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Fig.1 Grain gradation curve of tailings
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Table 1 Chemical composition of different materials

L CaO Si0, SO, AlL0, MgO Fe;0, Na,O P,0, Hoth
WA 37.1 5.3 425 5.7 3.3 0 0 22 29
Kk 63.8 16.5 0 8.5 45 4.1 0 0 2.6
B 17.1 38.6 0 18.4 0 23.2 0 0 2.7
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Fig.2 Microscopic morphological characteristics of
phosphogypsum
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Fig.3 Slump - paste ratio curve at different water
reducing agent
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Fig.4 Curves of bleeding rate and paste ratio at different
water reducing agents
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Fig.5 Relationship between compressive strength and curing
age at different gelling agent conditions
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Table 2 Mechanical parameters before and after molecular
dynamics optimization
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Fig.8 Molecular dynamic model of phosphogypsum modified filling materials
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Study on Comprehensive Properties of Cement-based Backfill based on
Phosphogypsum Modification

ZUO Yajing', ZHAO Huihui'*, WANG Xiaopeng’

(1.Shanxi University of Engineering Science and Technology, Taiyuan 030031 , Shanxi, China; 2.School of
Civil Engineering, Zhengzhou University, Zhengzhou 450000, Henan, China; 3.Shanxi Yuncheng
Construction Engineering Group Co., Ltd., Yuncheng 044000, Shanxi, China)

Abstract: This is an article in the field of ceramics and composites. In order to improve the comprehensive
utilization of mineral resources and mining technology, mine filling materials are prepared from mineral
solid wastes such as phosphogypsum, cement and tailing sands as aggregates, analytical studies of the
slurry's comprehensive search performance, mineral composition and microscopic morphology are carried
out, and the molecular structure of hydrides is discussed in conjunction with molecular dynamics
simulations. The results showed that the addition of phosphogypsum significantly increased the slump of the
modified filler, decreased the bleeding rate, and the compressive strength showed a rising trend. The strength
value of the modified filler increased significantly with the curing time. The strength of phosphogypsum
modified backfill after curing for 28 d is about 1.2 times that of cement backfill. Calcium silicate hydrate and
ettringite in phosphogypsum modified filling materials are the main hydration products. SEM image shows
that the microstructure of phosphogypsum modified filling materials is relatively compact and there are few
micro-cracks. The numerical simulation results show that the elastic modulus of calcium silicate hydrate is
higher than that of ettringite. The key to improving the strength of filling material is to promote the

formation of calcium silicate hydrate.
Keywords: Ceramics and composites; Filling mining; Phosphogypsum; Mechanical Properties; Microscopic
characteristics; Numerical simulation
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