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Description of research

The fine fraction of suspended matter differs from coarser fractions because its size and settling velocity vary with the environmental conditions as a consequence of flocculation processes. The rate at which flocs form and the size they attain depends on the hydrodynamic conditions, the residence time, the sediment type and the properties of the water suspension such as pH and salinity. Estuaries are highly dynamic environments with ever changing conditions where sediment is transported by currents and advection. This implies that it is extremely difficult to understand the mechanisms leading to flocculation by means of in situ observations. Laboratory experiments allow a wider analysis of the phenomena.
This work aims at the understanding of the relation between shear rate and mud flocculation by means of jar test experiments. The physico-chemical conditions of the suspension influence this relation by affecting the strength of flocs and the flocculation rate. Flocculation tests with different pH and salinity are done varying the shear rate. The sediment used is natural mud from the Western Scheldt estuary. The flocculation experiments are coupled with the study of sediment properties such as ζ-potential, primary particles size distribution and organic matter content. The ζ-potential is a measure of the surface charge of the particles. 
Both a decrease of pH and an increase of salt concentration lead to the formation of larger flocs, because in both cases the ζ-potential decreases. This leads to an increase of the probability of particles to stick together after collision and therefore an increase of the mean size of particles and a decrease of the flocculation time. An example of time evolution of the floc size distribution is plotted in Figure 1. 
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Figure 1: Time evolution of the floc size distribution of mud. 




























































