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Study on Settling and Separation Laws of Coal Particles in Waste Oil-Water Two-Phase System
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Abstract : In order to explore the feasibility of the application of cooking waste oil in the separation of difficult floated coal slime,
—0.5 mm coal particles were used as the research object, and the coal samples were wetted with different media. The settling
test was carried out in the waste oil-water two-phase system, and the settling behavior of coal particles in oil, water and oil-
water mixed interface was observed and recorded. The settling velocity of coal particles when reaching the oil-water mixed
interface was determined by image processing software. Through the final settling results and force analysis of coal particles.,
the conditions for the settling and separation of coal particles in waste oil and water were clarified. The effects of ash content,
particle size and wetting of different media on the settling and separation of coal particles at the oil-water interface were
systematically studied. The test results show that the settling and separation results of coal particles at the oil-water interface
are positively correlated with the square of coal particle size and density, and negatively correlated with the dynamic equilibrium
force at the oil-water interface. The coal particles treated by water wetting show different settling states, while the coal
particles treated by oil wetting and unwetting (drying) are suspended on the oil-water mixed interface. Water wetting treatment
can make the surface of coal particles adhere to water, reduce the dynamic equilibrium force between coal particles and oil-water
interface, and realize particle settling and effective separation. In addition., the conditions of settling separation of coal particles
in waste oil-water system were further verified by replacing waste oil. The research results provide new ideas and theoretical
support for the application of waste oil in the efficient separation of coal slime.
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Table 1 Ash content of coal samples in different particle size ranges %
A%/ mm MERE 1 WERE 2 MERE 3 JERE 4 WERE S WHERE 6 JERE 7 WERE S PERE 9
—0.5~+0.25 10.08 20.00 30.08 39.95 50.10 59.93 69.99 80.09 90.00
—0.25~+0.125 10.03 20.09 29.97 40.05 50.03 60.09 69.95 80.06 89.98
—0.125~-+40.074 9.96 20.02 30.07 40.10 49.92 60.08 70.09 79.95 90.01
—0.074~+0.045 9.98 20.01 30.01 39.98 49.98 59.95 69.97 80.04 89.97
—0.045 10.01 19.96 29.96 39.97 50.08 59.99 70.07 80.07 89.92
LR 10.02 20.04 30.02 40.02 50.02 60.01 70.00 80.03 88.99
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Table 2 Density of each coal sample g/cm’
AL/ mm MERE 1 WERE 2 MEAE 3 JERE 4 WERE S WAE 6 JERE 7 MERE 8 R 9
—0.5~+0.25 1.260 3 1.368 1 1.485 3 1.675 5 1.867 8 2.026 9 2.212 3 2.376 2 2.564 3
—0.25~+0.125 1.274 8 1.374 2 1.494 2 1.695 3 1.885 2 2.042 3 2.226 8 2.396 5 2.583 9
—0.125~+0.074 1.293 2 1.383 0 1.508 6 1.723 2 1.902 3 2.063 2 2.243 6 2.413 5 2.607 3
—0.074~-+40.045 1.322 3 1.394 2 1.522 3 1.745 6 1.923 2 2.083 4 2.265 4 2.436 8 2.626 0
—0.045 1.348 7 1.422 3 1.546 5 1.766 5 1.942 6 2.104 7 2.286 5 2.458 9 2.643 5
SR 1.282 6 1.379 7 1.503 2 1.703 2 1.892 6 2.050 8 2.231 3 2.401 7 2.595 0
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Table 3 Types and properties of fluids used

in the experimental process
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Fig.1 Oil absorption rate and water absorption rate of

coal particles with different particle sizes
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Fig.2 Terminal settling velocity of coal particles with

different particle sizes after different wetting treatments in oil
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Fig.3 Settling results of coal particles subjected to

different wetting treatments at the water interface
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Fig.4 Settling results of coal particles subjected to

different wetting treatments at the oil-water interface
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Fig.5 Force analysis of coal particles during settling process
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oil-water interface
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to different wetting treatments at the oil-water
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Table 5 Measurement of results surface tension and interfacial

tension in waste oil 2-water system mN/m
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Fig.9 Coefficient C of coal particles subjected to
different wetting treatments at the oil-water

interface in waste oil 2-water system
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