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Abstract

Bubble size in froth flotation has long been recognized as a key factor which affects the bubble residence time, the bubble
surface area flux (Sp) and the carrying rate (C;). This paper presents method of bubble size measurement, relationship between
operating variables and gas dispersion properties in flotation column. Using high speed camera and image analysis system,
bubble size has been directly measured as a function of operating parameters (e.g., superficial gas rate (J,), superficial wash
water rate (J), frother concentration) in flotation column. Relationship compared to measured and estimated bubble size was
obtained within error ranges of +15~20% and mean bubble size was 0.718mm. From this system the empirical relationship to
control the bubble size and distribution has been developed under operating conditions such as J, of 0.65~1.3cm/s, J, of
0.13~0.52cm/s and frother concentration of 60~200ppm. Surface tension and bubble size decreased as frother concentration
increased. It seemed that critical coalescence concentration (CCC) of bubbles was 200ppm so that surface tension was the
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lowest (49.24mN/m) at frother concentration of 200ppm. Bubble size tend to increase when superficial gas rate (J,) decreases

and superficial wash water rate J,, and frother concentration increase. Gas holdup is proportional to superficial gas rate as well

as frother concentration and superficial wash water rate (at the fixed superficial gas rate).
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Fig. 1. Measurement of gas holdup by manometer method.
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Fig. 2. Flotation column and bubble size measurement system.

Fig. 3. Image analysis system of bubble size using ZEISS program.
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Table 1. Surface tension for frother concentration (pine oil)

Frother concentration (ppm) Surface tension (mN/m)
0 71.19
30 61.73
60 55.43
90 53.61
120 51.67
200 49.24
500 44.89
800 44.56
1100 43.32
1500 41.96
075
B~
_U-S * *
™~
% 3
g 0 R*=0.8106
055

0 50 100 150 200 250

Frother concentration (ppm)

Fig. 4. Effect of frother (pine oil) concentration on bubble
size (J, = 0.65cm/s).
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Nomenclature

Carrying rate
Bubble size
Column diameter

Gas holdup

Gravitational acceleration
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Jp Feed rate Re, Bubble Reynold number
J, Superficial gas rate Ry Water recovery

J; Slurry rate S, Bubble surface area rate
Jy Superficial wash water rate U, Slip velocity

P Pressure I Liquid viscosity

Pyl Slurry density
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