
Anaerobic Membrane Bioreactors in Molecular Biology and Environmental 
Engineering

Battin Nicolas*

Department of Biochemistry, University of British Columbia, Vancouver, Canada

DESCRIPTION
Molecular biology has revolutionized our understanding of 
cellular processes, enabling the development of innovative 
technologies in various fields, including wastewater treatment. 
One such revolutionary technology is the Anaerobic Membrane 
Bioreactor (AnMBR), a refined system that combines anaerobic 
digestion with membrane filtration. This integration has proven 
to be highly effective in treating wastewater, present numerous 
advantages over traditional methods. In this comprehensive 
exploration, we will research into the principles, applications, 
and recent advancements of   anaerobic    membrane  bioreactors, 
which are important on their pivotal role in molecular biology and 
environmental engineering.

Anaerobic digestion is a biological process wherein 
microorganisms breakdown organic matter in the absence of 
oxygen. This process results in the production of biogas, mainly 
composed of methane and carbon dioxide. Anaerobic digestion 
plays a vital role in waste treatment, converting organic waste 
into valuable resources. In the context of molecular biology, 
understanding the microbial communities involved in anaerobic 
digestion is essential. Advances in molecular biology techniques, 
such as  meta genomics and meta   transcriptomics, have allowed 
researchers to complete the complex microbial groups responsible 
for the efficient degradation of organic substrates in anaerobic 
environments. The integration of membrane filtration in 
anaerobic bioreactors represents a standard move in wastewater 
treatment. Membrane technology compacts barrier that separates 
the treated liquid from the biomass, enabling the concentration 
of solid particles while allowing the permeation of clean water. In 
the context of  anaerobic membrane bioreactors,  membranes are 
employed to enhance solids retention, resulting in improved 
biogas production and higher-quality effluent. This integration is 
particularly advantageous in situations where space is limited, as 
it eliminates the need for secondary clarifiers.

Types of membranes used in anaerobic membrane 
bioreactors

Several types of membranes are used in anaerobic membrane 
bioreactors, each with its unique characteristics and applications.

Microfiltration (MF), Ultrafiltration (UF), Nanofiltration (NF), 
and Reverse Osmosis (RO) are the primary membrane filtration 
processes utilized. The selection of the membrane depends on 
the specific requirements of the wastewater treatment process. 
MF and UF are commonly employed in anaerobic membrane 
bioreactors for their ability to effectively separate solids from 
liquids while allowing the passage of dissolved gases. Anaerobic 
membrane bioreactors have several advantages over conventional 
anaerobic digestion and wastewater treatment methods. These 
advantages stem from the synergistic combination of anaerobic 
digestion and membrane filtration.

Enhanced biogas production: The integration of membrane 
filtration enhances solids retention time, leading to increased 
microbial activity and, consequently, higher biogas yields.

Improved effluent quality: Membrane filtration ensures a high-
quality effluent by effectively separating solids and suspended 
particles, resulting in water suitable for reuse or safe discharge.

Reduced footprint: The elimination of secondary clarifiers and 
the compact nature of membrane filtration contribute to a smaller 
overall footprint, making anaerobic membrane bioreactors 
suitable for applications with limited space.

Flexibility in feedstock: Anaerobic  membrane  bioreactors can 
accommodate a wide range of organic feedstocks, including 
industrial wastewater, municipal sludge, and agricultural residues.

Applications of anaerobic membrane bioreactors

The versatility of anaerobic membrane bioreactors extends 
their applicability to various sectors, addressing diverse 
wastewater treatment tests. Anaerobic membrane bioreactors are 
highly effective in treating industrial wastewater with high organic 
content, such as those generated by food and beverage, 
pharmaceutical, and chemical industries. Municipal wastewater, 
characterized by a complex mix of organic and inorganic 
compounds, can be efficiently treated using anaerobic membrane 
bioreactors to meet stringent effluent standards. Anaerobic digestion 
of agricultural rests combined with membrane filtration allows for 
the efficient conversion of organic waste into biogas and nutrient-
rich effluent, promoting sustainable agricultural  practices.  The 
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sectors. The integration  of  molecular  biology  techniques  has 
provided insights into the microbial communities driving 
anaerobic digestion, contributing to a deeper understanding of 
the biological processes involved. As research in this field 
progresses, addressing tasks such as membrane fouling and 
energy consumption will be vital for optimizing anaerobic 
membrane bioreactors. Continued collaboration between 
molecular biologists, environmental engineers, and membrane 
technologists is essential for driving innovation and ensuring the 
widespread adoption of this transformative technology.
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complex  composition of landfill leachate forms  a significant test 
for wastewater treatment. Anaerobic membrane bioreactors 
suggest a strong solution for the effective treatment of landfill 
leachate, mitigating environmental impacts.

Anaerobic membrane bioreactors represent a cutting-edge 
technology at the intersection of molecular biology and 
environmental    engineering.    By    the   anaerobic      digestion 
with membrane filtration, these systems give a sustainable and 
efficient  solution  for  wastewater  treatment   across   various 
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