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Fig. 1 Effects of fine particles on mineral flotation
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Fig. 2 Schematic diagram of the collision mechanism of conven-
tional particles (A) and fine particles (B) with a bubble (solid
lines represent particle trails and dashed lines represent fluid flow

lines)
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Fig. 3 Schematic diagram of flocculation formation under high conditioning

L ._‘;l‘: 1 gl éf [1]
asf- ¢ ¢ £
F =———1200% o'=————200 Z (- 200
2 Shear rate (1/s) Shear rate (1/s) Shear rate (1/s)
= =5 —_ =
g 2 £ 3
Z 30 £ £ £ /
= H = H
= 2 ""’p—,_ 2 — -3 S
= 7 200 = 200 = 200
= Shear rate (1/s) Shear rate (1/s) Shear rate (1/s)
wn
EZ EZ EZ
£ £ £
2Tt : : /
o < ]
f‘ ’ﬁ“l’ ho f‘ 1 b ¢ L hgp
Shear rate (1/s) Shear rate (1/s) Shear rate (1/s)
1 1

1
20 50
Particle size (equivalent to passing 0.038 mm,%)
4 BURDRLIE AURLIE S35 X5 SR 2 i
Fig. 4 Influence of particle size and particle size distribution on
pulp rheology
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Fig. 5 Schematic diagram of selective flocculation flotation
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Fig. 6 Adsorption bridging mechanism of polymeric flocculants
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Fig. 7 Schematic diagram of basic principle of carrier flotation
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Fig. 10 Schematic diagram of combined collector flotation
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Advance in the Separation of Ultrafine Minerals
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Abstract; The typical characteristics of mineral resources in China are low grade, fine size and complicated. Fine miner-
als have become an important part of the mineral resources, which may become the main body of resource extraction in the
near future. The efficient exploitation and utilization of ultrafine minerals are of great significance to the mineral resources
guarantee of China. In this paper the development of ultrafine minerals separation technology in recent years is summa-
rized. The bottleneck problems of efficient utilization of ultrafine minerals are analyzed. Increasing the " apparent particle
size" , development of new flotation agents, and decreasing bubble size are still important directions for the flotation sepa-
ration of ultrafine minerals. The selective magnetic flocculation separation technology can overcome the shortcomings of
traditional fine particle flotation, such as low bubble particle collision efficiency, pulp rheology, solution chemical envi-
ronment adaptability and so on. However, there is no systematic theory about the process and mechanism of particle colli-
sion, adsorption, agglomeration, and desorption yet. The industrial application is still a long way off. In a word, the tra-
ditional single separation technology is difficult to break through the bottleneck of the existing technology. The solution to
the problem of efficient separation of ultrafine minerals depends on the innovation in the cross field.

Key words: ultrafine minerals; agglomeration — flotation ; microbubbles; new type of collector; magnetic flocculation sep-
aration

S| PROCHE AR S S AR R0, S . AR ) A B AR B R R [T ] 7 7 Odr 50,2020 ,40(4) 0134 - 145,
Chen WS, Fu JH, Han HS, Mu YY and Gao JD. Advance in the separation of ultrafine minerals[ J]. Conservation and utilization of
mineral resources, 2020, 40(4) . 134 —145.

HARME : http ://kebh. cbpt. enki. net E — mail ; kebh@ chinajournal. net. cn



