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Table 1 Chemical composition of iron tailings
Si0, ALO; CaO Fe,0; MgO K,0 TiO, Na,O H A% {4
51.25 15.23 12.36 10.58 4.98 2.74 0.71 0.68 1.47
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Fig.4 Curves of the compressive strength and flexural
strength of 3D printing cementitious materials
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compressive strength, flexural strength and interlayer bonding
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Sulfate Corrosion Resistance and Microstructure Characteristics of Iron
Tailings Concrete

MIAO Qing', CHANG Jian’>, SUN Boyi’

(1.Shanxi Vocational University of Engineering Science, Jinzhong 030619, Shanxi, China; 2.Shenyang
Research Institute of China Coal Science and Industry Group, Shenyang 110000, Liaoning, China; 3.School
of Civil Engineering, Liaoning Technical University, Fuxin 123000, Liaoning, China)

Abstract: This is an article in the field of ceramics and composites. Mechanical properties and durability of
sodium sulfate solution corrosion of iron tailings concrete are developed. The effects of different iron tailings
content, the number of dry and wet cycles, and the concentration of sodium sulfate solution on its mechanical
properties and durability are analyzed. The results show that when the iron tailings content is 30%, the
number of dry and wet cycles is 60 times, and the sodium sulfate concentration is 5%, the performance
indicators of the concrete reach the best state. With the increasing amount of iron tailings, the better the
corrosion resistance and frost resistance of concrete will be. The heat of hydration reaction is constantly
decreasing. The porosity of concrete and the change of total mercury volume show a trend of first decreasing
and then increasing. Under the same condition of iron tailings content, the change law of the main peak
amplitude of concrete after corrosion shows an increasing trend. However, under the same sodium sulfate
solution concentration, the main peak amplitude of concrete showed a trend of first decreasing and then

increasing after corrosion.
Keywords: Ceramics and composites; Iron tailings; Concrete; Mass loss rate; Hydration reaction; Porosity;
Total mercury volume
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Effect of Iron Tailings with Different Content on the Properties of 3D
Printing Concrete Cementitious Materials

ZHANG Bin', QIN Yi?

(1.Department of Road and Bridge Engineering, Inner Mongolia Vocational & Technical College of
Communications, Chifeng 024005, Inner Mongolia, China; 2.Department of Civil Engineering, Eastern
Liaoning University, Dandong 118003, Liaoning, China)

Abstract: This is an article in the field of ceramics and composites. Rheology and microstructure properties
of iron-doped tailings 3D printing cementitious materials were studied in this paper. The results show that
the particle size of tailings is small and can be used as aggregates for 3D printing materials. In the 3D
printing process, it can smoothly pass through the pipeline for conveying the cementitious material. As the
content of iron tailings continues to increase, the shear viscosity of 3D printing cementitious materials shows
a trend that first decreases and then stabilizes in the region. However, the changing law of shear stress shows
an increasing trend as the interval between layers increases. The compressive strength and flexural strength
of 3D printing cementitious materials both show a decreasing trend. When the interval between layers is in
between 20~ 30 min, the compressive strength and flexural strength decrease more slowly. As the interval
between layers continues to increase, the interlayer bonding strength of 3D printing cementitious materials
shows a decreasing trend. The 3D printing cementitious material with 30% iron tailings content is hydrated
for 90 days after XRD diffraction test. The main material components of the cementitious material are

quartz, ettringite, calcite, albite, perovskite, Ca,SiO, and seven substances such as calcium silicate hydrate.
Keywords: Ceramics and composites; Iron tailings; 3D printing cementitious materials; Mechanical
properties; Rheological properties; Microstructure properties



