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Study on the Mechanical Properties of High-Sulfur Tailings Backfill Excited by Industrial Magnesium Slag
ZHANG Ming', LU Yanzhong', PAN Ze', YU Jiangming', DU Jiaxin', XUE Gaili*
(1.Xinjiang Habahe Ashele Copper Industry Co., Ltd.. Altay Region, Xinjiang 836706, China;
2.College of Mining Engineering, Taiyuan University of Technology, Taiyuan, Shanxi 030024, China)

Abstract: Using high-sulfur tailings and gobi materials as mixed filling aggregates, the mechanical properties of high-sulfur
tailings backfill excited by industrial magnesium slag were investigated. A preliminary test was conducted to investigate the
effect of different magnesium slag contents on the compressive strength of the backfill. Using NaOH as an alkaline activator,
the influence of proportioning parameters of high-sulfur tailings backfill on compressive strength, stress-strain curve
characteristics, and failure mode was systematically analyzed through orthogonal tests. The results show that when the ratio of
tailings to gobi material is 1 * 1 and the dosage of NaOH is 1%, the compressive strength of the backfill reaches its maximum
value at 28 d, which is 4.54 MPa. NaOH has an optimization effect on the mechanical properties of high-sulfur tailings backfill
excited by magnesium slag, and reasonable control of the dosage of high-sulfur tailings, NaOH, and magnesium slag can
significantly improve the compressive strength of the backfill. Increasing the dosage of NaOH, magnesium slag. and high-
sulfur tailings can enhance the mechanical strength of the backfill, but it will lead to a brittle transition in its failure mode and
exacerbate local failure characteristics. The research results can provide a basis for the resource utilization of magnesium slag
and high-sulfur tailings, as well as the performance optimization of mine filling materials.
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Table 1 Main chemical composition of filling materials %{

*ﬁ*i Cd() Sl()g FCZ ()g Mg() Alg ()q S()z Pg ()3

R 247 25.09 22.33  2.08 9.23  31.89 0.047
Bk 60.91  30.93 3.38  2.02 1.09 0.07  0.020
BE e 43.69  26.94 0,51 7.12 10,04  2.23  —
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Fig.1 Particle size distribution curves of
tailings and slag powder
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Fig.2 XRD pattern of magnesium slag
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Table 2 Slump test results of filling slurry with

different proportioning conditions

EH R Lo0 % &R g 1070 RED 6000 KEER
B wERe/ YR/ || B miEm/ pRE/
E/% cm cm E/% cm cm

77 6.8  25.0X18.0 | 80 185  30.0X31.0
75 18.0  28.0X28.5| 79 24.5  41.0X40.0
74 24.2 35.6X38.0 | 77 27.0 65.0X66.5
72 26.5  63.0X66.5 || 75 29.0  92.5X93.0
70 29.5  98.0X100.0
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Table 3 Tests parameters of high-sulfur tailings

backfill excited by magnesium slag

B Jie ¥ B R LE / %6 B
d5 B s REER WEE/ Bimp wE EE/
% B A K P BT (g/cm?)
1 37 76 10 10 10 70 1.98
2 3+ 7 76 15 10 10 65 1.95
3 3:7 76 20 10 10 60 1.98
. 4:6 76 10 10 10 70 201
5 4:6 76 15 10 10 65 1.99
6 4:6 76 20 10 10 60 2.00
T 11 76 10 10 10 70 206
8 1:1 76 15 10 10 65 2.05
9 1:1 76 20 10 10 60 2.04
10 1:0 72 15 10 10 65  2.04
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Fig.4 Failure mode of high-sulfur tailings backfill excited by magnesium slag
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Fig.5 Compressive strength of high-sulfur tailings backfill

excited by magnesium slag at different curing ages
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Fig.6 Physical properties of high-sulfur tailings

backfill excited by magnesium slag
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Table 5 The range analysis results of each influencing factor
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Fig.7 Stress-strain curves of high-sulfur tailings backfill excited by magnesium slag
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Fig.8 Failure modes of high-sulfur tailings backfill excited by magnesium slag
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