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Fig. 11  Effect of different flocculation conditions on turbidity of supernatant: (a) Different flocculant dosages; (b) Different

tailings slurry concentrations; (c¢) Different flocculant concentrations; (d) Different fluid shear gradients
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Influence of flocculation conditions on floc structure and
solid-liquid separation in cemented paste filling

CHEN Ge-zhong', LI Cui-ping', RUAN Zhu-en" %, HOU He-zi'

(1. School of Civil and Resource Engineering, University of Science and Technology Beijing,
Beijing 100083, China;
2. Shunde Graduate School, University of Science and Technology Beijing, Foshan 528399, China)

Abstract: The floc structure and flocculation effect of tailings thickening change with the flocculation conditions,
which affects the solid-liquid separation efficiency in the settlement zone of thickener, but few existing studies
analyze the effect of flocculation conditions based on the floc structure. For this reason, the structure of tailing
sand flocs formed under different flocculation conditions was obtained in high definition by using pipeline
flocculation, the changes of floc equal diameter and floc fractal dimension with flocculation conditions were
analyzed, the turbidity of supernatant and the settling rate of flocs under flocculation conditions were studied. The
results show that the anionic polyacrylamide forms the largest floc structure with tailing particles, the flocculant
dosage, tailings slurry concentration, flocculant concentration and fluid shear gradient G have important effects on
floc equal diameter, floc fractal dimension, supernatant turbidity and floc settling velocity. When flocculant dosage
is in the range of 90—105 g/t, tailings slurry concentration is in the range of 25%-30%, flocculant concentration is
less than 1/10000 and fluid shear gradient is in the range of 30-50 s™', the equal diameter of flocs is more than
1000 pm, the fractal dimension of flocs is between 1.64 to 1.68, the settling velocity of flocs exceeds 9 m/min and
the turbidity of supernatant in the thickener model is less than 50 mg/L. The faster floc settling velocity can
improve the solid-liquid separation efficiency in the settling area of thickener. This conclusion provides a valuable
reference for controlling the parameters of flocculation conditions in actual production of paste filling.

Key words: floc structure; fractal dimension; settling velocity; supernatant turbidity; solid-liquid separation
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