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Table 1 Main chemical composition of test materials %
R0 bR SiO, Al, O3 CaO Naz O MgO Fes O3 SOs TiO; MnO
TN A 52.68 12.75 5.93 0.26 0.78 9.82 0.04 0.02 0.11
k=1 1.13 0.98 39.02 0.11 0.72 0.13 48.85 0.03 0.08
bIRS YR 44.36 36.93 5.02 0.26 0.77 8.63 1.05 0.21 0.73
K e 21.56 4.69 63.79 0.12 1.25 4.82 1.83 0.06 0.11
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Fig.1 Appearance of coal gangue
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Table 2 Orthogonal test factors and level design
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Fig.2 Slump and diffusivity of paste slurry
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Table 3 Rheological parameters and

fitting equation of paste slurry

Jitt IR e P
A N1/ RE 15 5 i £
Pa (Pa -+ s) (R?)

MmAtR 20%
HHATE 30%

103.598  1.083
82.692  1.073
AT F 40% 60.089  1.074
EFH 50%  69.702  0.711
WP 35% 68.901  0.595
PGB E 40% 73.750  0.701
WAF A B 45% 69.686  0.705
WA B 50% 65.812  0.595
MBEKBHE 25% 79.436  0.595
MBIKBE 30% 71.372  0.595
W IRBE 35% 59.304  0.595 ©=59.30440.5957"%° 0.999
WM IRBE 40% 64117 0.595 £=64.11740.5957-% 0.999

r=103.598+1.0837"%" 0.999
7=282.692+1.073y%°" 0.999
7=60.089+1.074y"%1 0.999
r=69.702+0.711y"° 0.999
r=68.901+0.5957" 0.999
r=73.750+0.701y%°" 0.999
7=69.686+0.7057"° 0.999
r=65.812+0.5957"° 0.999
t=79.436+0.5957" 0.999
t=71.372+0.5957" 0.999
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Preparation of Coal Gangue-Desulfurization Gypsum-Fly Ash Paste Slurry and Its Properties
XU Hongtu' s LIU Shulong® ., SHI Daqging®, SONG Xintao* » WANG Yiming® ., SU Fengbo', LI Min', YUAN Xinyu'
(1.Chifeng NFC Baiyinnuoer Mining Co. Ltd., Chifeng, Inner Mongolia 025450, China;
2.School of Civil and Resources Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract:In order to ensure that the coal gangue paste composite filling slurry meets the requirements of mine pipeline
transportation performance, coal gangue, desulfurization gypsum and fly ash were used to develop the paste composite filling
material. Taking the fine gangue rate, coal gangue content and fly ash content as the research objects, the orthogonal test of
three factors and four levels was carried out to explore the changing rules of slurry flow performance, workability and

rheological properties. The Hershel-Bulkley model was used to fit the rheological parameters of coal gangue-based paste
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composite filling slurry. The correlation coefficient R* is 0.999, and the model has high fitting accuracy and strong reliability.
The research results show that the slump, diffusivity, fluidity, consistency and bleeding rate of slurry increase first and then
decrease with the increase of fine gangue rate. When the fine gangue rate is 40 %, the pumpability of slurry is the best. The coal
gangue content has no significant effect on the pipeline transportation performance of slurry, but the kaolin phase in coal gangue
will adsorb a small amount of free water, resulting in poor flow performance of slurry. Fly ash plays the role of ball lubrication
and micro-aggregate in the paste slurry system, releasing a large amount of free water, thickening the water film on the surface
of the particles, and improving the pipeline transportation performance of the slurry. However, when the fly ash content
exceeds 35% » the agglomeration of fine particles of fly ash is serious, which enhances the ability of the slurry to resist shear
deformation and weakens the flow performance and rheological properties of the slurry.

Key words: Paste filling, Coal gangue, Fly ash, Flow performance, Rheological properties





