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PREDICTION AND IMPROVEMENT OF CONCENTRATION
OF ACTIVATED SLUDGE IN FLOTATION
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Based on theoretical consideration, a simulation model of flotation of waste activated
sludge is presented. Using this simulation model, effects of influential factors on froth
concentration, which have been hardly investigated by experiments, are discussed and
optimum conditions in designing and operating for current flotation plants are
indicated. Results of this simulation show that the concentration of froth is influenced
tremendously by Solid-loading rate, Air-Solid ratio, and SVI but little by the coefficient
of permeability, the effective pressure, the transmission proportion of effective
pressure, the thickness of froth and hydraulic pressure in the froth. Comparison of
results of the calculation with those of the experiments indicates that the solid
concentration decreases by the affection of devices such as collecting device and is
influenced stronger by the change of gas fraction than of the effective pressure because
thickening of the solids finishes almost in the lower layer of the froth.
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Symbol item unit Values -
Run “ standard for calculation
7 Viscosity kg-m™'-s7 0.001
R gas constant J-°K'-kg™! 286.8
g gravitational acceleration m-s? 9.8
Pao atmospheric pressure N-m™ 101 300
Poo surface tension N-m 720
ol density of liquid phase kg-m™ 1000
08 density of gas phase kg-m™ 1.29
g () | as production rate kg-kg™s™ when i; Z,Z: 383 z 8.13/Ta
Ta O: depletion time sec 10800 ( 3 hr)
Tf froth collecting interval sec 600 (10min)
B transmission ratio of effective pressure — f: 2;;&:12;
K coefficient of permeability m? 1.84%10 "{ep(1—e) 9"
P effective pressure Pa 2.57x10%(1—¢,—0.165)*"
Ls solid loading rate kg m~*-d* 139.6 100
S-A/S | air-solid ratio (setting value) kgAir-kgSS™* 0.0279 0.02
R-A/S | air-solid ratio (real value) kgAir-kgSS™ 0.0141 3.93(5-4/8)"
T temperature °’K 298 293
Osw wet solid density kg-m™® 1667 1667
Osd dry solid density kg-m™ 1030 1030
a volumetric ratio of wet and dry solid (—) 21.75 21.75
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