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The recent European Directive on Urban Wastewater Treatment (2024/3019) requires compact, energy-efficient systems 

capable of effectively removing nutrients. Membrane aerated biological reactors (MABRs), although not a novel 

technology, have recently attracted considerable interest because they can successfully incorporate all these features.  

This study investigates the capacity of a MABR to remove traditional contaminants, such as biodegradable organic 

substance and nitrogen, when subjected to increasing salinity values (0-50 g/L as NaCl). The resilience and adaptability 

to salinity of the system was assessed by determining the amount and the composition of the extracellular polymeric 

substance (EPS), that is the structural matrix of the biofilm, which is capable of developing protective mechanisms 

towards environmental stress factors. The EPS in the biofilm was quantified by using suitable proxy parameters (namely 

total carbon and total fluorescence) and characterized through a number of biochemical and spectroscopic analyses, that 

is carbon fractionation, quantification of polysaccharides (PS) and proteins (PN), and PARAFAC fluorescence analysis.   

A strong increase in the EPS was observed after the first salinity shock (2 g/L), indicating a protective stress response, 

that enhanced the biofilm cohesion and activity. Further salinity increases did not promote additional EPS accumulation, 

but showed a stabilization phase followed by an inhibition phase, at very high salinity values. The trend of the parameters 

used for the characterization of the EPS showed a progressive restructuration of the matrix, which allowed the biofilm to 

continue removing pollutants with a high efficiency up to the highest salinity values. Nitrogen removal efficiency reached 

100% after the first salinity shock and stabilized at 78–85% at higher salinity values. Significant correlations (r = 0.63–

0.70, p < 0.01) between the EPS components and nitrogen removal showed EPS as a key factor supporting biofilm 

resilience. 

 


