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Clearing the air: microbial biofilters offer low-
cost methane mitigation

FAYETTEVILLE, GA, UNITED STATES, May
12, 2025 /EINPresswire.com/ --
Methane, a greenhouse gas over 25
times more potent than carbon
dioxide, continues to seep into the
atmosphere from landfills, fossil fuel
operations, and agricultural sources.
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effectiveness, and outlines targeted

strategies to enhance system
performance. From microbial
metabolism to pollutant synergy, this
study builds a scientific roadmap for
integrating methane biofilters into broader climate action.

Key Elements of Methane Biofiltration: Performance,
Mechanisms, and Optimization Strategies.

Methane's role as a climate driver has become increasingly clear, particularly in sectors like
waste management and fossil energy. While high-concentration methane can be burned for
energy recovery, low-level emissions from industrial vents or agricultural sources often escape
treatment due to high costs or inefficient technologies. Conventional combustion-based
methods can also produce secondary carbon dioxide (COO) emissions. In this context,
biofiltration—a technique that harnesses the metabolic power of microbes to oxidize
methane—has gained attention as a sustainable alternative. Yet, the success of these systems
depends on many variables, from gas composition to microbial ecosystem resilience. Due to
these challenges, refining biofiltration strategies remains a critical area for research.


http://www.einpresswire.com
https://doi.org/10.1007/s11783-025-1987-6

A team of researchers from Guangdong University of Petrochemical Technology, Hunan
University, and Gdansk University of Technology published their findings (DOI: 10.1007/s11783-
025-1987-6) on March 17, 2025, in Frontiers of Environmental Science & Engineering. Their
review provides an in-depth synthesis of current technologies and offers actionable insights into
optimizing biofilter systems for industrial methane mitigation.

The review breaks down methane removal into two key stages: first, the gas diffuses into the
moist biofilm lining the filter, and second, specialized bacteria known as methanotrophs convert
methane into carbon dioxide and biomass using enzymes such as methane monooxygenase.
The study identifies crucial variables—such as filter configuration, microbial inoculum, and
empty bed residence time (EBRT)—that influence removal efficiency, which can range from 20%
to 95%. The authors also examine performance under complex gas mixtures. In particular,
volatile organic compounds (VOCs) like styrene and xylene can inhibit methane degradation by
competing for microbial enzymes, while methane often exerts a neutral or beneficial effect on
VOC removal. The use of fungi can enhance mass transfer but may increase clogging risk. To
overcome such challenges, the review proposes three enhancement strategies: stimulating
microbial activity, engineering the physical structure of packing media, and adding surfactants to
improve gas-liquid interactions.

“Biofiltration represents a scalable, low-energy alternative to traditional methane treatment
technologies,” said corresponding author Dr. Chunping Yang. “But its success depends on a
nuanced understanding of microbial interactions and system design. This review bridges the gap
between theory and application, offering practical guidance for advancing biofiltration in real-
world contexts.”

With global initiatives such as the Global Methane Pledge spotlighting the urgency of methane
reduction, this research arrives at a pivotal moment. Biofiltration systems not only provide a
cost-effective route to cutting emissions but also reflect circular economy values by converting
waste gas into useful biomass. By consolidating the latest findings on system dynamics,
microbial mechanisms, and engineering interventions, this review paves the way for the next
generation of methane mitigation tools—designed for impact, built for resilience.
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