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European demand for seaweed products in 2030 in million euros (Seaweed of Europe, 2020) 

Seaweed as a source of food
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Chemical or Mechanical treatments

Solvent Extraction

Focus on one single product

1 Product

Multiple Wastes

“Green Technologies”

Multi-product
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Need to innovate...



Any impact on the product 
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Other compounds:

Polyols (glycerols, 

sugars), carboxylic 

acids (lactic acid, fatty 

acid), amino acids, 

terpenoids (mentol, 

thymol, etc...

What is Deep Eutectic Solvents
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▪ Is it efficient?

▪ Is it feasible?

▪ Scalable? Any bottlnecks?

▪ Any impact on the product 

quality?
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DES-based microalgae extraction 
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Seaweed 
preparation
Seaweed harvesting

Drying

blending

Dry seaweed powder

DES preparation

Heating 80⁰C

Solid DES mixture Choline 
Chloride /Glycerol (1:2)
(+/-10% water)

Transparent liquid DES 
mixture

DES-based seaweed extraction 



Suspension of 500g dry 
seaweed in 10 gram DES

Incubation: 
1H at 50 - 80˚C

Centrifugation

Solid: 
k-Carrageenan

Washing with 
IPA (2-3x)

k-Carrageenan

Recover residue
for alternative

products

Liquid: 
DES + residue

Recycle DES

Drying



Suspension of 500g dry 
seaweed in 10 gram DES

Incubation: 
1H at 50 - 80˚C

Centrifugation

Solid: 
k-Carrageenan

Washing with 
IPA (2-3x)

k-Carrageenan

Recover Residue
for alternative

products

Liquid: 
DES + residue

Recycle DES

Drying

E. cottonii

Carrageenan market 
ton/year 60 000

Proteins in 
seaweed

biomass need Dry 
(ton/year) 300 000 4-20%

Proteins (ton/year)
30 000



Raw 
materials

48%

Utilities
19%

Labor-
dependant

13%

Facility-
dependent

15%

Waste
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Conventional Method (Cargill) DES (our study)

Raw 
materials
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dependent
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Waste
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5.5€/kg carrageenan7€/kg carrageenan

Techno-economics
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Seaweed extraction

DES research



SeaSolv

Multi-product biorefinery of seaweed using green solvents

Dutch Research Council (NWO), NWO Domain, Applied and Engineering Sciences (TTW)
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Techno-
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SeaSolv concept



SeaSolv

One-step biorefinery

Natural Deep eutectic 
solvents (NADES) 

Current innovations

SeaSolv innovation

Novel Multi-steps 
biorefinery

How?
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Follow us on social networks

www.melissafoundation.org
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