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*» Explore the removal of some scale
inhibitor (SI) and corrosion
inhibitors (Cl) by direct photolysis
and microalgae in seawater (SW)
and produced water (PW) under
batch experiments.
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% Assess the transformation
processes and identify the
transformation products generated

under the processes.
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O Capacity to remove nutrients,
heavy metals and emerging
pollutants.

O Benefit to close the mass-to-energy
loop, since their content of
carbohydrates and oils allows them
to be considered as a potential
feedstock for the production of
biofuels.

O They remove CO2 and they can be
a powerful tool in the abatement of
this gas, whilst helping building a
Circular Bioeconomy model.
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Quaternary amines and phosphonates are commonly part of chemical composition of Sl and Cl
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Methylphosphonic acid (MPA)
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The collection of microalgae (NORCCA) and the technology

€ca Search for algae
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Tg;gmglgoe strains

The Norwegian Institute for Waler Research (NIVA) offers access o its cullure
colloction of algae. You cim ordos stiins and growih modia dectly on this sile
we ship globally 1 oducators, reacarchem and businasses

Selection based on: i) Literature review, ii) Biomass productivity and iii) Survival to saline

water

Microalgae

Attheta septentrionalis

Dunaliella salina

Dunaliella tertiolecta

10 microalgae

Emiliania huxleyi

Isochrysis galbana

Nannochloropsis oculata

Phaeodactylum
tricornutum

Skeletonema marinoi

Rhodomonas salina

Tetraselmis suecica




spiked Single COApOEN
15-days treatment

Cold-white light - LED Light Biomass (LB) Light Abiotic (LA) Dark abiotic (DA)

Biotransformation

v X X

Phototransformation

v v X

Other processes
(i.e.hydrolysis, v
sorption) v v
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DDA Removal %
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DDA TPs T.suecica vs Photodegradation
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DDA TPs relative presence %
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Methylphosphonic acid (MPA)
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Selected microalgae

PW from Gullfaks

Gullfaks -
D. tertiolecta, I. galbana, T. suecica-and D. salina (Norway) O ¢

slo
qer

Denmark

e MTPA
e DTPMPA
e BAC (only for T. suecica)
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Growth percentage (%)
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D. tertiolecta I.galbana T. suecica

The addition of nutrients to PW allow a better growth of microalgae except for I.

galbana
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O Preliminary results indicates similar profiles
in PW experiments

L Same data processing tools will be
employed to elucidate TPs

O It is expected to find similar TPs than in SW
but other suspected molecules will be also
explored for further identification
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PRODUCED WATER

Microalgae T. suecica can eliminate almost
all the target compounds

Photolysis seems to be the right choice for
DDA elimination, although stronger
conditions have to be tested

Sorption seems to be the primary
mechanism and afterwards biodegradation
takes place.

Several TPs are generated along the
treatment

Identifying and tracking the TPs becomes of
paramount relevance for the development
of more efficient PW treatment schemes
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Short-Term Scientific Mission (STSM) “Circular City:

Implementing nature based solutions for creating a resourceful | E D 5 t

EUROPEAN COOPERATION

circular city”, European Commission (EU) IN SCIENCE & TECHNOLOGY
. . Ageéncia
Agency for Management of University and Research Grants “ dh Sawic
o

Universitaris
i de Recerca

(Catalan Government), Spain

Water Treatment cluster of the Center of Excellence on Nord
Bioeconomy “NordAqua”, Scandinavian countries.
o AQUA

Institute for Energy Technology (IFE), Norway | F!:
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