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Influence of Compound Additive Ratio on the Performance of Fly Ash-Based Mine Filling Material
HE Guozhi', LIU Guolei', MA Qiufeng' . HAO Xiqing®, HU Haibin®, LIU Xinyu', BAI Bingzhe'
(1.School of Resources and Environmental Engineering, Shandong University of Technology » Zibo, Shandong 255049, China;
2.Zaozhuang Mining Group Gaozhuang Coal Co., Ltd., Jining, Shandong 272200, China)

Abstract: To address the problems of low filling body strength and large surface subsidence in the current filling mining process
of a coal mine in Jining, filling materials were prepared with {ly ash as the main material and lime, -gypsum, cement, sodium
hydroxide, and compound additives (slag A, AEA-type expansive agent B, cement clinker C) as auxiliary materials. The
influence of additive ratio on slurry flow performance, uniaxial compressive strength of filling body, hydration products, and
microstructure was explored. The study shows that the flow performance of slurry has no linear relationship with changes in the
content of each component in the additive. Under different additive ratios, the initial fluidity of the filling slurry is =22.2 cm
and the dynamic viscosity is <<218 mPa * s, which meets the self-flow requirement. When the content of other components is
constant, with the increase in the content of components A, B, and C, the filling body strength at different curing ages all
shows a trend of first increasing and then decreasing. Under different additive ratios, the hydration products of the filling body
cured for 28 days are basically consistent, but there are differences in the intensity of diffraction peaks. The increase in the
content of components A, B, and C can effectively improve the compactness and pore development of the filling body.
However. when their content is excessive, the microstructure deteriorates. When the content of components A, B. and C is
14%, 6%, and 8% respectively, the mechanical properties of the filling body are optimal. Its early-age (8 h) strength and long-term
(28 d) strength reach 0.75 MPa and 4.33 MPa respectively, with the highest compactness and excellent flow performance.

Key words: Fly ash-based mine filling material, Compound additive, Flow performance, Compressive strength. Hydration

product, Microstructure
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Table 1 Results of main chemical composition analysis of test materials %
55 # R SiO; Al; O CaO MgO Fe; O3 Na; O TiO, SOs K,O MnO
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Fig.1 XRD patterns of raw materials
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Table 2 Additive ratio test schemes %
IRz A B C
1 10 2 12
2 12 2 12
3 14 2 12
4 16 2 12
5 14 0 8
6 14 2 8
7 14 6 8
8 14 8 8
9 14 2 10
10 14 2 16
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Fig.2 Effect of additive ratio on slurry flow performance
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