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Flocculation in water systems have consequences on the performance and stability of 
ecosystem due to transportation and settling of flocs. Flocs are an aggeration of the 
suspended smaller particles into a larger structure forming a complex micro-
ecosystem, which has given a motivation to characterize the physical and chemical 
properties of the flocs. The flocs are extracted to characterize from the wastewater 
treatment plant and the biofilm experiments in which lake water is used. The water 
from lake Altmühlsee is circulated with two different flow conditions in 6 sets of 
flumes. The flumes contain cartridges with glass beads which provide substrate for 
biofilms to grow according to the nutrient availability. The adhesive properties of 
biofilms are measured using MagPI IP to understand the influence of flows on 
stability. Afterwards, flocs are eroded using a floc erosion chamber due to shear 
velocity created by the shaft and impeller. On the other hand, flocs samples from 
different units of the wastewater treatment plant are fetched from ISWA. All the floc 
samples are then introduced in the floc settling chamber, which captures im-ages for 
evaluating in MATLAB code, in order to obtain the physical properties such as floc 
size, shape parameters, compactness, solidity and settling velocity. The quantitative 
analysis of EPS- proteins & carbohydrate, chlorophyll is done by a 
spectrophotometer to acquire the chemical properties.

The flocs from wastewater treatment plant have exhibited a larger size as com-
pared to the flocs from the biofilm experiments, due to enhanced flocculation process 
and higher organic/inorganic activity. On the other hand, the flocs from biofilm 
experiments have shown better prominence in shape parameter, compactness and 
solidity due to a lack of presence of the filamentous bacteria. The settling velocity of 
high flow conditioned biofilms is higher compared to other floc samples due to fair 
size, better circularity and compactness. The EPS - protein and carbohydrate 
contents are observed to be higher in flocs obtained from the wastewater treatment 
plant, due to higher organic activity as compared to the flocs from the biofilm ex-
periments. Lastly, the chlorophyll content is rather unexpected for the flocs from the 
wastewater treatment plant as wastewater does not contain microalgae. All these 
complex physical and chemical properties of flocs affect the transport and settlement 
of them by uptaking the nutrient from water bodies which increase the treatment 
effieciency in any aquatic system.
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