
     

  

Danish University Colleges

Application of natural antimicrobial compounds for reservoir souring and MIC
prevention in offshore oil and gas production systems

Thomsen, Mette Hedegaard; Skovhus, Torben Lund; Mashietti, Marco

Publication date:
2017

Document Version
Peer reviewed version

Link to publication

Citation for pulished version (APA):
Thomsen, M. H., Skovhus, T. L., & Mashietti, M. (2017). Application of natural antimicrobial compounds for
reservoir souring and MIC prevention in offshore oil and gas production systems. Poster session presented at
DHRTC Danish Hydrocarbon Research and Technology Centre Technology Conference 2017, Kolding,
Denmark.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal
Download policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 26. May. 2023

https://www.ucviden.dk/en/publications/b679f21e-17fa-41f1-9c50-4f8c9bef9722


Application of natural antimicrobial compounds for reservoir souring 
and MIC prevention in offshore oil and gas production systems

Mette Hedegaard Thomsen1, Torben Lund Skovhus2, Marco Maschietti3
1: Aalborg University, Department of Energy Technology; 2: VIA University College, Research Group for Energy & Environment; 3: Aalborg University, Department of Chemistry and Bioscience

Background - problem
Offshore oil production facilities are subjectable to internal corrosion,potentially leading to human and environmental risk and significanteconomic losses. Microbiologically influenced corrosion (MIC) andreservoir souring - sulphide production by sulfate reducingmicroorganisms in the reservoir - is believed to be an importantfactor in these major problems in the petroleum industry (1,2). Thesulphide-producing microorganisms can be Bacteria (SRB) or Archaea(SRA) with the main focus in the literature being on SRB (4-7).Although SRB can use a variety of organic electron donors, includinglow-molecular-weight aliphatic and aromatic hydrocarbons, alcohols,and carboxylic acids, volatile fatty acids (VFA) are consideredimportant electron donors in oil fields (4).
Suggested solution
Halophytes are plants that can grow in seawater. They have beenshown to produce a wide variety of very active phytochemicalsincluding strong antimicrobial compounds (8). In our previous studies,we have extracted and enhanced these natural halophyteantimicrobials for efficient use as contamination control in anaerobicfermentations (ethanol fermentation with yeast) where they wereshown to significantly inhibit methanogens and VFA producingbacteria (9). The halophytes have specialized in thriving in the verycompetitive aquatic environment, protecting themselves fromattacks by seawater bacteria and archaea, and hence our hypothesisis that the natural antimicrobials produced by halophytes can act asnatural and safe MIC and reservoir souring inhibitors.
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Preliminary results and on-going work
GC-MS and LC-MSMS analysis of halophyteextracts shows promising results of a widearray of potent antimicrobial phytochemicals.Tailoring and use of these extracts in plating ofanaerobe bacteria showed efficient inhibition– with wide inhibitions zones of up to 15 cm.For ongoing experiments, a new supercriticalCO2 extraction set-up will be tested for moreefficient extraction (figure to the right) andbased on plant analysis efficient antimicrobialmixtures will be formulated and tested on SRBand SRA.
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