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Marine Biologist, MSc Aquaculture

o Co-founder and President of the Board at Necton S.A.

o President of the Board at Allmicroalgae S.A.

o President at Proalga — Portuguese Association for Algae Producers
OVAIEeresident at GreenColab — Portuguese Collaborative Laboratory
gal Biotechnology

er of the Industry Committee at EABA
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( The call

HORIZON-CL6-2021-CIRCBIO-01-09
v' European Green Deal
v" EU bioeconomy strategy

v Blue growth strategy

«..support the development of algae-based greener aquatic industrial
products/processes and/or environmental services sustaining the health of aquatic

ecosystems for a healthy planet and people.»
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The idea

* EXxcess nutrients from the
drain water of Soilless
Cultures, need to be removed
before discharge;

* Future policies will be
based on more sustainable
horticulture cultivation
methods:

* Closed systems require
water treatment to
prevent lower crop
development or diseases.

Co-funded by the European Union. Views and opinions expressed are however those of the authors only and do not
necessarily reflect those of the European Union or the European Research Executive Agency (REA). Neither the
European Union nor the granting authority can be held responsible for them.

* Microalgae are an exponentially

growing feedstock for many
applications;

* EU demand for algae and
algae-based products is
expected to increase

* Can help to treat several
types of wastewater.

* Applications are Ilimited by
high production prices;

* \Water related activities
need to adjust to more
sustainable and circular economy
approaches.
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World | Africa | Asia | Australia | Europe | Latin America | Middle East | US & Canada

Europe's drought the worst in 500
years - report

©23 August

n Europe heatwaves

A boat trapped in the dried-out shore where the French-Swiss Lac des Brenets Lake should be

Two-thirds of Europe Is under some sort of drought warning, in what is likely
the worst such event in 500 years.

Hunger stones, wrecks
and bones: Europe’s
drought brings past to
surface

Doiiana se seca por completo

Desaparece la tltima laguna dulee permanente que resistin a la sequia y a los
s en el emblemtico parque naclonal
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Reality Check

China, Europe, US drought: Is
2022 the driest year recorded?

® 17 September
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Per:e#age of area of groundwater hodies not in good chemical status per river basin district (RBD) in second RBMPs
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Source: Results are based on the WISE-SoW database. Groundwater bodies failing to achieve good status, by RBD.
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Soilless farming

Aerated nutrient solution Soilless substrate culture
(use nutrient water reservoir as a medium) (use porous substrate as a medium)

Hydroponic Soilless
vv farming

-

Closed systems:

v" Valorises the drain water

Nutrient water ¥ S R SRS oL ALRAS
reservoir N ’ 0009 A.0.0: 8.0.9.0.¢ . .
Aquaponic Alr puenp Porous substrate v Reduces the environmental impact
vv orenie roranic X Requires good water quality.
(Bark, ri (Perlite, glass ) : .
e A W el e X It's not always economically viable
Growing t wood chips, sand, rockwool,
coconut coir, zeolite,

- : : Water fleece, marc, vermiculite,
ish ta ' pump peat, etc.) hydrogel etc.)

Q Optimal use of space and nutrient/fertilizer
9 Conservation of water
Q Controlled environments (i.e., pH, nutrients, temperature,

R Spray/mist light, carbon dioxide, oxygen, etc.)
| I ] 9 Fewer pesticides usage (no soil disease) and no weeds
Nutrient water problem
2 '—W t
I e 0 High crops yield and quality

Maluin et al., 2021; https://doi.org/10.3390/agronomy11061213
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https://doi.org/10.3390/agronomy11061213

Trend

With 13,000 ha under hydroponic With >30.000 ha, Almeria in Spain forms
cultivation, corresponding to 50% of the the largest eoncentration of greenhouses
value of all fruits and vegetables grown in the world.

in the country, the Netherlands has
been the world leader in the use of
hydroponic technology.
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Policies

As a major source of pollution, agricultural pressures on water
resources need to be addressed to ensure the full
Implementation of current legislation but also the adoption of
more sustainable ways to produce and use chemicals:

that agriculture
is a significant
pressure on water

« Good water management
* Improvement on the sustainability of the horticultural model

v An increase in legal limitations to the rejection of
drainage is expected.

v' To further limit nutrient releases, more stringent limit
values to treat Nitrogen and Phosphorus will he
progressively applied

mainly because
of over-abstraction and pollution
by fertilisers and pesticides

&
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THE HURDLE TO OVERCOME

MICROALGAE PRODUCTION COSTS

o Real costs are far above what is stated in the
literature. Lack of a common basis for cost
calculation and comparison.

o Labor, energy and CO, are by far the major
COsSts.

o Most companies are small and micro size,
scale is missing for cost reduction, though
the BIG scale is taken!

o Yeld is low, to many un-optimized steps.

o Strains are rustic, not optimized for intensive
production.

o Contamination crashes are frequent leading to
high non-productive times.

o Multispecific production facilities are much less
efficient and that impact hardly in the costs.

o CAPEX s very high; production equipment are
expensive, as well DSP equipment and all the
necessary instruments and control tools.
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The concept

— BIOMASS PRODUCTION -1 Reuse of key inputs:

v Decentralised production facilities ~ Water and nutrients

)

) Solar
’A // energy
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v Low cost biomass

v Resilient strains

v Automatic operation
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&) The concept

Validation facilities:
 Finland
 Netherlands

Demonstration facilities:
« Spain
« Portugal

European Union nor the granting authority can be held responsible for them.
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Consortium

Universities Non-profit Companies

aePlanet @ 3!@rlzc->n

biotech
Research Center

SRR -
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UNIVERSITY & RESEARCH
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Work plan

Validation & Demonstration
Necton, BZN, WU, UTU, GCLab,
UT, UAL, IMEC, PW, Hubel, OP

@ Technical design of the validation
and demonstration facilities

@ Instalation of the facilities

© Process optimisation

@ Biomass production

REALM

Project management and
coordination

Netton, oll pastiiers Product development

BZN, Necton, WU, UTU, GCLab,
S2, PW, Hubel, GLCana

® Administrative coordination
@® Data management plan

: : : @ Biorefinery concept
@ Risk, qualltytand ethics @® Agriculture products
managemen ® Aquaculture products

@® Market and legal framework

Drain water characterisation
& microalgae optimisation
WU, Necton, BZN, UTU, GCLab,
UAL, PW, Hubel

Techno-Economical,
Environmental and

Social Assessments

UCA, Necton, BZN, WU, UTU, GCLab,
UT, Decerna, S2, UAL, PW, Hubel,
OP, GLCana

@ Conceptual process design
® TEA
® LCA and S-LCA

© Water characterisation and
medium formulation

@ Strain selection

@ Productivity optimisation

Technology optimisation
UAL, Necton, BZN, WU, UTU, GCLab,
UT, UCA, IMEC, PW, Hubel, OP Boosting Impact

ESCI, all partners

® Technology optimisation for

biomass production % & @ Dissemination, exploitation and
® Monitoring and control - o ﬁ communication strategies
architecture design U ﬂ @ Business plan development
@ AL @ Stakeholder engagement
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Expected outcomes

‘¢_’\ Less than At least
‘” b¢ 15mg/L of total nitrogen 50% less energy consumption
| left in the drainwater in microalgae production
® 0 N More than Less than
% 8 new products 10€ production costs
for agriculture and aquaculture for microalgae per kg dry weight
02 Capturing Up to
co, Cco, 30% more biomass
directly from the air produced
Reducing In 2026
Freshwater the REALM business model
consumption will be ready for replication
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Expected outcomes

Reduce technical bottlenecks of algae cultivation
Upscale and demonstrate the techno-economic viability of algae-based cultivation

Provide scientific evidence on environmental benefits and on risks.

Provide market knowledge to align the development of new algae products to the uses and

R

needs of various sectors.

Support the development of
Innovative, competitive and
sustainable agricultural production
with better management of natural
resources.

-,
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a http://realmalgae.eu/
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http://realmalgae.eu/

¢J REALM

Thank you for your attention

jnavalho@necton.pt

@ realmalgae.eu @ @ @ REALM algae
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