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DESCRIPTION

In recent years, wastewater treatment  has  become  an  important
issue worldwide due to increasing water scarcity and environmen-
tal degradation. Membrane Bioreactors (MBRs)  have  emerged as
a  potential  technology  for  wastewater  treatment,  offering high 
offering high-quality effluent and compact plant design. 
However, one persistent challenge that MBRs face is membrane 
fouling, which can significantly affect their performance and 
efficiency. Membrane fouling occurs when suspended and 
dissolved substances in the wastewater accumulate on the 
membrane surface, leading to decreased permeability and 
increased energy consumption. One factor that has been gaining 
attention for its influence on membrane fouling is salinity. This 
article explores the impact of salinity on membrane fouling 
characteristics in intermittently  aerated  MBRs,  provides  insight
into  the  complex  connection  between  salt  concentrations and
fouling mechanisms.

Before delving into the specific effects of salinity, it's important 
to understand the fundamentals of  membrane  fouling  in  MBR
systems. Membrane fouling is a complex phenomenon influenced
by  various factors, including the characteristics of the wastewater, 
the membrane material, and the operational conditions. 
Generally, fouling can be categorized into three major types: cake 
fouling, pore blocking, and adsorption fouling. Cake fouling is 
the most common type of fouling in MBRs. It occurs when 
suspended solids and organic matter accumulate on the 
membrane surface, forming a gel-like layer known as the cake. 
Cake fouling reduces the membrane's hydraulic permeability and 
can lead to increased energy consumption. Pore blocking fouling 
happens when fine particles penetrate the membrane pores and 
physically block them. This type of fouling can be challenging to 
mitigate as it directly impacts the membrane's ability to separate 
solids from the treated water. Adsorption fouling involves the 
attachment of dissolved or colloidal substances to the membrane 
surface. It is often related to chemical interactions between the 
membrane material and the foulants.

Salinity, which refers to the concentration of dissolved salts in 
water, plays a vital role in membrane fouling dynamics. Salinity

can vary widely in wastewater streams, depending on the source 
and treatment process. High salinity levels are commonly 
encountered in industrial wastewater, brackish water desalination, 
and seawater desalination applications. The effect of salinity on 
membrane fouling can be both beneficial and detrimental, 
depending on various factors.

Beneficial effects of salinity on membrane fouling are increased 
ionic strength and osmotic backwash, Higher salinity levels can 
increase the ionic strength of the wastewater. This increased 
ionic strength can lead to enhanced particle coagulation and 
flocculation, which can reduce cake fouling in MBRs. In essence, 
the presence of salts can help aggregate and settle suspended 
solids more effectively. Salinity can induce osmotic backwash, 
which is a self-cleaning mechanism where water is drawn from 
the concentrate side of the membrane to the feed side due to 
osmotic pressure. This backwash can help mitigate fouling by 
removing foulants from the membrane surface.

Detrimental effects of salinity on membrane fouling are 
increased scaling tendency, organic fouling, and enhanced 
biofouling. High salinity water can promote scaling on the 
membrane surface, especially in the presence of calcium and 
magnesium ions. Scaling can lead to pore blocking and reduced 
permeability. Salinity can alter the characteristics of organic 
matter in wastewater, making it more prone to fouling. This can 
result in increased cake fouling and reduced membrane 
performance. In some cases, salinity can encourage the growth of 
biofilms on the membrane surface. Biofilms can further 
exacerbate fouling by providing a substrate for the attachment of 
suspended solids.

Intermittently aerated MBRs have gained attention for their 
potential to mitigate fouling issues. Intermittent aeration involves 
cycles of aeration and non-aeration, creating dynamic conditions 
within the bioreactor. This aeration strategy can help control 
biomass growth and reduce fouling tendencies. However, the 
effectiveness of intermittent aeration can be influenced by 
salinity levels. Aeration enhances mixing within the bioreactor, 
preventing the settling of solids and ensuring uniform contact  
between biomass and the membrane surface. This can be 
particularly beneficial in reducing cake fouling. The impact of 

Opinion Article

Correspondence to: Ubiana Santos, Department of Microbiology, University Federal de Minas Gerais, Belo Horizonte, Brazil, E-mail: 
ubianasa@gmail.com

Received: 18-Aug-2023, Manuscript No. JMST-23-23512; Editor assigned: 21-Aug-2023, Pre QC No. JMST-23-23512 (PQ); Reviewed: 04-Sep-2023, 
QC No. JMST-23-23512; Revised: 11-Sep-2023, Manuscript No. JMST-23-23512 (R); Published: 18-Sep-2023, DOI: 10.35248/2155-9589.23.13.361

Citation: Santos U (2023) Exploring Salinity's Dual Role in Membrane Bioreactor (MBR) Fouling. J Membr Sci Technol. 13:361.

Copyright: © 2023 Santos U. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

J Membr Sci Technol, Vol.13 Iss.5 No:1000361 7



CONCLUSION
The effect of salinity on membrane fouling characteristics in 
intermittently aerated MBRs is a complex interplay of various 
factors. While salinity can offer benefits such as reduced cake 
fouling through enhanced coagulation and osmotic backwash, it 
can also introduce challenges like scaling and biofouling. To 
harness the potential of MBR technology effectively, operators 
and researchers must carefully consider salinity levels, wastewater 
characteristics, and aeration strategies. Further research is 
needed to refine our understanding of this intricate relationship 
and develop strategies for optimizing membrane performance in 
saline wastewater treatment applications. As water scarcity 
continues to be a pressing global issue, innovations in wastewater 
treatment technologies like MBRs are essential for sustainable 
water management.

Santos U

intermittent aeration can be modified by salinity levels. High 
salinity can affect the aeration process by influencing oxygen 
transfer rates and altering microbial activity. Therefore, the 
synergy between intermittent aeration and salinity needs to be 
carefully considered.

Several studies have investigated the interplay between salinity 
and membrane fouling in intermittently aerated MBRs. While 
findings can vary depending on specific conditions and 
wastewater characteristics, some key insights have emerged. 
Higher salinity levels often lead to reduced cake fouling due to 
enhanced particle aggregation and settling. Elevated salinity 
increases the risk of scaling, which can adversely affect 
membrane performance. Salinity can encourage the growth of 
biofilms, posing biofouling challenges in MBR systems. Finding 
the optimal salinity level that balances fouling mitigation and 
scaling risk is vital for system performance.
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