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Fig. 1  Particle size distribution of gold tailings
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Table 1 Analysis results of main chemical composition

of gold tailings

WSy Si0, ALO, Fe,0; CaO0 MgO SO, K,0 Na0
w/% 5001 1778 5.669 6968 204 0517 4414 0.824
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Table 2 Statistical results of levels of each factor in ratio test
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Fig. 2 Test results of uniaxial compressive strength

of filling material
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Table 3 Analysis of variance of uniaxial compressive

strength of filling material

S H ¥y FAH 2
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Fig. 3 Estimated marginal average of uniaxial compressive

strength of filling material
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Fig. 4 Result diagrams of bleeding rate and shrinkage rate of filling material

FEIR MK 2 5 04 2 5 26 43 B 4 SR 3k 4 i
IR o HHFE 4 AT 3 b R X ST AR I K R I B )
8 X046 2R R R A R G RURE I T
JE o 3 R R K 5 UG 2R A 5 i KN HERE A
R RE S IRAD LU BEBEER o EAb , FEHLR MK R 51T
AR RN T 22 e R RME 4302 0.999 F10.998,
FHARIABOR R4

T4 FHEEBKESRBEERENN
Table 4 Variance analysis of bleeding rate and shrinkage

rate of filling material

i S A By F{E M
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Fig. 5 Estimated marginal average of bleeding rate and shrinkage rate of filling material
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Fig. 6 Linear relationship between bleeding rate

and shrinkage rate
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Table 6 Water quality test results of filling slurry’s bleeding mg/L
. JLHR
K . .
Al As B Ba Be Ca Cd Cr Cu Fe Li Ni F- Zn
MS-1 1.93 0.008 2 — 0.276 — 824.6 0.000 4 1.92 0.024 0.078 1.888 0.01 <0.02 0.19
MS-2 1.736 0.008 1 — 0.35 — 948.4 0.000 4 1.93 0.03 0.056 1.47 0.036 5.56 0.094
MS-3 2.596 0.008 4 — 0.568 — 911.8 0.000 3 1.91 0.176 0.274 1.428 0.056 18.52 1.264
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Table 7 Water quality test results of filling slurry ’s leaching mg/L
. LR
A ; :
Al As B Ba Be Ca Cd Cr Cu Fe Li Ni F- Zn
LR-1 1.151 0.003 4 0.502 0.165 — 959.8 — 0.051 0.027 0.053 3.574 0.046 2.14 0.424
LR-2 1.002 0.002 9 — 0.105 — 5472 — 0.013 0.027 0.043 0.037 0.129 20.64 0.445
LR-3 11.67 0.002 4 — 0.026 — 24.95 0.000 1 0.044 0.012 0.202 2.201 0.022 3.69 0.164
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Table 8 Water quality test results of filling slurry ’s soaking mg/L
v LR
R bk - )
Al As B Ba Be Ca Cd Cr Cu Fe Li Ni k- Zn
Jp-1 1.002 0.010 — 0.116  — 4538 0.000 1 0.005 0.024 0.063 0.031 0.033 8.06 0.591
Jp-2 3.601 0.011 0.612 0.078 — 6115 0.000 1 0.076 0.04 0.154 10.12 0.008 2.16 0.308
JpP-3 1.128 0.009 — 0.083 — 79.68 0.000 1 0.036 0.115 0.074 0.11 0.048 3.78 0.277
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Mechanical properties and toxicity leaching tests of ultra-fine gold tailings backfill

Hu Gaofeng', Luo Caiyan', Wang Yuding”’, Zhang Qingsong™”’
(1. Shaanxi Fengxian Sifang Gold Mine Co., Ltd.; 2. Changsha Institute of Mining Research Co., Ltd.;
3. National Engineering Research Center for Metal Mining )

Abstract: The safe and effective application of ultra-fine gold tailings as backfill material holds significant envi-
ronmental and economic importance. By using ultra-fine gold tailings produced by a gold ore processing plant as the
primary test material, a series of experiments was conducted to analyze the effects of different cementing agents,
cement-to-sand ratios, and slurry concentrations on the mechanical properties of the backfill. Water quality changes
were also assessed through toxicity leaching tests. The research results indicate that the uniaxial compressive strength,
bleeding rate, and settlement shrinkage rate of the backfill are significantly influenced by the cement-to-sand ratio, the
type of cementing agent, and the slurry concentration. As the cement-to-sand ratio decreases, the uniaxial compressive
strength decreases, while the use of a slag micropowder cementing agent and higher slurry concentrations help improve
the uniaxial compressive strength. The optimal process conditions are identified as a slag micropowder cementing
agent, a cement-to-sand ratio of 1:4, and a slurry concentration of 68 %. The bleeding rate and settlement shrinkage
rate increase as the cement-to-sand ratio decreases, but increasing the slurry concentration can effectively reduce both
the bleeding rate and settlement shrinkage rate. Water quality testing results show that the water quality after backfill
bleeding meets Class V standards, with most samples falling into Class Il —=IV water quality, complying with national
wastewater discharge standards and having a minor impact on underground water quality.

Keywords: ultra-fine gold tailing; uniaxial compressive strength; mechanical property; bleeding rate; settlement

shrinkage rate; toxicity leaching test



