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I AR H, B B /N W o 3 1 1 T AT Table 2 Chemical composition of siderite tailings
Si0, Al O; CaO Fe,0, SO, K,0 MgO V,05 TiO, Others Sum
- el g A 71.06 8.04 5.65 5.21 3.06 1.85 1.73 1.22 0.97 1.21 100.00
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Table 1 The raw material proportion of the colloidal sand of sid-
. 1. 500 * B %X
erite tailings . v aze
1000 Tieas
Siderite China 1SO 3500 5 ane
Raw material ~ Cement/g Tap water/mL
tailings/g  standard sand/g 3000
Comparing block 450 0 1350 225 e .
Mortar block 300 150 1350 225 g:nuo
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Fig. 1 XRD pattern of siderite tailings
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Fig. 2 Distribution of particle size of siderite tailings under different activation conditions
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Table 3 D,, Dy, and D, of siderite tailings under different activation conditions
240 r/min 285 r/min 330 r/min
0 r/min
40 min 60 min 80 min 100 min 40 min 60 min 80 min 100 min 40 min 60 min 80 min 100 min
D,/ pm 11.278 3.535 3.184  2.037 2.433 2.419  2.052 1.568 1.992 1.797 1.595 1.313 1.373
Dyy/ pm 200. 183 29.685 24.935 13.376 15.924 19.443 15.081 9.776 14.857 12.957 11.326 8.785 9.188
Dyy/ pm 501.264  228.046 177.759 82.120 105.351 141.135 106.666 46.003 94.269 74.910 59.653 33.803 41.053
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Fig. 3 Specific surface of siderite tailings under different condi-
tions
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Fig. 4 Compressive strength of siderite tailings under different

activation conditions
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Table 4 Hc and results of variance analysis of siderite tailings

under different conditions

Ball - milled time/min

Ball — milled 40 60 80 100
speed/ (r + min~")
240 0.50 0.55 0.74  0.60
285 0.60 0.65 0.92 0.71
330 0.74 0.81 0.89 0.81
Source SS df MS a P - value F crit
R factor 0.0892 2 0.0446 26.3794 0.0011 5.1433
C factor 0.0905 3 0.0302 17.8591 0.0021 4.7571
Error 0.0101 6 0.0017
Total 0.1898 11
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Effect of Mechanical Force on Distribution of Particle Size and Pozzolanic Reac-

tivity of Siderite Tailings

LIU Xuan'?, CUI Xiaowei'”*, XIE Zhemin®, LI Zhigang’, NAN Ning'*

1. Shaanxi Key Laboratory of Comprehensive Utilization of Tailings Resources, Shangluo 726000, China;
2. College of Chemical Engineering and Modern Materials, Shangluo University, Shangluo 726000, China

Abstract ;. Based on mechanical force activation method and theory, the effects of mechanical force on distribution of parti-
cle size and pozzolanic reactivity of siderite tailings were studied. The results showed that the tailings were relatively easy
to grind, the role of mechanical force was making the tailings particles distribution change significantly and leading to acti-
vation of tailings with a certain pozzolanic reactivity. However, the long time will result in the phenomenon that weak re-
union was reduced. And the activity of variance analysis results showed that the ball grinding speed and grinding length
had a significant impact on the specific surface of the tailings and pozzolanic reactivity, and among them, the influence of
ball mill speed was better to the grinding time.

Key words: mechanical force; siderite tailings; distribution of particle size; pozzolanic reactivity
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