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Dynamics characteristics analysis of coarse coal slime
separation with different particle sizes in TBS

SHI Changliang, WANG Fan, MA Jiao, ZHAO Jifen, CHENG Gan, CHEN Lunjian
( College of Chemistry and Chemical Engineering, Henan Polytechnic University, Jiaozuo 454003, China)

Abstract; Due to the wide size fraction of coarse slime particles, the phenomenon of entrainment of fine coal in the
underflow occurs in the separation process when the Teetered Bed Separator ( TBS) is involved. The phenomenon will
result in that the clean coal products will be contaminated in the tailings and the lower efficiency of treatment of fine
coal particles with chamber press. It is of significance to analyze the motion characteristics of particles with different

particle sizes for optimizing the structure of TBS and improving the efficiency of separation. The kinematic characteris-
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tics of coarse coal particles with identical density but different sizes during the TBS separation process was analyzed by
CFD software FLUENT. For the coarse, middle and fine size fractions, the velocity field, the solution of turbulence
kinetic energy and trace lines of particles had been obtained, and the theoretical yields of overflow were calculated,
and the verification experiment that had the same parameters with the numerical simulation was conducted. The results
show that the extent of trace lines of particles affected by the internal flow field was gradually intensive, and these
traces became more chaos with the decrease of particle size. The coarse particle group reported into the underflow in
an orderly manner because of the regularity of the velocity field and the turbulent kinetic energy caused by the particle
group from the upper part to the bottom of the TBS. The middle particle group shown chaos from in the middle and
lower part of the TBS, most of particles of the group reported to the underflow with a minority reporting to the overflow
after some repeated movements. The chaos phenomenon occurred in the fine particle group as well, the chaos domain
reached to the top part of TBS. The majority of fine particles reported to the overflow, some of them would report to
the underflow in the motion of flowing back, the entrainment phenomenon of fine particle happened leading to the los-
ses of some clean coal products. Rationality of choosing the drag law for particles was justified by the consistency be-
tween theoretical yield and experimental yield of overflow, i. e. the drag law of non-spherical is suitable for coarse

particles and the drag law of spherical is suitable for fine particles. The study shows the weakening effect of particle

size by an early accurate size classification, so that the efficiency of TBS could be improved.
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Table 1 Boundary conditions and particle information
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Fig.2  Coarse particles simulation calculation results
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Fig. 3 Middle Particles Simulation Calculation Results
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Fig. 4 Fine particles simulation calculation results
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Table 2 Experimental coal particle material distribution

Hi2%/mm I/ (kg - m™) WK5y/ %
1.60~1.25 1 500 24
1.00~0. 60 1500 29
0.45~0.25 1 500 22

HARGy B 200 B FR 4 A BIHPRHA TIUK (494
F 2232 30 i) L AR 3 R A X (R R 4 8L 0, 7
By ) b5 2 S B R S AR E T
ANTRE S5 ) A AL 1) s SR A % E R B R
RLAZ B B B R T2 SRR AR BRI 10 R iz stk
AR 5 %8 BE B0/ N ANBORE 52 21 1 B T3/ T 52 B
RBIFERT , 0] Bz sh ik AW, 280 5246 % MRS TBS
OIS S A RIS AR 3,

*3 BHAHEFR-ZXNERSERUTEERIL
Table 3 Comparison of experimental and simulation

results of coal overflow flow
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/mm /g /g R/ % R/ % /%
1.60~1.25 300 1.28 0.43 0 0.43
1.00~0.60 300 19. 84 6.61 6.67 0.06
0.45~0.25 300 208. 26 69. 42 70. 00 0.58
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