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Experimental study and application of factors affecting the strength of
high sulfur tailings cemented backfill
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Abstract; Unclassified tailings are used for underground filling, which has significant advantages in environmental
protection, safety and economy. However, tailings in nonferrous mines are generally sulfur-containing, and
excessive sulfur degrades the long-term strength of the cemented backfill. The high-sulfur tailings from a copper
mine in Xinjiang were mixed with Gobi materials as aggregates. The effects of sulfur content, lime-sand ratio,
slurry concentration and curing age on the strength of the cemented backfill were studied by comprehensive
experimental method. The primary and secondary ordering of each factor is analyzed by the grey relational method.
The results show that when the sulfur content is lower than 11.72%, the strength of the filling body increases
linearly with the increase of sulfur content, lime-sand ratio and concentration, and increases with the polynomial
function with the increase of curing age. The proportion of tailings in the aggregate is determined to be 30%. The
factors affecting the strength of the filling body are lime-sand ratio, curing age, concentration and sulfur content
(tailing content), which are sorted from strong to weak. It is recommended to optimize the mining sequence of the
roadway to increase the curing time of the backfill, and the lime-sand ratio should be decreased from1: 4to 1l : 6,

which can reduce the filling cost while satisfying the strength and mining & filling cycle.
Key words: high sulfur tailings; cemented filling; uniaxial compressive strength; comprehensive experimental

method; the grey relational analysis
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