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Table 1 Main chemical composition of

cement and phosphogypsum %

MR CaO  ALO; S0, MgO  Fe O3  HAy

K Jé 61.2 6.2 23.2 3.8 1.1 4.5
waE 371 22.2 28.1 5.0 2.1 5.5
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Table 2 Physical performance indexes of

cement and phosphogypsum

ERER/  WIEEN I/ ZCEENTE] ) bRvERR R/

FoRE

(m?/kg) min min %
KR 325 45 250 30.2
wEAE 450 28 175 25.5
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Table 3 Material ratio of filling paste kg/m?®
WId SRy SWEHGE Kk  BaF K
Gl 1250 0 500 0 583
G2 1250 0 450 50 583
G3 1250 0 400 100 583
G4 1250 0 350 150 583
G5 1000 250 500 0 583
G6 1000 250 450 50 583
G7 1000 250 400 100 583
G8 1000 250 350 150 583
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Fig.1 Slump of filling slurry
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Fig.2 Drying shrinkage rate of specimens
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Fig.3 Permeability coefficient of filling paste
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Fig.4 Test results of compressive and

flexural strength of specimens
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Fig.5 XRD diffraction pattern of filling material

3.2 WMEBESW
FEHUE RO S H &l 6 Fros .

b

S

s

KR

' 4 -~

(a) JKkfes

(c) BREH

o6 BAT KEEZTEBFENHAER
Fig.6 Microscopic morphology of

phosphogypsum-cement-based filling paste
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Comprehensive Performance and Microscopic Hydration Mechanism of Phosphogypsum-Cement Based Composite Filling Material
BI Ying', ZHAO Wenbin*"*
(1.School of Architectural Engineering, Zhengzhou Shengda University, Zhengzhou, Henan 451191, China;
2.School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan, Hubei 430070, China;
3.China Railway 14th Bureau Group Shield Engineering Co., Ltd., Nanjing, Jiangsu 211899, China)

Abstract: In order to improve the performance and environmental benefits of mine filling paste, the cemented filling paste was
prepared by using phosphogypsum-cement composite gelling agent. The influences of gelling agent ratio and aggregate
properties on slump, drying shrinkage, permeability coefficient and strength were analyzed. The microscopic hydration
mechanism of filling paste was analyzed. The results show that the phosphogypsum-cement gelling agent has an improved effect
on the fluidity, shrinkage and strength of the filling paste. The content of phosphogypsum is an important factor affecting the
performance of the paste. When the content of phosphogypsum is 20% , the compressive strength and flexural strength of the
filling paste are the highest, the permeability and shrinkage are the lowest, and the durability is the best. A certain proportion
of coarse aggregate containing steel slag can increase the strength of phosphogypsum-cement based filling paste.
Phosphogypsum has a good chemical activity, which promotes the formation of flocculated gelling products during the reaction
process, improves the density of paste at the meso level, and enhances the comprehensive performance of mine filling paste.
Using phosphogypsum-cement based filling paste to implement gravity filling mining technology is not only conducive to saving
mining costs, but also realizes the resource utilization of phosphogypsum, which has broad application prospects in the
construction of green mines.

Key words: Filling paste, Phosphogypsum, Comprehensive performance. Microstructure, Hydration mechanism





