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Abstract

Flotation processes involve the use of very small bubbles (micro-bubbles) to separate particles from
water. The process has become a good alternative to sedimentation, especially where the particles are
small or of low density. Although the flotation process commences with a collision between particles and
bubbles, most research has been focused only on the characteristics of the particles. In this paper, recent
theoretical and experimental research on the characteristics of bubbles is summarized. The effect on the
collision efficiency of the size and charge of bubbles is calculated through trajectory analysis. The size and
charge of bubbles are measured under different conditions and the ramifications of the results are
discussed. The results may lead to a better understanding and optimization of the existing process. In
particular, we discuss an idea that a new advanced flotation process might be possible by the modification
of the characteristics of the bubble alone or of both bubble and particle.
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Table 1. Parameters used in the calculation of ay,
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Fig. 1. ay,,: Effect of bubble size.

(ayp) 7} Fig. 1ol Vet Slek, dxele] A3} &
77} DAF G AAME w9 Fa3 299S BAF
= AFelrh. k3 e (stabilized condition {, =
30mV)ell Ao FEREL vi-% Rou, EQbgsid
& (destabilized condition {, = OmV)ef| 4= 10~ 100}
A F4steE AE & F Atk Ade FEEES
el = A9 nA7| 2 Z7& gAA7] ¢l 2l
o, 22 AL S E 2 v 29} FEEE =
ou, & YA & 71X} o ALk Ao 95}
W 2:19] H &S A= Blo] FA3 ol

2.3. 2 Zn}: o|M7|Ze| HERS

U A1 £(d, = 15um, 60um, 150um) o] Aebd <]
Q&ol Fig. 20] Ueht stk #e A7l 4
(15pm) & g o] & o] FojA A &2 FeE Uehh
ey, & A7]e] PA(150um)= S & #
Efoltt.
LAY, = mV)dlA FEEE] o
A et ol Ar1Hes AR v WA
sl vehd ddoz 4e 4= 9t A

fr fu

Bubble Particle
Size (micron) Zeta (mV) Size (micron) Zeta (mV) Density (g/cm®)
1) Bubble size 20~120 -25
. 15, 60, 150 0,-30 12
2) Bubble zeta potential 60 -150 ~10
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Fig. 2. ay,: Effect of bubble zeta potential.
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Fig. 3. Schematic of on-line particle counter.
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Fig. 4. Bubble size distribution and average bubble size of DAF g
and EF. Fig. 5. Bubble zeta potential as a function of pH.
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Table 2. Solution conditions for measuring the {-potential of bubbles

Valency of ion Metal species Metal conc. pH B::t?r;cl);tr;d
monovalent Na, K 102M
3~12 NaCl 0.01M
multivalent divalent Mg, Ca
trivalent Al 10°M

of 2 AHE Holw Ytk o] W A L& pH 82 e g & A Waksirhk 1 o]
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Atk vzt it SA ) FoE A2 T AfH oz nA7|x9 Aetd9le pHE T4
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& 55 A FFEA Na, K, Ca, Mg, Ale|t}. & WhA1Z & St} o] ek FHats Ad 71x5 &
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Fig. 6. Zeta potential of bubbles dosing with metal ions.
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