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 Efficient solar conversion
 High biomass productivity

¿WHY MICROALGAE?¿WHY MICROALGAE?

 High lipids accumulation
 No competition withlands for food production



 High nutrients requirements
 High energy demands.
 Low energetic yield

PRODUCING BIODIESEL…PRODUCING BIODIESEL…

 Low energetic yield



 Energy recovery from spent microalgae
 Tool for recovery and recicle 

PRODUCING BIOGAS…PRODUCING BIOGAS…

 Tool for recovery and recicle nutrients
 Co-generation for eletrcial and thermal supply in others process



Considering
biodiesel and biogas production …
Considering
biodiesel and biogas production …
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TAKE INTO ACCOUNT THE ENERGY…TAKE INTO ACCOUNT THE ENERGY…
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Biodegradability= 67% Biodegradability=73%

BMPtheo=608 mL CH4/g VS
BMP exp=407mL CH4/g VS

BMPtheo=620 mL CH4/g VS
BMP exp=450mL CH4/g VS



ENERGYENERGY ?
How much
Can be recovered by22

Lipid content: 25%
Methyl-able fraction: 50%
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Energy balanceEnergy balance

85% 82%

70% 60%



Electrical demandsElectrical demands
2%

7%

85%

6%
0%

Rueda de agitación

bombeo

centrífuga

Agitación (extracción 
lípidos)
Agitación ( reactor 
trans-esterificación)

100%

45%

Total Energía electrica 
por biogas

Electrical energy
B.brauniiB.braunii

2%
6%

82%

9% 0%

Rueda de agitación

bombeo

centrífuga

Agitación (extracción 
lípidos)
Agitación ( reactor 
trans-esterificación)

100%

33%

Total Energía electrica 
por biogas

Electrical energy
N.gaditanaN.gaditana



Thermal demandsThermal demands
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CONCLUSIONSCONCLUSIONS

°AD IS A USEFUL PROCESS FOR RECOVERING
ENERGY FROM SPENT MICROALGAE

°BIOGAS CAN SUPPLY ENERGY TO GLOBAL PROCESS IN ORDER TO
IMPROVE NEGATIVE ENERGETIC YIELD



Next steps…Next steps…

°Biogas production to continuous AD system

° Evaluation of nutrient recovery process for recycling to
microalgae culture
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