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The greatest challenge facing mankind is to feed 9,600 
million people who inhabit the planet earth by 2050.1

Around 795 million people worldwide do not have 
enough food to lead a healthy and active life. 
That's almost one of every nine people on earth.

2

In this situation, productive models require new approaches 
(leverage resources that 3/4 of the planet is water)3

Aquaculturecontext

AQUASEF
ECO-EFFICIENT TECHNOLOGIES DEVELOPMENT FOR 

ENVIRONMENTAL IMPROVEMENT OF AQUACULTURE



AQUASEF
ECO-EFFICIENT TECHNOLOGIES DEVELOPMENT FOR 

ENVIRONMENTAL IMPROVEMENT OF AQUACULTURE

A verysignificantincreaseisexpectedfor
aquaculture

Global FishProduction:
Data and projections1984-2030

Average
AnnualRate

of 3,2%

Besides that 70% of the 

planet's surface is water, 

aquatic animals are more 

efficient converters of their 

food that terrestrial 

vertebrates and their 

reproductive rates are several 

orders of magnitude higher 

than that of these.
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AQUASEF
MEJORA AMBIENTAL DE LA ACTIVIDAD ACUÍCOLA A TRAVÉS 

DEL DESARROLLO DE TECNOLOGÍAS ECO-EFICIENTES

Easily replicated in almost 95% 
cases

The potential for energy improvement of aquaculture facilities is high

01

02

Assess the current land use and 

natural resources where indigenous 
aquaculture plant is located
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Only 37,5% renewable energy usage in aquaculture

Energy Consumption
≈30% energy savings

≈10% energy supply by renewable energy

Main 
impacts in 

aquaculture 
sector

Water Consumption
- Improve water quality by 
cultivation of microalgae

Fishmeal Consumption
- Nutritional complement by cultivation of 

microalgae

Eutrophication
- Fixing CO2 by cultivation of 

microalgae
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Hydrogen technology
Coordinator

Technology Centre

Gas diffusion & algae

Fish farming

Efficiency & 
Renewable energy 
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Earlystages

Growingstage

-Heating
-Cooling
-Lighting
-Oxygen

-Water pumping
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Theprototypemust:
Å Bearmarineconditions
Å RemoveKOHtracesfrom O2

Oxygenprod. 0,5Nm3/h 715g/h

Hydrogen
prod.

1Nm3/h 90g/h

Power (max) Aprox. 5kW (3Ph)

Technology Liquidalkaline(KOH)

Output 
pressure

15bar
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Å Metal hydrides: 2,1Nm3

Å SStank: 15Nm3
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Twotechnologiesand 
applications:
Å Fuel cell: 1,6kW UPS
Å HydrogenadaptedICE 

generator: portable and heat
cogeneration
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Photo-voltaicarray
30 kW

Small wind power
5,5 kW

Solar termal 25kW

Micro island
PV systems

5 x 200W units
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Energyand oxygenefficiency
isdramaticallyincreased
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Advancedaerationadvantages:
Å Changefrom pureoxygento air injection
Å Whennessesary, improveddillution will saveoxygen
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CO2 footprint

OXYGEN 
dependence

ENERGY 
dependence

EFFLUENT 
treatment

FEED 
dependence

+ 3 ton/yearof highvaluablefreshmicroalgaefeed(dry)

+ 5,5 ton/yearof 15bar pureoxygen

+ 65 MWh/ year from local renewablesources

- 10 MWh/ year throughefficiencyand new technology

+   7 MWh/ year from hydrogentechnology

Quality improvement throughmicroalgaeculture

- 21 tCO2/year throughrenewableenergy

- 3,5 tCO2/year throughefficiencyand new technology

- 3 tCO2/year throughmicroalgaefixation
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Thanks for your attention
Maribel.rodriguez@ariema.com
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