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Table 1 Chemical composition of cement, iron tailings
powder and silica fume

M Si0, ALO; Fe,0; CaO MgO SO; Na,0 et

JKPe 2155 459 327 625 2.61 293 0.53 2.02
BRWK 6246 8.68 11.98 9.84 3.78 0.45 1.69 1.12
ER 9291 135 145 1.22 048 0.19 085 1.55
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Fig.1 Particle size curve of mineral powder
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Table 2 Mixing ratio of paste

K MG1 MG2 K

CP 100 0 0 40
GP1-15 15 40
GP1-30 30 40
GP2-15 15 40
GP2-30 30 40
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Table 3 Mix ratio of concrete

KIe/kg MGl/kg MG2/kg Kikg 4l klikg HLE kg

C 370 0 0 142 820 1070
Gl1-15 3145 55.5 142 820 1070
G1-30 259 111 142 820 1070
G2-15 3145 55.5 142 820 1070
G2-30 259 111 142 820 1070
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Fig.4 Pore characteristics of paste
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Fig.5 Microstructure characteristics of paste
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Fig.8 Mass loss rate after freeze-thaw cycles
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Fig.9 Strength loss rate after freeze-thaw cycles
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Influence of Iron Tailings Powder-Silica Fume Mineral Admixture on
Concrete Performance

Wu Liping', Wang Jun®
(1.Shanxi Engineering Vocational college, Taiyuan, Shanxi, China; 2.College of Mining Engineering,

Taiyuan University of Technology, Taiyuan, Shanxi, China)

Abstract: Two kinds of composite mineral admixtures were prepared by grinding iron tailings powder and

silicon powder in the ratios of 3:2 and 4:1, respectively to substitute cement for the preparation of mortar

and concrete samples. The basic properties of iron tailings-silica fume composite mineral admixture mortar
and concrete have been studied through microstructure analysis, strength and durability analysis. Results
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show that: as the content of the composite mineral admixture increases, the heat of hydration reaction,
compressive strength, split tensile strength and freeze-thaw durability of the sample gradually decrease; and
adding iron tailings powder can increase the pore structure of the hardened mortar test block, which reduces
the compressive strength and freeze-thaw durability of the concrete. However, increasing the amount of
silica fume can increase the strength of the hydration reaction of the sample, and increasing the silica fume
can reduce the content of Ca(OH),. The CSH gel produced by the hydration reaction of silica fume can also
refine the pore structure, thereby improve the microscopic properties, compressive strength, split tensile
strength and freeze-thaw durability of concrete; make up for the negative impact of iron tailings powder on
concrete performance. On the whole, the compressive strength of modified concrete is more than 85% of that
of ordinary concrete, which can meet engineering requirements.

Keywords: Iron tailings powder; Silica fume; Concrete; Hydration characteristics; Microstructure; Strength;
Freeze-thaw durability
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Research Status and Development of Non-Ferrous Metal Beneficiation
Wastewater Treatment

Zheng Yongxing', Huang Yusong'?, Lv Jinfang?, Hu Panjin', Bao Lingyun'

(1.State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization, Kunming University of
Science and Technology, Kunming, Yunnan, China; 2.School of Land and Resources Engineering, Kunming
University of Technology, Kunming, Yunnan, China)

Abstract: Non-ferrous metal beneficiation wastewater is often acidic or alkaline, and contains a large
number of residual reagents, suspended solids and metal ions-based pollutants. With the continuous
development and utilization of mineral resources, non-ferrous metal beneficiation wastewater has become a
major cause of mine environment, water and soil pollution. The wastewater from mineral processing can not
be applied to mineral processing. This was accounted by the fact that all kinds of pollutants can damage
mineral processing equipment, affect mineral processing flowsheet and decrease concentrate quality.
Therefore, the comprehensive treatment of non-ferrous metal beneficiation wastewater has become an urgent
problem that needs to be solved in China and even in the world. This article summarizes the treatment
methods of the main pollutants that are generated from non-ferrous metal beneficiation wastewater,
expounds the current research status of non-ferrous metal beneficiation wastewater treatment in recent years,

looks forward to future development direction of wastewater treatment.
Keywords: Wastewater; Non-ferrous metal beneficiation; Treatment method; Recycling
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