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Experimental Study of Coal Mine Backfill Materials Prepared from Cement and Circulating Fluidized Bed Fly Ash
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Abstract: In order to solve the problem of low comprehensive utilization rate of circulating fluidized bed fly ash (CFBFA), coal
mine backfill materials were prepared by adding a small amount of cement with CFBFA as the main raw material. The
differences in physical and chemical properties between CFBFA and fly ash were compared. On this basis, the control variable
method was used to explore the effects of mass concentration, cement dosage and synergist dosage on the fluidity, bleeding rate
and compressive strength of backfill materials. In addition, the optimal mix proportion was selected and engineering test was
carried out based on a coal mine filling project in Shanxi. The experimental results show that the CFBFA requires a large
amount of water and has a high activity. The mass concentration and cement dosage are the key factors affecting the
performance of the backfill materials. The higher the mass concentration, the worse the flowability of the filling slurry, the
lower the bleeding rate, and the higher the strength of the filling body. The higher the cement dosage, the better the flowability
and bleeding rate of the filling slurry, and the higher the strength of the filling body. Without the addition of synergist, the
mass concentration is below 0.555, and the cement dosage is 200 kg/m?®, the filling slurry meets the design requirements of

flowability no more than 20 s and 28 day compressive strength no less than 3.0 MPa. However, the bleeding rate is greater than
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2% » which does not meet the design requirements. The synergist can significantly improve the flowability of the filling slurry,

reduce the bleeding rate, and reduce the cement dosage by up to 90 kg/m’. The suitable dosage of synergist is 5.0 kg/m®.

Engineering tests have shown that the addition of synergists significantly improves the mixability and pumpability of the filling slurry.

The flowability, bleeding rate, and compressive strength of the filling material prepared on site with a mass concentration of 0.595,

cement dosage of 120 kg/m?®, and synergist dosage of 5.0 kg/m® can meet the engineering design requirements.

Key words: CFBFA, Backfill material, Fluidity., Bleeding rate, Compressive strength
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Fig.1 SEM images of CFBFA and fly ash
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Table 1 Main chemical composition of CFBFA and fly ash
%

R SiO: Al Os SO; Fe:O3 CaO  TiOr: K,O MgO

[E®i K 42.01 31.57 4.67 5.80 5.37 1.37 0.91 0.74
KK 51.46 27.94 0.48  4.60 3.54 0.96 2,13 0.72
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Table 2 Water demand ratio and activity
index of CFBFA and fly ash
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Table 3 Mix proportion of tests

€Y)

n

BRI AL/ (kg » m#)
R BRH B/ (kg + m

K I 4t I K 4R
Al 0.565 200 663 665
A2 0.565 180 682 663
A3 0.565 160 701 663
A4 0.555 200 641 674
A5 0.555 180 659 673 0
A6 0.555 160 678 672
A7 0.545 200 618 683
A8 0.545 180 637 682
A9 0.545 160 678 672
""" Bl 0595 120 88 632 3.0
B2 0.595 120 808 632 3.5
B3 0.595 120 808 632 4.0
B4 0.595 120 808 632 4.5
BS 0.595 120 808 632 5.0
B6 0.595 120 808 632 5.5
""" C1 059 13 80 633
2 0.595 120 808 632
C3 0.595 110 818 632
4 0.585 130 788 638
C5 0.585 120 785 642 5.0
6 0.585 110 806 637
7 0.575 130 776 642
8 0.575 120 761 651
o 0.575 110 795 642
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Fig.3 The influences of mass concentration and cement content

on the properties of backfill materials without synergist
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on the properties of backfill materials
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on the properties of backfill materials with synergist
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