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Fig. 1  Grading curves of ungraded tailings and cement
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Table 1 Main physicochemical parameters of ungraded tailings

and cement
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Fig. 2 Settling characteristics curve of ungraded tailings
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Table 2 Main physicochemical properties of mixing water
HISE/ pH
(uS+em™)  {H
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Table 3 Test design scheme

Eizgan Rk E/ % R IE BAIMNHIB R/ %
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Fig. 3 Slump of backfill slurry with/without compound additive
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Fig. 4 Photos of slump of slurry with/without compound additive
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Fig. 5  Growth rate of slurry slump after addition of compound additive
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Fig. 6 Effect of compound additive on backfill strength at different cement-sand ratios and curing ages (66 % slurry concentration )
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Fig. 7 Effect of compound additive on backfill strength at different cement-sand ratios and curing ages (68 % slurry concentration)
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Study on the fluidity and strength modification of cemented ungraded tailings backfill materials

Li Fanxiu
(Liaoning Erdaogou Gold Mining Co., Ltd.)

Abstract: The fluidity and strength of cemented tailings backfill materials are 2 of the most critical performance
indicators that determine the quality and effectiveness of backfilling. This study investigates the effects of incorporating
compound additives that are mainly liquid sodium silicate and water reducers on improving the fluidity and strength of
cemented ungraded tailings backfill materials at the Erdaogou Gold Mine. The results show a clear nonlinear relationship
between slump and slurry concentration: the higher the slurry concentration, the greater the decrease in fluidity caused
by further increases in concentration. Compound additives can significantly enhance the fluidity of ungraded tailings
backfill slurry, with their effects becoming more pronounced as slurry concentration and cement-sand ratio increase.
The cement-sand ratio and curing age have a significant influence on the strength improvement effect of compound
additives, whereas the influence of slurry concentration is negligible. There is a coupling effect between the cementsand
ratio and curing age on the strength enhancement of compound additives. In practical production, the use of additives to
improve the backfill strength can significantly reduce cement consumption and lower backfilling costs.

Keywords: ungraded tailings; cemented backfill; compound additive; fluidity; strength; slump



