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Abstract; With mineral powder-cement composite cementitious material as a binder and fine tailings as
aggregate, filling fluidity, bleeding rate, sedimentation rate and compressive strength were tested at different
concentrations and sand cement ratios. SEM-EDS and MIP were used to characterize the variety, distribution, and
pore structure change of hydration products in the backfill at a specific curing age. The results showed that with the
increase of concentration, the fluidity, bleeding rate, and sedimentation rate of slurry decreased significantly.
However, the influence of sand cement ratio is relatively small. The concentration is 66 % —72% ,and the fluidity of

the slurry is 16. 1—27. 1 cm, which meets the requirements of filling pumping and gravity conveying fluidity. When

Y #5 B H#5 :2022-10-22

ESTR:EHEE A LRI H (2021 YFE0102900) ; 5 i BH 45 48 1 35 48 81 397 3 4 W B T [ (04-2123)

Fund ; Supported by National Key R&.D program of China(2021YFE0102900) ; Youth Innovation Fund Project of BGRIMM(04-2123)
YEE B 0K E (1994—) B B BF 8 A, TRV, 2 F 9 I Fn 38y mF o LAE .

BASIER SBAIAR1980—), 55 W4, IE @ SRR UM, B SR L 7 40 B [T 2 9 A 0 D O TG

SIARE ok T A B, 55 . i e B A RE ST R I6 B B 25 (R O 45 M i AL R 9E T ). A7 (a4 J8 LR, 2023, 13(5) : 84-93.

ZHANG Lei, GUO Lijie, WEI Xiaoming, et al. Study on Filling Test of Slag-Based Binder and Microstructure Evolution of Backfill [ J].
Nonferrous Metals Engineering,2023,13(5) :84-93.



553

G TR AR BT SR I BE B R T IR R I 2 A O 4 A A AT 5 85

the concentration is 74 % , the fluidity of the slurry is only 12. 25—13. 40 cm,and the bleeding rate and sedimentation

rate are low, but it is not suitable for transportation. The compressive strength of the backfill increases with the

concentration and decreases with the sand-cement ratio. In the early curing period(3 d) ,the compressive strength of

the backfill is generally low, but the compressive strength develops rapidly in the late curing period, especially

28—60 d. The continuous pozzolanic reaction of mineral powder under the action of cement alkali environment and

the formation of a large number of hydrated calcium silicate(C-S-H) , ettringite(AFt) ,and other products refine the

internal pore diameter of the backfill and increase the system compactness is an important reason for the stable

growth of the strength of the backfill.
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Table 1 Chemical composition of raw materials /%
Material SiOz CaO MgO Al O Fe; O3 SO3 K, O TiO, MnO
Cement 21. 46 61.12 2.38 4. 28 3. 26 2.24 0.56 / /
Slag 32.03 38.63 9.11 12. 36 0.47 1.71 0. 64 4. 84 0.25

Full tailings 34. 96 21.82 2.46 1.77

22.78 1. 03 0. 66 / /
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Table 2 Test proportioning of filling slurry

Test No. Concentration/ % Sand/Cement Cement/g Slag/g Tailings/g Water/g
1 66 4 122 184 1224 788
2 66 6 88 131 1313 789
3 66 8 68 102 1363 790
4 68 4 129 194 1293 761
5 68 6 92 139 1388 762
6 68 8 72 108 1441 763
7 70 4 137 205 1 366 732
8 70 6 98 146 1 466 733
9 70 8 76 114 1522 734
10 72 4 144 217 1443 702
11 72 6 103 155 1549 703
12 72 8 80 121 1 608 703
13 74 4 152 229 1524 669
14 74 6 109 164 1636 671
15 74 8 85 127 1698 671
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Fig. 6 Test on bleeding and sedimentation rate of filling slurry
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Table 3 Structural Parameters of Internal Holes of backfill

Type Specific surface area/(m? » g~ 1) Average pore diameter/nm Porosity/ %
70%-6-7 d 8.58 138. 82 47.04
70%-6-28 d 20.03 59.52 44. 26
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