Prospecting for electrochemically-active hydrocarbon-degrading
microorganisms for use in bioelectrochemical remediation of
petroleum hydrocarbons.
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Background/motivation . ' Methodology
Environmental samples
Petroleum hydrocarbons pollution s ' (Groundvwater, soil and sediment) This research is focusing on utilising
commonplace in the environment owing | indigenous microorganisms from

to accidental spillages, leakages and
indiscriminate disposal. Globally, it is
estimated that between 1.7-8.8 million r__'l__“j
tonnes of oil is released into the aquatic Culture enrichrent solation of microorganisms
environment annually (Dadrasnia and 1 1

Agamuthu, 2013) and from 1970-2020, —

5.86 million tonnes of oil has been
Microbial Fuel cells

petroleum hydrocarbons contaminated
matrices (soil, sediment and
groundwater) for remediation. Isolates
from these matrices that are identified to
be electrochemically active petroleum
hydrocarbon degraders will be inoculated
into microbial fuel cells as pure cultures
and as microcosms. Using petroleum
hydrocarbons as the sole substrate,
isolates with high degrading efficiencies
and rates will be determined in the

Samples characterization

spilled as a result of tanker incidents
(ITOPF, 2021).

Remediating these spills is a great priority !

due to their negative impacts on the —

environment e.g. irreversible habitat

loss and threat to the survival of living (dentification of the fastest petroleurn laboratory. Figure 2 shows the flow of
organisms (UNEP, 2011) and public hydrocarbon desraders experimental activities for identifying
health e.g. genotoxic, mutagenic and/or | these isolates.
carcinogenic effects (Ghosal et al, : :
Microcosm experiment
2016). s N
Unfortunately, a Nigerian Niger Delta ! e A -

region that houses the largest wetland Confirmatory test — i
in Africa and world’s 3 mangrove forest o | Copperwir

. . Computer | | connection
(WEtIandS I nternatlonal, .201.6) is one of Figure 2: Experimental design for the prospecting of _""‘I Polyvinylchloride (PVC) pipe
the most oil pOHUtEd region in the world electrochemically-active hydrocarbon-degrading i Water

microorganisms.

(Figure 1). With over 9-13 million barrels
of oil spills, some of the rich ecosystems
of this region have been reduced to
wastelands (Kadafa 2012).
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Previous approaches that have been ot
employed in the remediation of the o
polluted sites are either expensive, contaminted s

energy intensive, ineffective or too slow.
Using conventional methods of
remediation, 2 out of the many sites were
estimated to cost 1 billion USD for the

first 5 years for a 30 years remediation
period (UNEP, 2011). Currently, a project Expected outcome
known as  Hydrocarbon  Pollution |t is expected that at the end of the study,

Remediation Project (HYPREP) is utilising identified  electrochemically  active

landfarming and biopiles for the isolates with high petroleum degrading
remediation (HYPREP, 2020). With at least  efficiency will be used for

Figure 3. Schematic of a soil microbial fuel cell. Many such
tubular MFCs could be inserted in contaminated soils to
bring about remediation

5 m depth of pollution as reported by
UNEP in 2011, the major challenges with
these approaches are cost of excavation

bioaugmentation in a field trial. Figure 3
is one of the potential MFCs design to be
used for field trials.

and energy requirements. However, the
HYPREP project is in its infancy and data
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