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Flotation dynamics test and analysis for ilmenite
Ma Chonghan, Fan Xuesai, Chen Feifei
(BGRIMM Machinery & Automation Technology Co., Ltd., Beijing 100160, China)

Abstract: Magnetic separation plus flotation has gradually become the best process for comprehensive
recovery of ilmenite. Flotation recovery is faced with the characteristics of large specific ore, coarse
particle size, high slurry concentration (ca. 65%), and high mass pull. According to the existing flota-
tion process, the flotation dynamics test and analysis of the titanium flotation equipment were carried
out. The air dispersion test shows that the air dispersion of each flotation equipment is low, and the air is
unevenly dispersed on the cross section of the tank. At the same time, the air dispersion of the slurry
suction flotation cell is obviously lower than that of the direct flow tank, and the effect of air dispersion
is not good enough. The bubble loading rate test shows that the coarse-grained minerals have a high
probability of falling off during the upward transportation process, and the recovery effect is poor. The
slurry suspension test shows that there is obvious slurry stratification phenomenon in all flotation equip-
ment, that is, the slurry concentration is not much different below 1 100 mm from the overflow weir. As
the depth from the overflow weir decreased, the concentration decreased significantly. The slurry con-
centration in the area near the overflow weir is obviously lower than that in the area of the impeller. The
uneven distribution of gas holdup in the flotation equipment indicates that there is no regularity in the
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operation of the flotation equipment, and the probability of collision and adhesion between mineral

particles and air bubbles cannot be guaranteed.

Key words: ilmenite, flotation, air dispersion, air bubble loading rate, air holdup, slurry suspension
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Fig. 1 Series IV titanium flotation cell layout
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Fig.2 Series I titanium flotation cell layout
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Fig.3 Schematic diagrams of aeration volume test using drainage and gas collection method
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Fig. 4 Flotation cell air dispersion and aeration measure-
ment points
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Table 1 Series [V Air filling volume J, and air dispersion

11 of each tank
el 4% FENLRE S Fe5dR J, /Im>-(m*min) '] ZSSOMUE 4

bicheis 1 0.68 0.82
2 0.70 0.79

3 0.76 0.93

4 0.37 1.6

Hik 1 1 0.31 0.77
2 0.18 1.46

HiEll 1 0.41 0.69
i 1 0.62 3.11
2 0.53 1.23

3 0.13 0.83

il 1 0.83 0.68
2 0.79 0.65

bl 1 0.72 0.77
KV 1 1.63 0.81
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Table 2 Series I Air filling volume J, of each tank

A% TREENLTS Fe5 A, /[m’-(m’ min) ]

L 1 0.53
2 0.74

3 0.90

4 0.81

Hik 1 1 0.77
2 0.43

3 0.26

HiE 1 0.73
2 0.36

Kk 1 1 0.87
2 0.40

3 0.30

Lipall 1 0.64
2 0.49

bigzad | 1 0.86
2 0.60

3 0.43

bipuA 1 1.01
2 0.82
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Fig. 5 Measurement positions of air bubble loading
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Table 3 Air bubble loading distribution

PR Rl Hitl Hikll izpug|

VREEImm. Tio, 8 (/% SR EFR (e L") TIOMM % SMEFR (gL ") TIOM % SMEFR (L") TIOMM % SR EF (gL
270 44.79 53.65 37.19 36.00 29.34 18.27 48.15 251.37
640 44.42 67.37 33.36 60.34 30.26 67.71 49.14 249.5
1010 45.65 49.74 32.57 69.67 27.71 91.07 48.46 415.95
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Fig. 6 The results of the second tank of Rougher froth load particle size screening
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Fig. 7 The results of the second tank of Scavenger I froth load particle size screening
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Fig.9 The results of the second tank of Cleaner I froth load particle size screening
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Fig. 11 Schematic diagram of Series [ deep cell sampling
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Table 4 Series IV slurry concentration of the second flota-
tion machine in each operation

A Y%
WIEMM e e ] R R T ORET BN RN
18.94  27.65

600 25.87 1484 1524 23.09 26.18
1100 3645 1552 2698 2447 26.19 24.06 3031
1600 51.77 3859 43.77 33.05 3122 4298 38.17
2100 5253 4139 46.08 38.15 31.15 46.71 44.09
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Table 5 Series V slurry concentration of the second flota-
tion machine in each operation

— TR /%
S A HE R /mm
A E=prin FEEL AR
500 36.04 2422 23.92 30.78
900 37.88 29.14 25.54 33.45
1300 38.09 30.34 27.56 37.49
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