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Effect of bubble properties on flotation behavior of kaolinite

LI Yan, SUN Wei, HU Yue-hua

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The electro-flotation of kaolinite particles with different size fractions were studied with modified Hallimond
tube. The effects of particle size fraction, current intensity and aperture of mesh electrode on the flotation rate were
studied. A regression model was established using the particle size fraction, current intensity and aperture of mesh
electrode as independent variables and the flotation rate constant as dependent variable. The results show that the
flotation rate increases with increasing current intensity. The flotation rate of the fine particle is higher at smaller aperture

of mesh electrode under the same current intensity, while the case of the coarse particles is opposite. This shows that the

bubble properties changed by electrolytic condition have notably significant effect on the kaolinite flotation.
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Fig.1 XRD patterns of kaolinite
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Table 1  Analysis results of chemical composition of kaolinite

(mass fraction, %)

AlLO; SiO, Fe,03 TiO, CaO
39.2 43.67 0.32 1.98 0.01
MgO K,0 Na,O H,0O Ignition loss

0.068 0.094 0.028 13.65 13.98
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Fig.2 Schematic diagram of electro-flotation tube
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Fig.3 Change of cumulative recovery rate with flotation time
for kaolinite with size fraction of 0-36 um at different

concentrations of DDA
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Fig.4 Change of cumulative recovery rate with flotation time

for kaolinite with different size fractions at different currents

(Aperture: 38 pm)
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Fig.5 Change of cumulative recovery rate with flotation time
for kaolinite with different size fractions at different currents
(Aperture: 50 pm)
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Fig.6 Change of cumulative recovery rate with flotation time

for kaolinite with different size fractions at different currents

(Aperture: 74 um)

100
= —(~36 um, 50 mA +—45~74 um, 50 mA

. 90[e—0~36 um, 100 mA *—45~74 um, 100 mA
s I 0~36 pm, 150 mA e—45~74 um, 150 mA
2 ¥ — 38~45 um, 50 mA
2. 70} <—38~45 um, 100 mA
5 | *—38~45pum, 150 mA
z 60
8 50t
L
Z 40+
2 30t
E
o 20r

10 +

O 1 1 L

1 2 3 4 5 6 7
Flotation time/min

7 WRRBIRALAE R 150 pm B AS [ LI R RE T AN (R RE 2]
P o U A 178 SR T [ e 3 B I T P A £

Fig.7 Change of cumulative recovery rate with flotation time
for kaolinite with different size fractions at different currents

(Aperture: 150 pm)
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Fig.8 Change of cumulative recovery rate with flotation time
for kaolinite with different size fractions at different currents

(Aperture: 420 um)
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Fig.9 Change of cumulative recovery rate with flotation time

for kaolinite with different size fractions (Current: 150 mA;

aperture: 150 pm, 38 um)
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Table 2 Flotation rate constant of kaolinite at different average particle sizes, current intensities and apertures of mesh electrode

Current/mA Average diameter/um ¢

420 pm 150 pm 74 pm 50 um 38 um

14 0.040 7 0.044 8 0.028 4 0.058 2 0.073 6

50 41.5 0.047 9 0.047 1 0.042 8 0.062 9 0.058 2
60 0.058 4 0.047 4 0.059 4 0.052'5 0.043 2

14 0.0719 0.062 3 0.046 6 0.103 4 0.1553

100 41.5 0.102 0 0.090 9 0.0752 0.1255 0.109 8
60 0.1142 0.1216 0.110 5 0.099 6 0.076 8

14 0.1110 0.094 2 0.109 0 0.1479 0.2240

150 41.5 0.124 1 0.156 4 0.1371 0.2127 0.196 2
60 0.1415 0.193 0 0.2015 0.1392 0.103 8
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