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During technical application and during solid-liquid separation dispersions are often
flocculated. While during application sedimentation and consolidation usually have to be
avoided or minimized, for solid-liquid separation these are essential. In both cases there is a
need for fast reliable methods for comprehensive characterization of these processes. Often
the value of zetapotential is employed to judge the stability state in the sense of flocculated
versus non-flocculated dispersions, but especially in case of sterically or rheologically
stabilized dispersion this approach is often not applicable.

Analytical centrifugation based on Space and Time resolved detection of Extinction Profiles
of electromagnetic waves (STEP-Technology) over the entire sample height was used to
characterize the nature of particle interactions and the degree of flocculation in dispersions at
original concentration. Photometric and x-ray measurements were carried out.
Investigations on sedimentation and consolidation behaviour of flocculated polydisperse
suspensions of different suspensions made from titanium oxid, magnetic therapeutic carrier
particles, quarz or lime stone are presented to demonstrate the procedure. Colloidal stable
dispersions (stable against flocculation, agglutination) show a typical polydisperse
sedimentation behaviour, whereas flocculated dispersions exhibit zone sedimentation and
gradual consolidation. While the packing density (sediment height) for colloidal stable
dispersions does depend only slightly on the excess pressure acting on the sediment it
strongly depends on pressure for flocculated dispersions and it takes much longer to reach
the corresponding equilibrium height. Instead of carrying out measurements at different
accelerations it is also possible to evaluate the compressibility of sediments (or cream layers)
by increasing the acceleration step-wise and recording the kinetics of the sediment (cream
layer) height or packing sediment concentration. It could be shown that in all investigated
suspensions the state of flocculation was correctly classified even at very high concentration
but e.g. in case of polymer stabilized magnetic microparticles high zetapotential (50 mV)
would lead to false “non-flocculated” classification.
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