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Fig.1 Tailings sample
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Fig. 2 Curve of particle size distribution of tailings sand
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Table 1 Particle composition parameters and main physical

property indexes of tailings

Grain composition indexes

Effective Median Constrained Uniformity Coefficient

grinsize diameter grainsize coefficient of gradation

(dio)/mm  (d3o)/mm  (dgo)/mm (Cw) (Co)
0.076 0.125 0.211 2.776 0.974

Physical properties indexes

Density Specific Water content
(P)(gem™)  gravity (G)) ()/%

1.545 2.70 0.564 0.752

Void ratio (e)

AR T2 mm G50 R A P AT E
L DUl N SR, J7a S e B
%, W ICP-MS Wll;€ BA b Fe. Cu. Pb. Zn. Mn.
Ni. Ti 55 FEE R CHE T LA S Mo L WE 2.

F2 RV EEN IR EE
Table 2 Main chemical element content of tailing sand/%
Fe Cu Pb Zn Mn S Ni Ti
20.89 0.016 059 127 0308 11.17 0.125 0.107
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rising
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Fig.4 Curve of capillary water rising
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Table 3 Value of surface tension in air-water interface

Temperature/'C Surface tension/(N-m ")
0 75.6X107°
5 74.9%107
10 742X107
15 73.5%107°
20 72.8X107°
30 712X107°
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Table 4 The test statistics of regression equation

Correlation confidence

Regression equation . , .
coefficient (R°) probability (p)

H =52.8235;702242K7 0.9951 0.0059
H =53.2888%271K» 0.9917 0.0147
H = 52.9207:%2238K:K» 0.9873 0.0096
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temperature and pressure
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Influence of temperature and air pressure on rising law of
capillary water in tailings dam of metal mine

ZHANG Qiu-cai', TIAN Ya-kun', ZHANG Zhi-jun', LI Ya-jun?, LIU Xuan-zhao®, HE Gui-cheng', LIU Yong'

(1. School of Nuclear Resources Engineering, University of South China, Hengyang 421001, China;
2. Hunan Nonferrous Metallurgy Labor Protection Research Institute, Changsha 410000, China;
3. Lu’an Group, Changzhi 046000, China)

Abstract: The capillary water will affect on stability of tailings dam, and the surface tension will be changed along with
temperature and pressure, which has a great influence on the regularity of the capillary water rising. Therefore, the
temperature, pressure time and the height of capillary water rising were tested and recorded during a long term of 95 d.
Power function was used to build the analysis model for considering the capillary water rising influenced by temperature
and pressure. The results indicate that the temperature has a large impact on the capillary water rising than barometric
pressure, and in the early time of capillary water rising, the temperature and air pressure have little effects on it, and in the
latter part of capillary water rising, the influence of temperature gradually becomes obvious. Furthermore, the analysis
also indicates that the dynamic of capillary water rise gradually decay makes the surface tension influenced by the
temperature and air pressure became noticeable.

Key words: capillary water; tailings dam; temperature; pressure
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