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Fig.1 Process flow chart of modifier addition
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Fig. 2 Particle size distribution of unclassed tailings
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Table 1 Chemical composition of unclassed tailings (mass

fraction, %)

Si0, K,0 Fe,04 ALO; CaO

62.9 5.86 1.16 15.2 2.31
MgO Na,O CO, Others
0.90 3.10 7.20 1.37
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Table 2 Test scheme and slump test results
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Classification Test No.  Binder dosage/% Solid content/%  Additive/%  Slump/cm  Flow spread/cm

68 28.6 120

Slump and loop test ~ N-16.7 16.7 70 0 28 103
72 27.6 75

68 27.5 69.4
Slump and loop test Y-16.7 16.7 70 4 26.4 53
72 26 47

68 29.3 130

Slump test N-9.1 9.1 70 0 29.2 121

72 29 110

68 27.8 97

Slump and loop test Y-9.1 9.1 70 4 27.2 77
72 26.6 52
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Fig. 3 Partial test equipments and material used during experiment: (a) Low density agent; (b) Slump test; (c) Blender;

(d) Pressure measurement; () Loop test; (f) Control system
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Table 3 Rheological parameters of filling slurry under different working conditions
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Fig. 5 Fitting results of slurries under different
working conditions: (a) N-16.7; (b) Y-16.7;

(c) Y-9.1

Test No. R Linear equation Yield stress, 7o/Pa Plastic viscosity, u/(Pa‘s)
N-16.7-68% 0.88 =12.12+6.90v 10.44 0.0587
N-16.7-70% 0.95 =38.31+6.75v 28.73 0.0658
N-16.7-72% 0.83 =66.70+4.22v 46.10 0.0684
Y-16.7-68% 0.70 =18.38+4.62v 13.78 0.0450
Y-16.7-70% 0.93 7=36.67+5.0v 27.50 0.0487
Y-16.7-72% 0.98 =74.18+5.36v 55.63 0.0523

Y-9.1-68% 0.93 =19.65+1.21v 14.74 0.0118
Y-9.1-70% 0.98 7=26.18+4.31v 19.63 0.0420
Y-9.1-72% 0.71 =106.37+15.51v 79.78 0.1512
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Table 4 Empirical calculation formula of resistance along

way
Test No. Empirical formula
~0.031x -0.03x
N-16.7 o= 2896.69¢ N 2.82¢ o
D D?
~0.07x ~0.018x
Y-16.7 o= 8207.47¢ N 4.56¢ o
D D?
~0.056x
Y91 oo 2716.96 + 94.86e o
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ZHAO Jian-wen, WANG Xin-min, PENG Kang, et al.

Transportable performance of
modified unclassed tailings filling slurry based on loop test

ZHENG Bo-kun"? YAO Wei"?, HUANG Teng-long"* ZHANG Ling-yun"?, YIN Xu-yan"?

(1. Changsha Mine Research Institute Co., Ltd., Changsha 410012, China;
2. National Engineering Research Center for Metal Mining, Changsha 410012, China)

Abstract: Aiming at the problem of the high potential energy of the vertical pipe section caused by the small
filling double line in the deep mine filling system, it is easy to cause the increase of tube explosion accidents. In
this paper, slump and loop tests were used to study the influences of low-density modifier, C material content, and
slurry mass concentration on the conveying performance of full tailings filler slurry. Based on the loop test,
combined with the Bingham fluid model, the rheological parameters of the filling slurry under different working
conditions were calculated. The results show that the incorporation of low-density modifiers, the increase of C
material content and the mass concentration of the slurry will reduce the spread diameter of the slurry; compared
with the unmodified filler slurry, the yield stress of the modified slurry increases from 31.99% (68%) to 20.67%
(72%), and the plastic viscosity decreases about 23%. Combined with the hydrostatic equilibrium theory and the
regression equations among the slump and yield stress, apparent viscosity, rheological index, the empirical
calculation formula for the resistance along the way of the Sanshandao Gold Mine was established. The formula
can be quickly and effectively used to estimated slurry transport performance in the field.

Key words: filling slurry with unclassed tailings; rheological parameters; loop test; deep well filling; resistance

along the way
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