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Abstract :

Many researchers have been carrying on study to figure out the exact collision efficiency between bubble and

floc. Collision efficiency can has generally been quantified by using trajectory analysis which uses the hydrodynamic, the
electrostatic and van der waals forces. Two types of method are considered to induce the hydrodynamic force in the trajectory
analysis. One is to use stream function and the other is to use mobility function. There was some difference between stream
and mobility function depending upon modelling factors and conditions in trajectory analysis.
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Table 1. Methods and formulas to analyse the collision efficiency between floc and bubble
dH _ Ry Fn(0,H)f; (H)
Streamline function 40 61mete O.H)f;
Trajectory Analysis .
—cosOL(s, MU, ——2 G(s, VD
Mobility function ar_ U " (6.MUiz — 5 GEAVE
deo U, M(s,A)sin8U,,
EAA 1 ~kh
Constant Charge Ve = g 2 {2&@2 “‘(1 e }— @ + L) ng - exp(—th)}
Electrostatic Energy
ALA 1 —xh
Constant Potential Ve = gt {2§1§21ﬂ[1 e ]+(c.2 +85%)In(1 ~ exp( -th)}
_2A.231J 2 2 s?-4
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Table 2. Types of models to be used in trajectory analysis

Electrostatic potential energy

Model types
Constant Charge Constant Potential
Unretarded UC model UP model
van der Waals energy
Retarded RC model RP model

Table 3. Conditions of pilot plant test and trajectory analysis

Experimental Conditions
Parameters
A B C D E F

Floc diameter(um) 1 3 5 30 120 120
Bubble diameter(um) 30 30 30 30 30 30
Floc' Zeta potential(mV) -5 35 28 15 -8 -20
Bubble Zeta potential{mV) -30 | -30 -30 -25 -25 225
Tonic constant(mol/m’) 0.01 0.01 0.01 0.01 0.01 0.01
Hamaker constant(J) 5e-20 5e-20 5e-20 Se-20 5e-20 5e-20
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Fig. 3. Schematic diagram of DAF pilot plant.
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