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1. Introduction
Biological processes such as classical activated sludge treatment or membrane bioreactors (MBR) are the process the most used for the treatment of wastewater within the last decades. In recent years however, we are witness to an increase of global inflows entering wastewater treatment plants (WWTP), whereas authorized levels of pollutants in the outflows get more and more reduced. To face this context, WWTP new units have to become more and more efficient and a great attention is now paid to the optimization of treatment processes of both wastewater and excess wastewater sludge. In the present work, rheological approach is investigated to optimize wastewater treatment plan using a bench test device specially developed for the purpose of this work.
2. Methods
The rheological bench used consists in a bioreactor equipped with a double helical ribbon impeller fixed on a motor (HRI system) and a recirculation loop in which the sludge flows in pipes (pipe system) of 2 different diameters used to measure the "in situ" rheological behavior of activated sludge.  The pipe system is equipped with two differential pressure transmitters and a flow meter to measure the pressure drop and the volumetric flow rate. This permit to draw the rheograms of sludge in pipes. For each solid concentration (TSS) studied, the parameters (τ0, K and n) of the Herschel-Bulkley model are determined based on the reference rheograms measured by the Couette rheometer (AR550). These rheograms are then compared to the one obtained with the different in situ configurations (HRI and pipes). 
3. Results and discussion
HRI rheograms always show a good agreement with the reference one. On the contrary, pipes rheograms do not always match the reference. Wall slips phenomena are observed for each TSS concentrations, notably depending on the pipe diameter. At low concentration, slip is only observed for the pipe with the smaller diameter whereas at high concentration slip is present with both pipe configurations. Slip phenomena have been taken into account using slip correction calculations. Plotting the slip velocity curves as a function of the wall shear stress, we can distinguished two types of phenomena responsible for wall slip: the static depletion and the particle migration. The occurrence of each mechanism is dependent on interparticles interactions via the TSS concentration.
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