
DESALINATION OF SALINE WATER STREAMS BY
MICROALGAE AND CYANOBACTERIA: A POTENTIAL TO
EXPLORE

PhD: Domenico Palatucci

Supervisors: Prof. Antonino Pollio; Prof. Antonio Marzocchella

1



2

WATER and EARTH
• Preciousness

• Liquid Water

• ~ 75% of planet surface

• Crust ~ 3 x 10-4 Earth’s mass

• Mantel ~ 2 x 10-2 Earth’s mass

• M⊕ = 5.9722×1024 kg

• Hydrogeological Cycle

• Classification

 Chemical-physical

properties

 Space Water HDO/H2O
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Where is Earth’s Water?
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Salinity

• Sea and ocean 3.5%

• Hypersaline>3,5%

• Thalassohaline

• Athalassohaline

• Water activity

 Chaotrope

(disorder)

 Kosmotrope (oder)

 Hofmeister series

Oren, (2006)
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SALINE AND HYPERSALINE 

LIQUIDS OF NATURAL ORIGIN

NASA/Goddard Space Flight Center Scientific Visualization Studio The Blue Marble Next Generation 
data is courtesy of Reto Stockli (NASA/GSFC) and NASA's Earth Observatory.

https://nautiluslive.org

Gulf of Mexico 
Brine Pool

Dead Sea

International Space Station, NASA, March_2020
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margheritadisavoia.com 

SALINE AND 

HYPERSALINE LIQUIDS OF 

ANTHROPIC ORIGIN

Desalination plant outfall at San Ramón, California

Acidic mine drainage
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WATER and LIFE
• Photosynthesis

 Oxygenation

 Carbon cycle

 Primary carbon producers
• Solvent for Metabolism

Nile Valley, Egypt, source NASA’s satellite
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WILLIAM J. OSWALD

(1919-2005)

Pioneer in algae-based 
wastewater treatment

Raceway Pond

Advanced Integrated 
Wastewater Pond Systems 

(AIWPS)

Santa Helena,  California, 
1966
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Merino et al.,(2019)

Extremophiles and the Limits of Life in a Planetary Context
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HALOPHILES and HALOTOLERANT

• Adaptation Strategies

 SALT IN 

 OSMOLYTE SYNTHESIS

 OSMOPHOBIC EFFECT

 OMOLOGOUS PROTEIN
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CYANIDIALES

• Unicellular red microalgae

• Acidic hot spring, fumaroles, 

acidic mine drainage

• 0<pH<5

• Temperature up to 60°C

• High salinity

• Source of biomolecules and 

hight value chemicals
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Cyanidiales strains tested

Name Strain ID Origin

G. phlegrea Pinto Acuf_009 Italy

G. sulphuraria Merola Acuf_014 Italy

G. sulphuraria Merola Acuf_016 Italy

C. caldarium Geitler Acuf_019 Italy

G. sulphuraria Merola Acuf_137 Japan

C. caldarium Geitler Acuf_182 Indonesia

G. maxima Sentsova Acuf_392 Iceland

G. maxima Sentsova Acuf_445 Iceland

G. phlegrea Pinto Acuf_667 Turkey

Cy. merolae De Luca Acuf_733 Italy

G. maxima Sentsova Acuf_743 Turkey

Acuf Collection

• 1000 total strains

• 300 cyanidiales

strains
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Hight-Salinity Pre-

adptation

• Salt Strees Effect

• 5% Salinity

• 10% Salinity

• Reactor type effect
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Hight-Salinity Pre-adptation

• Phycocianin/ Chlorophyll a 
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