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Effect of Fluctuations in Mass Fraction and Pumping Agent Dosage on the Working Performance of Paste Filling Slurry
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Inner Mongolia University of Technology. Hohhot, Inner Mongolia 010051, China;
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Abstract : The measurement error of the filling batching system is the key factor affecting the quality of the filling body. In order
to reveal the effect of the fluctuation in mass fraction and pumping agent dosage caused by the measurement error on the
working performance of the filling slurry, based on the cement hydration mechanism and the action principle of the pumping
agent, the response surface and variance analysis methods were used to carry out mechanical properties, flow properties and
rheological properties tests, and industrial test verification was carried out to determine the optimal mass fraction and pumping
agent dosage. The results are concluded as follows. Firstly, when the mass fraction and pumping agent dosage fluctuated within
+1%, the main effect significantly affected the 28 day strength, viscosity. slump, expansion and average viscosity coefficient,
and the interaction effect significantly affected the 28 day strength, viscosity and average viscosity coefficient. Secondly,
fluctuations in mass fraction and pumping agent dosage can cause changes in the proportion of free water in the filling slurry,
thereby affecting the working performance of the filling slurry. Finality. it is suggested that the fluctuation range of the mass
fraction of the mine should be kept between 78% and 79% , and the fluctuation range of the pumping agent dosage should be
kept between 1% and 2%. The research results can provide a theoretical basis for the construction of filling batching systems
and the accuracy calibration of batching equipment.
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Table 1 Test schemes

PR [ 8/ % RiLHBR/ %
1 79 1
2 78 0
3 80 1
4 79 1
5 79 0
6 80 2
7 79 1
8 78 1
9 79 2
10 79 1
11 79 1
12 78 2
13 80 0
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Table 2 Chemical composition and physical properties of paste filling materials

JE A A CaO/ % Al Os/% Si02/ % MgO/ % Fe/% S/ % B/ (g/em®) LB/ %
KR 66.00 5.21 22.00 3.65 0.00 2.10 3.20 63.45

W 1.54 12.31 31.81 1.55 0.45 1.32 2.10 63.55

TR 4.01 3.32 36.21 3.21 9.45 0.66 2.97 57.21

T g b 4.15 6.01 75.12 3.98 0.21 0.00 2.55 42.65
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Table 3 Test results
4 34 7d 28 d cm % /em JE/em (Pa - )
1 2.94  5.15 8.62 12.29 25.53 48.21 8.85
2 252 372 7.52  12.12 2451 52,12 9.54
3 341 532  11.52 11.75 23.52 40.43 13.53
4 294 515 8.62 12.29 25.53 48.21 8.85
5 271 4.14 8.33 11.95 23.54 39.67 10.13
6  4.35  6.42 11.89 12.21 27.23 55.22 7.43
7294 5.5 8.62 12.29 25.53 48.21 8.85
8  2.83 4.42 10.12 12.31 25.82 56.42 7.94
9 293 472 9.74 12,57 27.52 61.22 7.23
10 294  5.15 8.62 12.29 25.53 48.21 8.85
11 294  5.15 8.62 12.29 25.53 48.21 8.85
12 3.52  6.53 10.91 12,73 28.52 76.11 3.17
13 3.25 491 1052 11.24 22.13 35.12 17.37
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Table 4 Results of variance analysis
Fff Pff FM P F{i PfH
3 d SR 2.17 0.200 0  0.31 0.6000 0.03 0.8700
7 d SR 1.82 0.2300  0.75 0.4200  1.90 0.230 0
28 d % 30.70 0.002 6 31.14 0.0025 31.96 0.002 4
i e 80.00 0.000 3 98.06 0.0002 16.53 0.009 7
Y5 26.72 0.003 6 80.00 0.0003 3.00 0.143 8
VR R 11.79 0.018 6 21.41 0.0057  0.35 0.580 0

X ERE R R 358.68 0.000 1 96.53 0.000 2 73.15 0.000 4
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Fig.1 Main effect tracking charts of significant impact factors
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Table 5 Results of industrial tests
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