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Study on Optimization of Pumping Filling Paste in Datun Tin Mine
SU Sichao s WANG Jun, YANG Tianyu
(Faculty of land and Resources Engineering, Kunming University of

Science and Technology, Kunming, Yunnan 650093, China)

Abstract: Aiming at the problems of short pumping distance and easy plugging of gravel filling slurry in Datun Tin Mine, it was
proposed to add copper slag tailings fine material to the gravel to improve the aggregate gradation, and the gravel-copper slag
tailings mixture ratio test was carried out. It was concluded that when the proportion of gravel mass reached 60% , the packing
density of mixed aggregate reached the maximum value. Further, through the strength test of backfill, rheological test, high
concentration and high flow state test, the mix ratio of gravel-copper slag tailings paste was determined, which meets the
strength requirement of filling body. no segregation of paste and self-leveling. Based on the actual filling situation of 327 stope
in Datun Tin Mine, the numerical simulation method was used to analyze the change law of pipeline resistance of gravel-copper
slag tailings paste. The results show that the optimal mix ratio of gravel-copper slag tailings paste is gravel : copper slag
tailings = 6 * 4, and the cement dosage are 270 kg/m® (mass concentration 82%—83%), 240 kg/m® (mass concentration 83 % —
84%), 210 kg/m® (mass concentration 83%—84%), 180 kg/m® (mass concentration 83%—85%) . respectively. The resistance
loss of gravel-copper slag tailings paste along the horizontal pipeline is 6 105.76 —6 525.11 Pa/m, and the limit pumping
horizontal distance is 2 298.81 =2 456.70 m. The paste was used for industrial filling with a mix proportion of gravel : copper
slag tailings = 6 * 4, a cement dosage of 240 kg/m®, and a mass concentration of 83%. Compared with the original filling
process with multi-stage pumping. the paste with this mix ratio can meet the filling demand only under the condition of single
pump, and the single pump conveying distance (2 052 m) is less than the limit pumping horizontal distance, allowing for
surplus power at the outlet, which verifies the effectiveness of the optimal mix ratio.
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Fig.1 Results of leaching toxicity test of copper slag tailings
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Table 1 Basic physical parameters of crushed

stone and copper slag tailings

R R/ PA TR B/ » % e
A (kgem™3) (kgem ) Lpx R

A 2 754 1652 0.398 0.602
i R A 3 745 1849 0.506 0.494
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of backfill strength

S SRR B N R L o E ok K e
MR =FBA o, HH S HEAEMMN A E IR, |
5 ATHL, FEAH R K Je FH & 09 A5 1F T L g A i B
B KK L R A0 L B B /0N T 3 K, 34 5 AR OG
KF . KK P/ R A5 K & b Sy AR i B
(RN N = o S O N | I R W R Y iR
/N KR g 1 5 K i S HE K | ORE L FE K e
FH A AR 7R B 46 1R L K U8 7K Ak SR BT 75 B9 K
NS A P Y HE K S B KB FE R T e 2D
HeK 3 72 v B TR0 L B 38 T A B 2 08, AR
TR B2 2 T,

WRAECH @4/ R0 &I E) (GB 50771 —
2012) 4 43 2 538 AR R o ) 7 S e i AT,
MBI T IR0 sE AR R IR AL T 5
MPa, 256G RIF MG 58 102K, Rk 3 d
R,>1.5 MPa,7 d # ¥ R, =>2.5 MPa, 28 d 5& &
R:=>5.0 MPa, #£F4 i £ 225K . B BT i vk BE 836 .



FBALFRLGT REAAFTHREAFA]]F LR S FL.2025,45(12). 77

KPR & 180 kg/m® DA bR 2 TR IEITHFER,
3.2 RERKERSH

SR FH I AR SO 7 78 ORI B U i ) 5 55 D) R
Z ) B Wl NG AR S BIF ST U ) A R MR AR
Byt xR 2 R IR U7 2 . R H Brookfield
(DV-1I + Pro) B i AR {GH AT it A2 1K 5, I 23 1 55 1)
N )RS Pl R 2z B A Mt 4. DAE A ¢ Hilid e
=06+ 4 JKJeFHE N 240 kg/m® B K E N 81%~
86 0 BYF AN B, i A ANl 6 BT

81%

L 3
90, P
v— 84% IR XX
sof TE% ™
o ©86% oe®
R
1=
R
=

50 100 150 200 250
B R/

Boe BAE-NEEUNTEREME

Fig.6 Rheological curves of gravel-copper slag tailing paste
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Fig.7 Variation characteristics of rheological parameters of slurry
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Table 3  Test results of flow pattern of

gravel-copper slag tailings
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Table 4 Mixture ratio of gravel-copper slag tailings with

high concentration and high flow state

FEWREE/ % KA/ (kg m 3 HHEE/mm ¥ RE/mm

81 180

81 210
81 240

81 270 BT, DR,
82 180 KWWK EE/NT 3 mm
82 210

82 240

82 270 275 760
83 150 283 830
83 180 279 820
83 210 276 760
83 240 276 660
83 270 270 630
84 150 276 670
84 180 273 670
84 210 270 650
84 240 270 620
84 270 250 500
85 150 270 610
85 180 265 600
85 210 260 540
85 240 260 500
85 270 240 360
86 150 255 480
86 180 250 440
86 210 245 380
86 240 245 360
86 270 220 300

ikt K/ (kg » m™ %) e B/
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64 210 83~84
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Table 5 Simulation schemes of pipeline transportation

%5 PR/ % KRR/ (kg/m®) 4%/ mm W/ (m/s) Jii R 5L F7 / Pa B/ (Pa -+ s)
Al 82 270 100 0.71 32.96 0.135
A2 83 270 100 0.71 35.66 0.143
A3 83 240 100 0.71 34.15 0.128
A4 84 240 100 0.71 49.85 0.179
A5 83 210 100 0.71 33.63 0.121
A6 84 210 100 0.71 45.12 0.144
AT 83 180 100 0.71 32.00 0.066
A8 84 180 100 0.71 38.15 0.100
A9 85 180 100 0.71 48.70 0.144
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Fig.11 Velocity and pressure cloud diagrams at each part of pipeline
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Table 6 Resistance loss and limit pumping distance of gravel-copper slag tailings paste along horizontal pipeline

gy JoT B e B/ 7J<?)Eﬁﬁ§/ it 4/ Jit I g / FRE/ T AR LA 2% / Tﬁﬁ&%i‘ﬁﬁ%
% (kg/m?*) (m/s) Pa (Pa+s) (Pa/m) S /m
Al 82 270 0.71 32.96 0.135 6 237.62 2 404.76
A2 83 270 0.71 35.66 0.143 6 263.26 2 394.92
A3 83 240 0.71 34.15 0.128 6 255.72 2 397.81
A4 84 240 0.71 49.85 0.179 6 525.11 2 298.81
A5 83 210 0.71 33.63 0.121 6 230.54 2 407.49
A6 84 210 0.71 45.12 0.144 6 443.93 2 327.77
A7 83 180 0.71 32.00 0.066 6 105.76 2 456.70
A8 84 180 0.71 38.15 0.100 6 324.05 2 371.90
A9 85 180 0.71 48.70 0.144 6 510.08 2 304.12
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B, R E R EHELSK R 2 052 m, it
AN R A B i % B B REIR A AR A R R
BIRE, Bk 7 A SCHR M Y FEIEDRLC A LU A APk
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