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Table 1 Main chemical composition analysis of tailings
WAy Si0, ALO, Co, K,0 Ca0 Fe,0, MgO cl
w/% 62.6 15.2 7.20 5.86 2.31 1.16 0.902 0.548
WA S0, TiO, Ba0 S10 Cr,0, MnO 70, As,0,
w/% 0.397 0.220 0.199 0.101 0.085 1 0.0412 0.027 2 0.008 7 0.001 9
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Fig. 1 XRD diffraction spectrum of tailings
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Fig. 2 Micromorphology of ungraded tailings
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Fig. 3  Particle size distribution of ungraded tailings
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Table 2 Testing results of toxic leachate from tailings (water leaching) mg/L
WiH pH" i K Rty aviik: 4 Tk i i BE il B i
SR 8.64 0.011 0.000 18 <0.001 <0.004 1.92 <0.06 <0.05 <0.06 <0.02 <0.03  0.07
FrifE Y 6~9 0.5 0.05 0.5 10 1.0 0.1 2.0 0.5 2.0
brifE 5 0.1 100 5 0.1 5 1 100 100
H:DpHJCHA;2)GB 8978—1996 (V57K Z5GHEMbRUED ;3)GB 5085.1—2007 (ALl W4 lbritt  JE % 510)
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Table 3 Testing results of toxic leachate from tailings (acid leaching) mg/L
TiH AL H i B il i xR N B i
2R 2.39 <0.06 <0.05 <0.06 <0.02 0.003 4 0.001 <0.004 <0.03 0.40
P 100 5 1 100 100 5 0.1 5
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Fig. 4  Flowchart of the filling process
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Table 4 Test results of uniaxial compressive strength of under-

ground filling bodies
LI T Kb BT E/MPa
3d 7d 14d
1:4 0.546 0 0.756 8 1.5386
64 1:8 0.2200 0.264 4 0.423 6
1:15 0.084 4 0.1516
1:4 0.924 0 1.232 4 1.984 6
66 1:8 0.2800 0.324 8 0.500 6
1:15 0.068 0 0.124 0 0.2232
1:4 1.056 9 14153 2.1932
68 1:8 0.366 2 0.437 8 0.7333
1:15 0.104 7 0.1912 0.306 5
1:4 1.3654 1.998 2 2.8419
70 1:8 0.4622 0.724 6 1.074 5
1:15 0.165 6 0.276 8 04251
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Table 5 Test results of tailings + gravel subgrade
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1:1:2 2.1 6.8 11.4 224
1:1:1 6 14 233 31.4
FrifE C30 fiL e 2.1 6.2 18 30.7

B5 AELLSIrER R

Fig. 5 Tailings + gravel specimens with different proportions
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Fig. 6  Aerated building bricks made from tailings
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Exploration on efficient multi-path resource-based utilization of gold mine tailings

Qiao Xiaofei'’, Zhang Pengtao®, Song Hui’, Lang Penglin®, Liu Huanxin’, Kou Yunpeng’
(1. School of Resources and Safety Engineering, University of Science and Technology Beijing:;
2. Baotou Changtai Mining Co., Ltd.; 3. Shandong Gold Mining Technology Co., Lid.)

Abstract: Gold mine tailings represent the main solid waste generated during gold extraction (primarily through
cyanide leaching or flotation processes), and quartz and other gangue minerals are their main composition, often containing
residual heavy metals and trace amounts of gold. As a major global producer and consumer of gold, China has a vast
historical accumulation of gold mine tailings, which continues to grow, while the comprehensive utilization rate remains
low. The massive stockpiling of tailings occupies substantial land resources, and potential dam failures, dust pollution,
and long-term threats to water and soil environments from cyanide/heavy metal leachates are prominent. Therefore,
there is an urgent need to explore efficient approaches for the large-scale consumption and resource utilization of gold
mine tailings. In recent years, with the deepening implementation of green mining development strategies, remarkable
progress has been made in basic research, technological innovation, and engineering applications for the comprehensive
utilization of gold mine tailings. By taking a gold mine in western China as an engineering background, key research
achievements and practical applications of gold mine tailings as filling material in underground goaf management and
construction material utilization were systematically reviewed, aiming to provide theoretical reference and technical
support for promoting bulk, high-value, and environmentally friendly resource-based utilization of gold mine tailings.

Keywords: gold mine tailings; resource-based utilization; utilization approach; goaf; filling; construction material-

based



