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Flocculation and Settlement Characteristics and Thickening Mechanism of Difficult-to-Settle Fine Tailings
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Abstract:In order to quantitatively evaluate the flocculation effect of flocculants and acquire the change law of floc pore
structure, fractal theory was introduced to analyze the fractal dimensions and flocculation effect of four flocculants, including
ZYD, JYC-1, JYC-2 and ZYZ. The pore structures inside different flocculants samples were analyzed using three-dimensional
reconstruction and CT slices, and the mechanism of tailings flocculation and settlement was revealed. Through the static and
dynamic flocculation tests, the optimal flocculant type and process parameters were determined, and the relationship between
the underflow mass concentration of slurry and the material layer height was deduced. The results show that ZYZ-type
flocculant has the largest fractal dimension, which is 1.842 3, with the best flocculation settling effect. ZYZ-type flocculant
forms flocs with larger size at a faster settling speed, and forms a better water-conducting channel, achieving a significant
thickening effect. Through the static and dynamic flocculation tests, the slurry mass concentration of 20% and the flocculant
unit consumption of 20 g/t were determined as the best flocculation process parameters. If the overflow mass concentration of
slurry is up to 70% , the height of the sediment layer that needs to be settled is 731 mm. On-site industrial application shows
that the average sand mass concentration of the thickener is 70% , the urination rate is no more than 5%, the slurry fluidity is
good, and the filling effect is good.
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Fig.1 Particle size of the unclassified tailings
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Table 1 Experimental schemes for

different flocculant types
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Fig.3 Fractal dimension characteristic curves of the floc structure
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Fig.4 Images after pore reconstruction
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Fig.5 Microscopic characteristics of pores at different

heights of ZYD tailing samples
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Fig.6 Relationship curves of sample height versus porosity
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Fig.7 Relationship curves of sample height versus pore number
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Fig.8 Relationship curves of sample height versus pore size
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Fig.9 Pore longitudinal profiles of unclassified tailings
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Table 2 Test results of static flocculation and settling
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of flocculation and settling
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