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Table 1 Main chemical composition of the
boron-magnesium ore
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946 487 168 2867 211 047 891
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Fig.1 XRD pattern of low-grade ascharite
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Table 2 Correlation data of ore particle size at different
mechanical activation time
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Fig.2 Grain size distribution curve at different mechanical activation time
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Fig.6  Effect of reaction time at different reaction temperatures on the leaching rate of magnesium in different activated samples
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Mechanical Properties and Pore Structure of Fiber Reinforced Iron
Tailings Cement-based Materials

ZHANG Haijun, LI Tao, ZHAN Meng
(College of Construction Engineering, Huanghuai University, Zhumadian 463000, Henan, China)

Abstract: This is an article in the field of ceramics and composites. In this article, the effects of IOT and
polyvinyl alcohol (PVA) fiber (PF) on the compressive strength, four-point flexural strength, flexural
toughness, pore structure of cement-based composites were studied and discussed in detail. The conversion
relationship between compressive strength and four-point flexural strength was established. The results
showed that the incorporation of IOT had an enhanced effect on the mechanical properties, and this enhanced
effect showed a trend of first increasing and then decreasing with the increase in the substitution rate of IOT.
However, when PF was added, the mechanical properties under the combined effect of PF and IOT were
further improved and showed good toughness. In addition, the internal pores of the matrix with IOT
substitution rate of 40% and PF were obviously reduced. Thus, it was concluded that the cement-based
composite material had good mechanical properties when the 40% IOT was combined with PF.

Keywords: Ceramics and composites; Polyvinyl alcohol fiber; Iron ore tailing; Mechanical properties; Pore
structure
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Effect of Mechanical Force on Activation Characteristics of a Low-grade
Ascharite Ore

CHAO Qingyang, SHI Peiyang, LIU Yuzhe, LIU Chengjun
(Key Laboratory for Ecological Metallurgy of Multimetallic Ministry of Education, Northeastern University,
Shenyang 110000, Liaoning, China)

Abstract: This is an article in the field of mining engineering. In this article, SEM-EDS, XRD, FT-IR, laser
particle size analysis and other means were used to characterize the mechanical activation of boron and
magnesium ore powder. The results show that the crystal structure of boraxite changes at the action of
mechanical force from the regular and orderly crystal structure to the disorder of the amorphous structure.
The particle size distribution of the ore powder is greatly affected by the mechanical force. At the
experimental conditions of 200 r/min speed of the ball mill and the ratio of ball to material of 10:1, the
optimal activation time is 6 h, when the particle size of 90% of the ore powder is less than 21.5 um. The
activity of ascharite is related to the number of active bonds after activation. In a certain activation time, the
activity of ascharite increases with increasing activation time, but the agglomeration of mineral powder
particles at the action of van der Waals force for a long activation time leads to a decrease in activity. The
mechanical activation pretreatment can reduce the dependence on sulfuric acid concentration and
temperature in the leaching reaction of ascharite, and significantly improve the leaching rate of elements in
ascharite. The experiments show that the leaching rate of ascharite after activation for 6 h is 50% higher than
that of the raw ascharite under the condition of reaction temperature 25 ‘C and sulfuric acid concentration
1.48 mol/L. And amorphous SiO, can be prepared at friendly conditions. The apparent activation energy
decreases from 23.54 kJ/mol to 9.41 kJ/mol after activation. The diffusion of the solid product layer during
the leaching process is the limiting link which affects the reaction of ascharite with sulfuric acid.

Keywords: Mining engineering; Low-grade ascharite; Mechanical activation; Particle size distribution;
Activation energy



