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DESCRIPTION

Microbial Enhanced Oil Recovery (MEOR) represents a 
potential approch in the oil and gas industry, offering innovative 
solutions to improve oil production from reservoirs. By 
utilizing the power of microorganisms,  MEOR techniques aim to 
enhance oil recovery, reduce production costs, and mitigate envir- 
onmental impacts.

Microbial mechanisms involved in MEOR

MEOR relies on the metabolic activities of microorganisms to 
alter the properties of reservoir fluids and rock formations, 
thereby facilitating the recovery of oil.

Biosurfactant production: Certain bacteria produce 
biosurfactants, surface-active molecules that reduce interfacial 
tension between oil and water, leading to improved oil 
mobilization and displacement. Biosurfactants enhance the 
wetting properties of reservoir rocks, allowing oil droplets to 
detach and flow more freely through pore spaces.

Biopolymer production: Microorganisms can synthesize 
biopolymers, complex molecules that alter the rheological 
properties of reservoir fluids. Biopolymers increase the viscosity 
of water, creating a mobility buffer that helps to sweep oil 
droplets from the reservoir matrix towards production wells.

Gas production: Some microbes produce gases such as carbon 
dioxide and methane through fermentation or metabolic 
processes. These gases create pressure within the reservoir, 
displacing oil and improving sweep efficiency.

Reservoir souring control: MEOR treatments can also target 
Sulfate-Reducing Bacteria (SRB), which produce hydrogen 
sulfide and cause reservoir souring. By inhibiting SRB growth or 
stimulating the activity of competing microorganisms, MEOR 
techniques can prevent souring and extend the productive life of 
reservoirs.

MEOR techniques can be applied through various methods, 
depending on reservoir characteristics, operational constraints, 
and desired outcomes. The primary application methods of

MEOR include microbial injection, nutrient injection, and 
biostimulation. In microbial injection, a consortium of selected 
microorganisms, along with nutrients and growth stimulants, is 
injected into the reservoir through injection wells. The injected 
microbes colonize the reservoir, proliferate under favorable 
conditions, and modify reservoir fluids to enhance oil recovery. 
Microbial injection can be conducted as a single-stage or multi-
stage treatment, with monitoring and optimization to maximize 
effectiveness.

Nutrient injection involves the addition of organic or inorganic 
nutrients to stimulate the growth and activity of indigenous 
microorganisms in the reservoir. Nutrients such as nitrogen, 
phosphorus, and sulfur can enhance microbial metabolism and 
biosurfactant production, promoting oil mobilization and 
displacement. Nutrient injection can complement microbial 
injection or serve as a standalone MEOR method, depending on 
reservoir conditions. Biostimulation aims to create favorable 
conditions for indigenous  microorganisms  to  grow and perform 
MEOR processes naturally. Techniques such as water flooding, 
steam injection, or chemical treatments may be used to alter 
reservoir conditions, enhance nutrient availability, or suppress 
competing microbial populations. Biostimulation strategies are 
altered to specific reservoirs and may require monitoring and 
adjustment over time.

Future prospects and challenges

Numerous field studies and case studies have demonstrated the 
feasibility and effectiveness of MEOR techniques in enhancing 
oil recovery from diverse reservoirs worldwide. MEOR holds 
significant potential as a sustainable and cost-effective method for 
enhancing oil recovery, but several challenges and opportunities 
lie ahead. Some key future prospects and areas of development 
are as follows.

Enhanced reservoir characterization: Advances in reservoir 
characterization techniques, such as 3D seismic imaging, 
microfluidics, and molecular biology, will improve our 
understanding of reservoir dynamics and microbial processes. 
Integrated reservoir modeling and simulation tools can optimize 
MEOR strategies and predict reservoir response to treatment.
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CONCLUSION
Microbial Enhanced Oil Recovery (MEOR) represents a 
potential   approach   to   enhance   oil  recovery  from  reservoirs 
while reducing environmental impacts and production costs. By 
harnessing the metabolic activities of microorganisms, MEOR 
techniques can alter reservoir fluids and rock properties, 
facilitating the mobilization and displacement of trapped oil. 
With ongoing advancements in microbial engineering, reservoir 
characterization, and sustainable practices, MEOR is supposed to 
play a significant role in the future of the oil and gas industry. 
Continued research, field trials, and collaboration between 
industry, academia, and government agencies will be essential to 
unlock the full potential of MEOR and address the global 
demand for energy in a sustainable manner.
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Microbial engineering: Continued research in microbial 
genomics, metabolic engineering, and synthetic biology will 
enable the design and optimization of microbial strains with 
enhanced MEOR capabilities. Engineered microbes can be 
altered to specific reservoir conditions and desired outcomes, 
improving treatment effectiveness and reliability.

Sustainable practices: MEOR technologies will evolve towards 
more sustainable and environmentally friendly practices, with a 
focus on biodegradable nutrients, eco-friendly biosurfactants, 
and minimal environmental impact. Integrated approaches that 
combine MEOR with other enhanced oil recovery methods, 
such as carbon dioxide injection or water flooding will maximize 
oil recovery while minimizing energy consumption and 
greenhouse gas emissions.
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