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Fig.1 Full tailings filling process
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Fig.2 Mixing and discharging system
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Table 1 Particle size test of full tailings and mining cement
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Fig 3  Slump result of filling slurry with

different mass concentrations
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Table 2 Determination of rheological parameters of

filling slurry with different mass concentrations
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% ! Pa (Pa « s)
74 19 325.6 19.986 1.358 0.001 03 0.000 070
72 18 835.6 9.885 0.882 0.000 52 0.000 047
70 18 365.2 2.778 0.545 0.000 15 0.000 030
68 17 914.4 1.539 0.311 0.000 09 0.000 017
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Table 3 Theoretical calculation results
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Table 4 Comparative analysis between simulated

and theoretical calculated values

o B T Sk B H A

g BAE/ BB ENE MY B BRI AR
NI N VAN 15 T VAR VA A VY
m fH/m % (m/s) (m/s) %

74 140 0.210 0.195 7.14 1.483 1444  2.63
125 0.299 0.294 1.67 1753 1.812  3.37
2 140 0.131 0.125 458 1.459 1.444 1.03
125 0.210 0.191 9.05 1.761 1.812  2.90
00 140 0.081 0.074 8.64 1.458 1.444  0.96
125 0127 0115 945 1769 1.812 2.3
68 140 0.046 0.043 652 1509 1444 4.31

125 0.072  0.067 6.94 1.814 1.812 0.11
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Abstract: The material level control of filling mixing equipment is the key to achieve the homogenization of slurry. Frequent
fluctuations in material level and flow rate have a significant impact on the quality of the slurry and the transmission pipeline
network, ultimately leading to a decrease in filling quality and an increase in cost. In order to solve the problem of difficulty in
controlling the filling material level and discharging flow rate in a mine, a theoretical calculation model was constructed, and a
formula for calculating the head loss of the mixing and discharging system was proposed. It is found that the diameter of the
discharge pipe D is inversely proportional to the flow velocity v at the discharge port, and the yield shear stress to bulk density
ratio /7, viscosity coefficient  to bulk density 7 ratio (3/7) are directly proportional to the material level H;. The results of
the [illing material experiment indicate that as the slurry mass concentration C,, increases, 7,/7.75/7 also increase, which is
beneficial for improving the material level in the mixing tank. Taking slurry mass concentrations of 74 %, 72%, 70%, 68%,
and discharge pipe diameters of 140, 125 mm as variables, the calculation and analysis show that under two working conditions
of C,=74%, D=140 mm and C,,=72%, D=125 mm, the material level in mixing tank is 1.59 m and 1.65 m, respectively,
which is within the optimal operating material level range of the mixing tank.

Key words: Material level of mixing tank. Filling slurry, Slurry mass concentration, Steady-state discharge, Discharge pipe,

Numerical simulation





