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Fig. 1 Relationship between fluidity and growth rate at different dosages: (a) Fluidity; (b) Growth rate of fluidity
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Fig. 2 Relationship between slump and growth rate at different dosages: (a) Slump; (b) Growth rate of slump
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Fig.3 Relationship between bleeding and growth rate at different dosages: (a) Bleeding; (b) Growth rate of bleeding
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Fig. 4 Relationship between compress strength (14 d) and dosage: (a) Strength; (b) Growth rate of strength
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Fig. 5 Relationship between compress strength (28 d) and dosage: (a) Strength; (b) Growth rate of strength
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Fig. 6 Relationship between the compress strength (90 d) and dosage: (a) Strength; (b) Growth rate of strength
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Fig. 8 SEM images of backfill section with different dosages: (a) Dosage of 0; (b) Dosage of 0.5%
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Fig. 9 Mechanism of paste slump raise of backfill body: (a) Stationary state; (b) Flow state
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Effect of polycarboxylate-based superplasticizer on
performances of super fine tailings paste backfill

RAO Yun-zhang"?, SHAO Ya-jian', XIAO Guang-zhe"?, SUN Xiang', HUANG Yong-gang'

(1. School of Resource and Environmental Engineering, Jiangxi University of Science and Technology,
Ganzhou 341000, China;
2. Jiangxi Key Laboratory of Mining Engineering, Jiangxi University of Science and Technology,
Ganzhou 341000, China)

Abstract: Considering the problem of the super fine tailings cemented paste backfill slurry high viscosity, poor
workability, and the filling body with low strength while the slurry satisfies the requirements of pipelines transportation,
the effects about different dosages Polycarboxylate-based superplasticizer on fluidity, slump, bleeding of paste slurry and
its compress strength of filling body were studied. From the microscopic point of view, the mechanism of superplasticizer
was revealed to improve the strength of the filling body by the means of XRD and SEM. The results show that, firstly,
when the dosage is 0.5%, the paste slurry fluidity and slump of the mass fraction from 70% to 76% are effectively
increased. Secondly, although slurry bleeding rate is significantly improved, it could not severely segregated. Thirdly,
from the micro level, the backfill body has more cement hydration products; tailings particles become larger crystal
particles due to “package” by hydration products, which is distributed more uniformly, has smaller porosity and more
compact micro structure. All in all, from the macro level, early or long-term strength significantly increases to 50% at
most. Meanwhile, the dosage below 0.5% is “safe adding amount”, which would not cause a bad influence on filling body
strength.

Key words: polycarboxylate-based superplasticizer; paste backfill; super fine tailing; fluidity; filling body strength;

microscopic mechanism
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