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A Study of Collision Characteristics in differential sedimentation
according to variation of Ionic Strength,
Zeta Potential and Particle Size
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Abstract

The possibility of collision of two particles slowly settling one after another in
water can be described using the collision efficiency factor in differential sedimenta-
tion (opg). ops was found to be a function of several parameters: particle size, parti-
cle size ratio, Hamaker constant, density of liquid and particle, gravity acceleration.
Previous researches were limited to the case when there is no electric repulsion
assuming that the suspension is destabilized.

In this paper, apg is calculated for the stabilized condition. The relative trajectory
of two particles are calculated including hydrodynamics, attraction and repulsion
forces. Ionic strength and surface potential significantly affect the collision possibili-
ty of two settling particles. Depending on the surface potential and ionic strength,
apg value is divided into three regions; stable, unstable and transition zone. apg
increases as the ionic strength increases, and as the surface charge decreases. This
result can be used to model both destabilized and stabilized suspension incorporating
the collision efficiency factors of the other coagulant mechanisms such as fluid shear
and Browian motion.
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