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Application of air-sparged hydrocyclone in
reverse flotation of bauxite

SUN Wei, GENG Zhi-qiang, YI Luan, GAO Zhi-yong, LIU Jian-dong

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

Abstract: In order to resolve the problem of fine particle flotation in the reverse flotation of bauxite, a new type of
air-sparged hydrocyclone was designed, through accurate analog computation based on hydrodynamics theory.
The theoretical foundation was deducted for the application of air-sparged hydrocyclone in the bauxite reverse flotation.
The flotation tests of air-sparged hydrocyclone aiming at a bauxite from Henan province were studied. The results show
that a diaspore concentrate directly used in the Bayer-mineral processing method can be obtained by optimizing the

parameters of the hydrocyclone without pre-desliming. The average A/S of the concentrate is 8.38 with a recovery rate of

85.16%.
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Fig.1 Schematic diagram of structure of air-sparged
hydrocyclone: 1—Washing water; 2—Spillway trough; 3—
Hydrocyclone; 4—Underflow; 5—Auir sparger; 6—Feed inlet
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Table 1 Chemical composition of raw ore (mass fraction, %)

AL O; Si0, Fe,0; TiO, CaO
64.69 11.39 4.93 3.04 0.58
MgO K,O Na,O S A/S
0.31 1.10 0.39 0.08 5.68

T2 R RRL ALK

Table 2  Size composition of raw ore

Size/mm Mass fraction/% Accumulation/%
>0.15 77.54 77.54
0.15-0.10 3.34 80.88
0.10-0.074 0.88 81.76
0.074-0.043 2.22 83.98
<0.043 16.02 100

1.3 RKWAH*

TFAESEIRAE AT WU IR e IV e % TR AT, B
TETTT A AL B R IRE i, SO TIE BRCR H 4 kg
MR FE, BEBIDNIG S B EE R, BRI R 85%,
WKL /T 74 um, DK 20%3K 5 BRI K
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Fig.2 Schematic diagram of aggregate of particles and bubble
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Table 3 Experimental results of reverse flotation at optimized parameters

Mass fraction/%

; Recovery rate/%
Technique Title Yield/% e A/S
No. Al Si Al Si
. Concentrate 83.10 66.86 8.20 85.69 68.78 8.21
Tailing 16.90 54.89 17.83 14.31 31.22 3.07
5 Concentrate 78.5 65.09 7.60 82.00 60.75 8.56
Tailing 21.5 52.15 17.89 18.00 39.25 2.91
3 Concentrate 84.2 65.41 7.76 86.79 68.89 8.43
Tailing 15.8 53.12 18.68 13.21 31.11 2.89
Concentrate 81.93 65.79 7.85 85.16 72.37 8.38
Average
Tailing 18.07 53.39 18.13 14.84 27.63 2.94
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