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Fig. 1 Geometric structure schematic diagram of

heavy medium cyclone
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Table 1  Structural parameters of heavy medium cyclone
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Table 2 Calculated effective viscosity corresponding

to different heavy medium densities

NTREREE /(g em™?) T HMEE/ (Pa - s)

2.50 2.79X10°3
2.55 2.96 X103
2.60 3.14X10 3
2.65 3.34X1073

D FE 7 B 5 R A SO AE A% 3 1A
FEJ128 0. 15 MPa; IR G M E & b A Ab
#E 18 0 MPa,
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Table 3 Simulation variation conditions for each

operating case

TH NELE J1/MPa WA FHE/ (g cm™®)
1 0.12 2. 60
2 0.13 2.60
3 0. 14 2. 60
4 0.14 2.50
5 0.14 2.55
6C 3) 0. 14 2.60
7 0.14 2.65
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Fig.2 Vertical velocity distribution diagram under

different feed pressures
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Fig.3 Horizontal velocity distribution diagram under

different feed pressures
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Fig.4 Vertical velocity distribution diagram under

different heavy medium densities
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Fig.5 Horizontal velocity distribution diagram under

different heavy medium density levels
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Fig. 6 Vertical phase volume fraction distribution diagram

under different feed pressures
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Fig.7 Horizontal phase volume fraction distribution

diagram under different feed pressures
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Fig. 8 Vertical phase volume fraction distribution

diagram under different heavy medium densities



- 778 - M kR 4 2026 4 10 A
wapn S papn S
(K Ai) (K #H) nglgs Hﬂ‘l'ﬁglg
g - - i i
0% 0% b - 85 o
5% @ 5% @ 598 | — R%%
° o 2.99 3.00
30% 30% 1.99 2.00
20% 20% 1.00 1.00 £
10% - 10% - 0 0.00 =
0 0 s s
0.12 MPa 0.14 MPa
2.50 g/cm?® 2.55 g/cm?®
P = L <> 10 REANBENTRE
HEAE B S Fig. 10 Streamline diagram under different
(KA (K AiT) feed pressures

- g -
ggé <> ggé < AR ACKEHE ) R R EOS an gl 11 o, \l
2‘8’2 < 2‘8’2 > 1 B ACKRE R ) TR URL 43 J2 38 28 G B L TR S X
e WL/ s ARHE /1% 0. 12 MPa i, % b &
0 - 0 . R .

TR AEAE B 38 2R L™ IR &L W] B 4

2.60 g/cm? 2.65 g/cm?

9 AEAENREZEETKEAREFRIBELE
Fig. 9 Horizontal phase volume fraction distribution

diagram under different heavy medium densities
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Fig. 11 Scatter plot of particles under different

feeding pressures
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Fig. 14 Effect of different feed pressures on concentrate

obtained by heavy medium separation
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Uranium Ore Based on CFD
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Abstract: In response to the current situation where the influencing factors of the efficiency of heavy



. 782 ke 4e 2026 4F 10 H

medium cyclones in uranium ore separation are unclear and the parameter settings lack theoretical
basis, taking the FX250 type heavy medium cyclone as the object, a multi-phase flow numerical
simulation system was constructed using the CFD-DEM coupling method. Seven sets of different feed
pressure and heavy medium density comparison conditions were set up. The effects of parameters on
the characteristics of the cyclone and uranium ore separation were explored from three dimensions:
flow field distribution, phase structure, and particle movement. Experimental verification was carried
out in conjunction with the Jiangxi volcanic rock-type uranium ore. The results show that increasing
the feed pressure can optimize the flow field and the gas core structure, promoting particle
stratification; the influence of heavy medium density on the flow field is weak, but it can significantly
improve the separation accuracy. The test results confirm that increasing the feed pressure or the
heavy medium density can improve the grade of the concentrate, but it will reduce the yield and
recovery rate. Based on the experimental results, the optimal parameter range for uranium ore
separation using the heavy medium cyclone is determined as a feed pressure of 0. 13-0. 14 MPa and a
dense medium density of 2. 60-2. 65 g/cm”’.

Key words: low-grade hard rock uranium ore; heavy separation; heavy medium cyclone; CFD simulation;

flow field characteristics; parameter optimization



