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WORLD OIL DEMAND

International Energy Agency, https://www.iea.org/oilmarketreport/omrpublic/



Gulf of Mexico, 2010



OIL CONTAMINATION



Revista “Visão”, 10 Novembro 2016



BIOREMEDIATION

Hydrocarbon contamination of soil and water
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Microorganisms

Bioaugmentation
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BIOREMEDIATION

Microorganisms
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BIOREMEDIATION

Hydrocarbon contamination of deep soil and groundwater

in situ



RESEARCH QUESTIONS

Who is there?

Who is doing what?

With whom?

Bioremediation of petroleum-contaminated environments in the absence of molecular oxygen



RESEARCH QUESTIONS

Who is there?

Who is doing what?

With whom?

Bioremediation of petroleum-contaminated environments in the absence of molecular oxygen Project MORE

(PTDC/AAG-TEC/3500/2014)

Project OIL-Less

(PTDC/AAG-TEC/3428/2012)

Project Novel Anaerobes

(ERC Grant Agreement no. 323009)



Enrichment cultures

Inoculum
Electron
acceptor Substrate

1 - Enrichment cultures

EXPERIMENTAL APPROACH
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DNA

16S rRNA PCR

DGGE Sequencing

Microbial 
identification

Microbial 
diversity

Illumina MiSeq

16S rRNA

extraction

2 - Microbial diversity and composition

EXPERIMENTAL APPROACH



MAIN FINDINGS



MAIN FINDINGS

Hexadecane

Hexadecene

1. LCFA biodegradation 2. Hydrocarbons biodegradation

3-Clorobenzoate

2-Clorobenzoate

3-Bromobenzoate

3. Dehalogenation ability



MAIN FINDINGS

1-Hexadecene

Model compound for oleofin-based products

Production of olefins in petrochemical plants generates olefin-contaminated wastewater

• surfactants 
• lubricating fluids
• others

can be treated by anaerobic digestion coupling 

wastewater treatment to methane production



MAIN FINDINGS

Methanogenic culture degrading
1-Hexadecene



MAIN FINDINGS

Methanogenic culture degrading 1-Hexadecene

Methanobacterium
formicicum

Bioaugmentation
with methanogens

Co-substrate 
addition

Crotonate

Yeast extract

Lactate
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https://www.ceb.uminho.pt/bridge/News/Details/8212th International Workshop on Environment and Alternative Energy (Cape Canaveral, USA, 2014)



WORK IN PROGRESS

Can we improve anaerobic hydrocarbons bioremediation...

... with ferric minerals? ... with carbon nanomaterials?



WORK IN PROGRESS

Treatment and valorisation of petroleum-contaminated biosorbents
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