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ÅCO2 uptake & return 

not balanced

ÅEnergy engines of 

high carbon 

economies

Algae-to-energy bioprocess systems: 

why the need?
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Water ïa most precious resource!!
If you were to ask the average person what 

the most important resource was for the 

development of human society and is 

today for the continuation of its functions, 

you will get many answers, but water will 

probably not be one of the top choices.
http://webecoist.com/2008/12/13/water-precious-resource

With fast growing human populations 

and increasing pressures on our water 

supplies, access to clean water is a life 

threatening issue for some and simply 

taken for granted by others.
http://www.scienceacross.org/

Steve Hoffmann, founder of WaterTech 

Capital, a private investment company 

focused on the water industry, is betting 

water will become the world's most 

precious resource in the near future. 
http://www.waterandwastewater.com/blog/archives/2009/06/

will_investors.shtml
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Waste-water is not waste!!

ÅCity of 1,000,000    

produces 200 ML of 

waste-water per day

ÅThis water has been 

purchased and paid for by 

consumer

ÅWaste-water is nutrient-

rich and as such is a 

resource

ÅUnmanaged and not used 

it poses severe threats
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The driving force behind the resurgence 

in microalgae research is biofuels 

ÅGrowing biomass such as  phytoplankton, microalgae, and bacteria to  

produce lipids suitable for conversion into diesel fuel;

ÅCO2 produced from power stations and industrial plants used to feed the

process (CO2 recycling and bio-fixation).

Biomass 
Collection

Lipid/Oil 
Extraction 

Conversion to Bio -
diesel

A promise of high productivity

CO2

Open ponds, 
Photobioreactors or 

hybrid systems
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Species Protein Carbohydrates Lipids Nucleic

acid

Scenedesmus obliquus 50-56 10-17 12-14 3-6

Scenedesmus quadricauda 47 - 1.9 -

Scenedesmus dimorphus 8-18 21-52 16-40 -

Chlamydomonas rheinhardii 48 17 21 -

Chlorella vulgaris 51-58 12-17 14-22 4-5

Chlorella pyrenoidosa 57 26 2 -

Spirogyra sp. 6-20 33-64 11-21 -

Dunaliella bioculata 49 4 8 -

Dunaliella salina 57 32 6 -

Euglena gracilis 39-61 14-18 14-20 -

Prymnesium parvum 28-45 25-33 22-38 1-2

Tetraselmis maculata 52 15 3 -

Porphyridium cruentum 28-39 40-57 9-14 -

Spirulina platensis 46-63 8-14 4--9 2-5

Spirulina maxima 60-71 13-16 6-7 3-4.5

Synechoccus sp. 63 15 11 5

Anabaena cylindrica 43-56 25-30 4-7 -

Composition of algae biomass
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Can microalgae production of high-value 

products and biofuel be modularized?
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What is a microalgae biorefinery?

Module 1: capture CO2 in algal photo-

bioreactors to produce algal biomass 

Module 2: use the algal biomass 

produced in module 1 to produce H2 from 

solar energy under sulfur deprivation or 

by gasification or, compost for SOC. 

Module 3: convert biomass to bioenergy, 

extract high value biomolecules with 

medical activity for pharmaceutical 

purposes, extract high value 

biomolecules with industrial significance, 

exploit for health food products or 

aquaculture/animal feed, and research 

novel products. 

Module 4: use residual biomass as 

fertilizer in agriculture and/or store 

residual biomass in industrial applications 

like production of plastics.


