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Study on Solidification and Slurry Properties of Ultrafine Tailings Backfill
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Abstract: To address the problems of weak research on solidification and slurry properties of classified overflow fine tailings and slow
progress in underground backfill treatment of fine tailings, a small spread cylinder was used to measure the spread value to determine
the paste backfill concentration. Using slag-based cementitious materials, solidification tests and slurry property studies were carried out
on ultrafine tailings from middling overflow of an iron mine, classified overflow fine tailings from some gold mines, and unclassified
tailings from several iron mines. The results show that the use of slag-based cementitious powder can effectively solve the problems
related to the solidification and strength requirements of classified overflow ultrafine tailings. Ultrafine tailings have high porosity and
low bulk density, and the slurry mass concentration can be as low as below 50%. Under the same binder dosage, the cement-tailing
ratio of ultrafine tailings is relatively high, but the 28-day strength loss of the backfill is limited, and the increase in backfill cost is not
significant. The slurry mass concentration has a significant effect on solidification strength. Under a filling line of 3.5 to 4.0, the
ultrafine tailings backfill slurry can achieve gravity flow transportation without pumping.
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Table 1 Physical properties of middling
overflow mixed tailings
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m (t/m) (t/m*) % %
2.68 0.75 1.08 72.15 59.70
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Table 2 Particle size distribution test

results of overflow mixed tailings

i FL H %/ H i FL R F /mm i T E A/ %
100 0.150 98.9
200 0.075 97.3
300 0.048 93.4
400 0.037 92.5
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overflow mixed tailings
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Table 3 Solidification test results of middling overflow mixed tailings

B by, ORED . KR/ WokE/ S/ HE/ SR fH /MPa e 4 R 4t/
LR % % cm (g/cm?) 3d 7d 28 d (kg/m?)
1:4 1:0 44 1.5 9 1.44 0.19 0.38 2.27 120
W4-6128
1:8 1:0 44 1.6 9 1.45 0.04 0.22 1.24 68.5
""" wi-6128)  1:4  1:0 46 13 85 1.9 0.6 069 264 125
R T R 1:0 7 a0 T g T a1 0.80 100 176 120
1:6 1:0 43 1.2 9 1.42 0.45 0.74 1.36 87
1 i Jig i Ay 1:8 1:0 43 1.1 9 1.42 0.26 0.42 0.84 68.5
1:6 1:4 62 1.2 8.5 1.68 1.35 1.62 2.98
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Table 4 Particle size grading screening results of

unclassified tailings in three iron mines

WAL E R AR/ fii FEOr L/ %
H U 1 A R AR LP L T
100 0.150 70.3 85.8 93.5
200 0.075 53.6 76.6 80.9
300 0.048 41.6 58.2 69.6
400 0.037 37.1 51.0 66.5
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Table S Partial solidification test results of unclassified tailings in three iron mines
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Fig.2 The state of unclassified tailings gravity filling slurry
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Table 6 Particle size screeing results of classified

overflow fine tailings

FEFLEH B/ AL/ i T E A/

H mm WA RLET HEELET
100 0.150 99.55 99.2 78.9
200 0.075 95.95 97.5 64.4
300 0.048 79.9 95.3 49.0
400 0.037 75.1 90.5 44.8
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Table 7 Solidification test results of classified overflow fine tailings in four gold mines
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