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Water “recycling” for microalgae
production

This month, we present two projects developed by the Algarve company Necton:
ALGACYCLE and REALM.

The ALGACYCLE project, funded by EEA and Norway Grants, reuses excess drainage water
from hydroponic greenhouses as a culture medium for microalgae production. This
process, which proved to be a success, allowed the removal of most of the ingredients
from the drainage water, producing more than 150 kg of microalgae, later used in the
development of various products, such as substitutes for chemical fertilizers and
aquaculture feed.

Following this project, the European REALM project emerged, with the aim of optimizing
and scaling the ALGACYCLE concept, through the creation of a decentralized microalgae
production network, together with hydroponics greenhouses, thus valuing wastewater
produced by agriculture.

ALGACYCLE Project

Because every drop counts, Portuguese project applies circular bioeconomy with
microalgae to combat water scarcity and contamination

Portugal has been heavily affected by drought in recent years, mainly during the summer
months, and the southern region of the country is most affected, due to high
temperatures and low annual precipitation. Drought conditions have a significant impact
on agricultural production, with a drop in productivity and product quality, especially
when around 60% of total water consumption is destined for agriculture. Partly due
to these adverse conditions, new strategies have been adopted by farmers, including
producing food in soilless farming systems (such as hydroponics). These have
advantages, such as greater control over plant nutrition resulting in greater productivity
and food quality, but mainly a high reduction in water use, since methods such as high
precision irrigation are used.
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Even so, excess drainage water (water with nutrients not assimilated by plants) can be more
than 30% of the global crop price. In fact, drainage water may contain concentrations of
nutrients, namely nitrates and phosphates, higher than those permitted by law for disposal.
Action on the part of farmers is therefore necessary, since drainage water with a high amount
of nutrients cannot be discarded without treatment, as it can contaminate soils, aquifers and
other bodies of water.

In this sense, the ALGACYCLE project, led by the Algarve company Necton - Companhia
Portuguesa de Culturas Marinhas S.A., one of the oldest microalgae producing companies
in the European Union, was designed as a way to develop sustainable products for
aquaculture and agriculture, from a resource considered as waste - drainage water - in a
circular economy concept. The project was financed through EEA and Norway Grants for
almost 500,000€ and its main objective is to use drainage water from hydroponic
greenhouses as a culture medium for the production of microalgae, as this water
contains the nutrients necessary for the their growth. In this way, value is created and a
problem is solved at the same time: microalgae are produced in a more economical and
sustainable way, saving water and nutrients; and excess nutrients present in the
drainage water are removed. Therefore, ALGACYCLE is highly aligned with several European
Union strategies, such as the Circular Bioeconomy Strategy, which aims to provide
environmentally sustainable production processes that satisfy food-related needs, as well as
reducing the current demand for fertilizers and pesticides. chemical origin, by 2030.

The project began with optimizing the growth of microalgae in drainage water, supplied by
Hubel Verde, at laboratory scale at the University of Algarve. Then we moved on to the growth
of microalgae and consequent water treatment on a pilot and industrial scale, at Necton's
facilities. This process proved to be successful, removing most of the nutrients present
in the drainage water and, at the same time, producing more than 150 kg of fresh
microalgae biomass, used for product development.

In parallel, an automatic microalgae production technology was also developed in a
collaboration between Necton and Hubel Engenharia e Sustentabilidade.
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The biomass obtained was then processed, with the microalgae cells being burst to
release compounds of interest, thus obtaining an aqueous phase, where these compounds
are found, and a solid phase, which includes cellular remains. The aqueous phase was tested
on plants as a source of growth biostimulants, with the tests proving promising in the use of
microalgae compounds as a substitute for chemical fertilizers. These trials involved
partners University of Algarve, the NIBIO institute in Norway and Hubel Verde. The solid phase
was used to formulate aquaculture feeds, as a substitute for non-sustainable ingredients,
in this case fishmeal. These new feeds were tested on salmon at Nord University in Norway
and proved to perform as well as the feed regularly used in the industry.

The ALGACYCLE project ended in July 2023 and proved to be a success. A success that
opened the door to the development of a follow-up project, REALM, this one already on a
demonstration scale and involving partners from seven European countries.

COMPANIES AND UNIVERSITIES PARTICIPATING IN THE ALGACYCLE PROJECT:
Portugal: Necton S.A. (promoter), University of Algarve, Hubel Verde, Hubel Engenharia

Norway: Nord University, NIBIO

Find more information about the ALGACYCLE project at: https://www.algacycle.com/.
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Fig. 1 e 2: In the ALGACYCLE project, a 19 m tubular photobioreactor®was used for
the treatment of drainage water and for the production of microalgae biomass.
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REALM Project

Through the results obtained in ALGACYCLE, the European project REALM emerged, whose
purpose is to create an innovative, efficient and economical strategy for the production
and processing of microalgae biomass, while providing a service to the ecosystem.

In REALM, the aim is to optimize and scale the ALGACYCLE concept by carrying out
decentralized cultivation - next to soilless cultivation greenhouses - highly automated and
on a demonstration scale. The resulting biomass will be concentrated to remove most of
the water and transported to a central processing unit. Here the biorefinery concept will
be applied to maximize the use of this biomass for various products. This business model will
serve as a basis to prove the viability of operating a decentralized microalgae production
network that serves as a central processing unit for the generation of products for agriculture
and aquaculture. In this way, it is possible to value agricultural wastewater, thus helping
the ecosystem and farmers, reducing costs through economies of scale and opening the
doors to more sustainable, algae-based products.

See more information about the REALM project at: https://realmalgae.eu/.

Fig. 3: Partners of the ALGACYCLE project from various areas (microalgae, agriculture, aquaculture and engineering), at the first
in-person meeting of the project, at Necton's facilities, in December 2022.
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About NECTON S.A.:

Necton S.A. is the oldest company specializing in the cultivation and commercialization of
microalgae in Europe, established in 1997. Located in an ideal location for the cultivation of
these microorganisms, in the Ria Formosa natural park, on the south coast of Portugal, the
company has acquired vast knowledge in the cultivation of marine, freshwater and hypersaline
species. To produce microalgae biomass, the installation has more than 100 m’ of horizontal
tubular photobioreactors and a 200 m*raceway. In addition to this installation in Ria Formosa,
Necton recently acquired the company Allmicroalgae, located in Leiria, which has a biomass
production capacity 10 times greater. Necton's growth has been supported by continuous
investment in innovation that includes participation in several national and European R&D
projects. Through this effort, Necton was able to obtain scientific, technological and market
knowledge about the cultivation and applications of microalgae for the aquaculture and
cosmetics sectors, among others. The company's history, experience and constant
collaboration with universities, research centers and other companies have made Necton one
of the leading European companies in microalgae biotechnology.

Authors:

Inés B. Maia is a PhD student in the Marine, Earth and Environmental Sciences program at
the University of Algarve, in collaboration with Necton. Her thesis is included in the
ALGACYCLE project and focuses on the bioremediation of drainage water from hydroponics
productions, using microalgae. She completed her master's degree in Molecular and Microbial
Biology in 2019, which focused on optimizing the growth of Emiliania huxleyi to produce
compounds of interest. After that, she worked as a research fellow on the ALGAVALOR project,
focused on the treatment of pig farming wastewater using microalgae.

Joao Navalho has a degree in Marine Biology and a master's degree in Aguaculture, both
from the University of Algarve. He was a co-founder of Necton, where he is the current
Chairman of the Board of Directors and director of the innovation department. His master's
thesis on the development of technologies for the cultivation of Dunalliela salina for the
extraction of beta-carotene was one of Necton's first research projects. Jodo has participated in
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several national and European projects, now having more than 25 years of experience in
microalgae biotechnology, from strain selection and isolation to intensive industrial cultivation
in closed and open systems, processing and product development. Co-founder of A4F in 2008,
at the time a spin-off of Necton, he was CTO of this company until 2014. In 2015 he also
became a consultant for the current Allmicroalgae, at the time the largest European industrial
unit producing microalgae, owned by the Secil group. Jodo is currently President of PROALGA,

the Portuguese Association of Algae Producers, and President of the Board of Directors of
Allmicroalgae S.A..
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