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Biochemical transformation – Biological

use of CO2
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Photosynthesis

Photosynthesis: chloroplastes

Light absorption: pigments = Chlorophyll + 

(phycobiliproteins - carotenoïds)

CO2 + 0.512H2O + 0.0063MgSO4 + 0.181NH4Cl + 

0.0213K2HPO4 �—> CH1.77O0.472N0.181S0.063P0.0213 + 

1.0752O2 + 0.0063Mg + 0.181Cl + 0.0426K   

1 kg CO2 �—> 0.6 kg biomass
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Photosynthetic microorganisms: microalgae, cyanobacteria and
some bacteria. 

Vegetal
kingdom

Animal kingdom
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Photosynthesis growth: mineral media without organic substrat 

(photoautotroph organism), by absorption of inorganic carbone 

thanks to photonic energy

Photosynthesis
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•High protein concentration

� Carbohydrates: starch, glucose, polysaccharides 

� Lipids: fatty acids (w3, w6) – 1-70% dry matter

� Vitamins : A, B1, B2, B6, B12, C, E…

� Pigments: carotenoïds, phycobiliproteins

Photosynthesis

•Great diversity (>30 000 species)

•Various biochemical composition 

•High growth rate
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Open solar photobioreactors

Advantages: 

Simple conception
Extensive mass production
Low investment cost

Drawbacks:

No temperature control, evaporation, contamination
Réserved for specific strains (hardy to contamination, 
extremophiles) � Skeletonema costatum (eutrophisation), 
Dunaliella salina, Spiruline)

Major part of actual production  

(5000 - 6000 tons per year of dry matter)
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Production  technology
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bbbb-carotène - Australia
(société Betatene)

Skeletonema costatum -

Bouin (phot. Ifremer de O.Barbaroux)

Haematococcus p . - Hawaï

Arthrospira

platensis

California (22 hectares : 

projet Earthrise Farms -Fox)

Examples of open solar photobioreactors

Odontella aurita -

Bouin : société Innovalg (phot. 

Ifremer  de O.Barbaroux)
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Light
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Profondeur de la culture 
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re Light attenuation in the culture
� Heterogeneous distribution
� Not a classic substrate

� Metabolism dependent on lightPhotosynthetic
microorganisms
(microalgae, cyanobacteria)

Development of
photobioreactors

Photobioreactors based on specific
geometries (High S/V)

Principle of photobioreactors


