
Microalgae

Energy valorization routes



Wastewater grown 
microalgae biomass 
for energy purposes 

• Biomass composition as a 
function of specie, growth
conditions...  

• Low lipid content

• Less noble uses

Zhou et al. (2015)
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Production Harvesting Concentration Drying Conversion 
process



Couto et al. (2020)
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Microalgae 
anaerobic 
digestion  -
challenges Low C/N ratio: co-digestion

Cell wall: pre-treatment
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Biomass Methane (m³/kg VS)

Solid waste 0.2-0.53
Vegetables waste 0.42

Microalgae 0.26
Wood waste 0.20
Corn waste 0.31

Kwietniewska and Tys (2014)



Choudhary et al. (2020)
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SB+10%OMW: 0.10 m³ CH4/kg VS

SB: 0.06 m³ CH4/kg VS 

BB: 0.16 m³ CH4/kg VS 

BB +10% OMW: 0.13 m³ CH4/kg VS 

Assemany et al. (2019)

Sewage biomass

Beer biomass



Anaerobic 
digestion: 
next steps

Less energy demand pre-treatment 
methods

Reactors designed for algal biomass 
digestion

Full scale 

Anaerobic digestion as a biorefinery 
– new routes, new by-products
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Anaerobic digestion as an industrial 
process

• H2

• CH4

• CO2
Biogas 

platform

• Bioplastic
• Bioalcohol
• Long-chain 

fatty acids
Acids 

platform

• Nutrients
• Biofertilizer
• Growth 

medium
Digestate 
platform



Choudhary et al. (2020)
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Hydrothermal carbonization and liquefaction

High ash content N in the bio-oil

Catalysts Subproducts 
valorization 

10



Choudhary et al. (2020)
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Couto et al. (2020)
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Choudhary et al. (2020)
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Choudhary et al. (2020)
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Thank you! 


