.1 0 2.30
2 10 65.0 81.4 8.0 70 6.77
3 10 66.0 78.2 6.3 60 5.25
4 10 67.0 83.5 8.4 45 4.90
5 10 67.5 79.3 7.1 30 3.83
6 12 64.5 78.2 8.0 45 2.34
7 12 65.0 83.5 6.3 30 2.27
8 12 66.0 79.3 8.4 0 3.06
9 12 67.0 84.7 7.1 70 10.46
10 12 67.5 81.4 6.1 60 4.81
11 14 64.5 79.3 6.3 70 4.04
12 14 65.0 84.7 8.4 60 3.04
13 14 66.0 81.4 7.1 45 0.04
14 14 67.0 78.2 6.1 30 2.59
15 14 67.5 83.5 8.0 0 3.27

5 7 & 2025,45(1)
(84
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=2 H/ W Q:/ t./ 0/
m Co/%  (mP/h) h ) ’
16 16 64.5 81.4 8.4 30 4.09
17 16 65.0 78.2 7.1 0 6.84
18 16 66.0 83.5 6.1 70 3.56
19 16 67.0 79.3 8.0 60 2.56
20 16 67.5 84.7 6.3 45 3.01
21 20 64.5 83.5 7.1 60 1.65
22 20 65.0 79.3 6.1 15 7.18
23 20 66.0 84.7 8.0 30 8.47
24 20 67.0 81.4 6.3 0 4,99
25 20 67.5 78.2 8.4 70 1.47
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Fig.6 The change of slurry mass concentration

before and after optimization
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