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Production of bio-based Volatile Fatty Acids 
from organic waste as chemical building 

blocks

Stakeholder Workshop - 9th Oct 2020

AFTERLIFE has received funding from the Bio-Based Industries Joint
Undertaking under the European Union’s Horizon 2020 research and
innovation program under grant agreement No. 745737 .
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Outline

• What are VFAs building blocks?

• Where and how are bio-based VFAs/bioplastics considered at EU level?

• Configuration strategies for VFAs production within the AFTERLIFE project;

• Conclusion

SW, October 2020, Innoven
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Industrial applications

VFAs applications:
• Pharamaceutics
• Food/Feed additives
• Chemicals
• Petrolchemical industry
…

SW, October 2020, Innoven
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in the EU scenario

The European Green Deal would accelerate the industry transition to a 
more sustainable model, supporting the circular design of all products by 
prioritising the reduction and reutilisation of materials before recycling. 
(European Green Deal 2019).

New databases of interesting and innovative 
bio-based compounds for EU  open new market 
opportunities

SW, October 2020, Innoven
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SW, October 2020, Innoven
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The feeding affects the 
metabolic pathway

VFAs production
From waste raw materials to VFAs

SW, October 2020, Innoven

Max theoretical yield of Acetic
Acid production: 72%

Acidogenesis and
Acetogenesis
should be balanced to optimze
the production and 
composition of the VFAs
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Solid/liquid separation
VFAs recovery

SW, October 2020, Innoven
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UF membrane
15-20 kWh/m3

Decanter
1,5-2,0 kWh/m3X10

X10

Solid/liquid separation
VFAs recovery

SW, October 2020, Innoven
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UF membrane
15-20 kWh/m3

No a.p.
Decanter

1,5-2,0 kWh/m3

> 20 g a.p./gTS

Consumption of conditioner (e.g. polyelectrolite)

X10

X10

Solid/liquid separation
VFAs recovery

SW, October 2020, Innoven
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VFAs production from 3 food industrial wastewaters

SW, October 2020, Innoven

Volatile fatty acids (VFA) production, concentration and 
purification

Anaerobic digestion of the solid residues from 
the process
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Fate of biodegradable COD in anaerobic processing of waste solidsAfterlife substrates for VFAs production
Food Industry Feedstocks

Jake wastewater

SW, October 2020, Innoven
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Fate of biodegradable COD in anaerobic processing of waste solidsAfterlife substrates for VFAs production
Food Industry Feedstocks

Heritage wastewater

SW, October 2020, Innoven
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Fate of biodegradable COD in anaerobic processing of waste solidsAfterlife substrates for VFAs production
Food Industry Feedstocks

Citromil wastewater

SW, October 2020, Innoven
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Fate of biodegradable COD in anaerobic processing of waste solidsAfterlife substrates for VFAs production
Food Industry Feedstocks

Substrates characterization for anaerobic fermentation

SW, October 2020, Innoven

Parameter Unit Jake ww Heritage 
ww

Citromil 
JL

Citromil 
EOL

TS % 7,9 4,4 18,5 4,1
TVS/TS % 96 89 88 31
tCOD gCOD/L 97,4 61,6 36,8 2,5
sCOD gCOD/L 88,2 52,6 23,1 2,1
TKN mgN/gTS 23,2 31,3 7,3 4,4
NH4-N mgN/L 0,9 0,9 0,4 3,5
TP mgP/gTS 2,9 10,8 1,7 0,7
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Afterlife process
VFAs production

VFAs

Valorization of the solid fraction 
for biogas production at pilot 
scale

Membrane filtration
Recovery ofVFAs-rich liquid fraction
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SW, October 2020, Innoven

Acidogenic fermentation units
• 5 and 10 L auto-feeding
• Automatic mixing
• Heating jacket
• Automatic digestate outflow removal

Bioreactors used for the VFAs production 
under semi-continuous conditions
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Fate of biodegradable COD in anaerobic processing of waste solidsVFAs production  
VFAs amount and yields for Jake and Heritage ww

SW, October 2020, Innoven

Jake ww fermentation Heritage ww fermentation
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• VFAs are bio-based molecules suitable for different industrial applications

• VFAs can be produced from different raw materials, allowing industrial waste valorization

• VFAs production, in the Afterlife scenario, was succesfully performed using anaerobic fermentation: 
• Jake ww: 27% COD converted to VFAs (20gCOD/L)
• Heritage ww: 20-40% COD converted to VFAs (10gCOD/L)
• Citromil ww: 40% COD converted to VFAs (7-20 gCOD/L)

• Solid/liquid separation of the fermentation effluent was succesfully performed:
• The VFAs-rich liquid fraction was used for PHAs production
• The solid fraction was employed for biogas and fertilizers production

Review meeting, May 2019, InnSW, October 2020, Innoven

Conclusions
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Thank you for your 
attention

SW, October 2020, Innoven


