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_O1L CONTAMINATION

[WARNING

CONTAMINATED SEDIMENT
AREA
NO WADING NO SWIMMING
NO BOATING NO ANCHORING

SEDIMENTS CONTAIN

SHOULD THIS OiL & TAR SUBSTANCE COME
INTO CONTACT WITH SKIN, WASH OFF
IMMEDIATELY WITH SOAP AND WARM WATER

CONTAMINANTS MAY BE RELEASED
FROM SEDIMENTS IF DISTURBED

94

WADING, SWIMMING, BOATING AND

ANCHORING PROHIBITED IN THIS AREA.

THIS AREA HAS BEEN DESIGNA
A SAFETY ZONE e
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e Revista “Visao”, 10 Novembro 2016

EXCLUSIVO' sex, 19 ma

Jornalista da TVl investiga solos
contaminados no Parque das Nac¢oes

A OF
e SICAL

EERING

PESADELO

AMBIENTAL

NA BLITZ EXAME INFORMATICA XAME BOAC MESA EMPREGO IMOBILIARIO O MIRANTE

EXpresso

= imMas OPINIAD ECONOMIA EXPRESSO CURTO PODCASTS TRIBUNA

SOCIEDADE

Solos contaminados na zona da Expo obrigam
a monitorizar toda a area

12.03.2017 &s 10h30

000O®



! 7\
<\

@ CENTREOF
BIOLOGICAL
ENGINEERING

University of Minho - x
School of Engineering

BIOREMEDIATION

Microorganisms



N\
\_/

@® CENTREOF _
BIOLOGICAL
ENGINEERING

University of Minho
School of Engineering

Microorganisms

Biostimulation



xo CENTREOF
6 BIOLOGICAL
ENGINEERING

Biostimulation



N\
\_/

" x. GENTREGESS
BIOLOGICAL
ENGINEERING

Unwersﬂy of Minho
School of Engineering
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Microorganisms ? *\

Bioaugmentation
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[Removal of a leaking storage tank from a Superfund site. Image via Massachusetts Department of

%  Environmental Protection photostream]
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Who is there?

Who is doing what?

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

(PTDC/AAG-TEC/3500/2014)

Project OlL-Less
(PTDC/AAG-TEC/3428/2012)

Project Novel Anaerobes
(ERC Grant Agreement no. 323009)

Who is there?

Who is doing what?

With whom?
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1 - Enrichment cultures

Contaminated soil ‘; ‘:’
[

_— ‘ 9
Electron

Anaerobic granular sludge
Aerobic sludge
Marine sediment

Freshwater sediments




! 77\
N
l

- DDR @ CENTRE OF
- Wy : BIOLOGICAL
Uni\}ersityof Minho W \ , - ' ENGINEERING
School of Engineering 2
2 - Microbial diversity and composition
Microbial Microbial
diversity identification

165 rRNA
ey E) £16S "RNA PCR}

extraction

- o

-

Sequencing

lllumina MiSeq
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Hexadecane-degrading enrichment
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Palmitate-degrading culture

Hexadecane degradation:
CigHs4+ 12.25 SO, + 8.5 H* - 16 HCO54 + 12.25 H,S + H,0

An enriched culture capable of hexadecane
degradation was obtained

Phase contrast microscopy

PCR-DGGE of
16S rRNA genes

BACTERIAL
COMMUNITIES

1 2 3

Sty  Eils Gt

1= 1%t incubation, 2 = 2nd
incubation, 3= 3™ incubation

Palmitate degradation:
CygH3,0,+ 11.5 SO, + 7 H* > 16 HCO5 + 11.5 H,S

Incubation with palmitate Novel
and sulfate: Desulfomonile strain

Serial dilutions

Closest relative % ldentity
Desulfomonile limimaris 94
Desulforhabdus amnigena 99
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1. LCFA biodegradation
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2. Hydrocarbons biodegradation

Hexadecane

Hexadecene

3. Dehalogenation ability

3-Clorobenzoate
2-Clorobenzoate

3-Bromobenzoate
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1-Hexadecene

e Model compound for oleofin-based products

H,C

e surfactants
e [ubricating fluids
e others

Production of olefins in petrochemical plants generates olefin-contaminated wastewater

¥

can be treated by anaerobic digestion coupling

wastewater treatment to methane production

Anaerobic Digestion Wastewater
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Methanogenic culture degrading
1-Hexadecene
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Methanogenic culture degrading 1-Hexadecene ) improved 5x
"o ] hexadecene biodegradation
Methanobacterium 17 R
_ formicicum 4
= _ Bioaugmentation (surrogate)

with methanogens 19077

Complete

conversion
100 —

Only traces of

hexadecene
Yeast extract (<0.1 mM)
= Crotonate Co-substrate 7
R addition
\vj Lactate

-20

o

— 5.009

r— 12.398

+— 16.103
=— 17.230

10 I20
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A investigadora portuguesa que
chamou a atengcao da NASA com
'ouro negro'

Ana Julia Cavaleiro teve a segunda melhor Apresentagao
Oral num workshop sobre Sustentabilidade nas Missoes
Espaciais com um trabalho sobre o uso de microrganismaos
no tratamento de locais contaminados com petréleo

12th International Workshop on Environment and Alternative Energy (Cape Canaveral, USA, 2014) https://www.ceb.uminho.pt/bridge/News/Details/82
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Can we improve anaerobic hydrocarbons bioremediation...

... With ferric minerals? ... With carbon nanomaterials?

[ TASKI-HYDROCARBONS MOVE INSOIL? J[ sk 0 |
: ‘
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Treatment and valorisation of petroleum-contaminated biosorbents

Land Sorbents Contaminated sorbents
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