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Perikinetic flocculation:
Collisions by Brownian motion (1)y ( )

is the number of collisions per unit volume and timeJ k n n=
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where  is the Boltzmann factor
 is the viscosity
and are the particle radii
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Different sized 
particles flocculate 
faster. and  are the particle radiii ja a
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Perikinetic flocculation:
Collisions by Brownian motion (2)Collisions by Brownian motion (2)

For equal sized particles and interaction potential U:
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kT H is the Stability Ratio
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Orthokinetic agglomeration:
Collisions by fluid motionCollisions by fluid motion

With laminar flow, 
shear rate = G 0
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For turbulent flow, 
an model based on 
power input gives:

where  is the power input per unit mass
 is the fluid density

η
ε

ρp p g
is the fluid viscosityη
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A comparison of rates (1)
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where  is gravitational acceleration
is the particle density
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s  is the particle densityρ
  is the liquid densityρ
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A comparison of rates (2)p ( )
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Elimelech, p. 170.



Characteristic times and forces
Characteristic times (seconds) 

 
Force Time scale Sphere radiusForce Time scale Sphere radius
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Characteristic forces (N/m2) 

 density
 viscosity
 fluid velocity
 Boltzmann factor
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Force Force scale Sphere radius 
10-2 μm                  1 μm 

 
Brownian 
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Hamaker constant
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permittivity of free space
 zeta potential
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Viscous 

 
6 aUπη  10-20 10-14 

 
Dispersion 

 
A/a 
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Electrostatic 
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Russel, pp 9-12.
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