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About the project

Developing novel alternative of bio-based polymers synthesised from bio-renewable monomers.

Key features of the POLYMERS-5B project

Consortium of 13 partners led by IST-ID with the Institute for Bioengineering and Biosciences – iBB.

The bio-based polymers deliver solutions for textile, automotive, furniture, and polymeric resin 

markets.

Biocatalysis and Green Chemistry according to SSbD and combined with AI and 

Machine Learning tools.

Use of food side streams and wood processing residues as a feedstock. 

Unlocking a wider range of bio-based products that meet market demands.
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WP2 – Task 2.2.1

Extraction of functional and bioactive compounds from subproducts of TOMATO 
processing and their valorisation into high-value products
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WP2 – Task 2.2.1

Extraction of functional and bioactive compounds from subproducts of OLIVE OIL 
processing (pomace and stones) and their valorisation into high-value products
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WP2 – Task 2.2.1

Subtask 2.2.1: Extraction of functional chemical compounds and characterization 
from skin and seeds of tomato and olive oil biowastes  
Leader: IST-ID, IDENER [M1 – M30]
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WP2 – Task 2.2.1

Subtask 2.2.1: Extraction of functional chemical compounds and characterization 
from skin and seeds of tomato and olive oil biowastes  
Leader: IST-ID, IDENER [M1 – M30]
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WP2 – Task 2.2

Subtask 2.2.1: Extraction of functional chemical compounds and characterization 
from skin and seeds of tomato and olive oil biowastes  
Leader: IST-ID, IDENER [M1 – M30]

Figure. Chromatographic profile of polyphenols extract:
(1) Gallic acid, (2) Hydroxytyrosol, (3) 3,4-Dihydroxybenzoic Acid, 

(4) Tyrosol, (5) Caffeic Acid and (6) pcoumaric Acid.

High purity of carotenoids (e.g.: lycopene) Polyphenol compounds profile extracted from Olive pomace
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+

OctanediolSuberic Acid

Glutamate

+

Figure - FTIR spectra of glutamate-based polyesteramide reactions showing potential amide bond formation regions (a, b)

Figure - 1H NMR spectra overlay of glutamate-based polyesteramide reaction with standard POS showing structural 
characterization

a                 

b

WP4 – Task 4.1

Task 4.1 Synthesis of building blocks and bio-based polymers 
Polyesteramide Synthesis – Incorporation of α-aminoacids 
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WP4 – Task 4.1

Synthesis of semi-aromatic polyesters via Biocatalysis in water, 
miniemulsions, solvente-free

Diols / Polyols

Ethylene glycol

Glycerol

1,6-hexanediol

1,8-octanediol

Hydroxy Acids

Glycolic Acid

Dicarboxylic Acids

Maleic Acid

Succinic Acid

Adipic Acid

Suberic Acid

Sebacic Acid

Terephthalic Acid (TA)

4-hydroxybenzoic Acid (4HBA)

Hydroquinone (HQ)
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Task 4.1 Synthesis of building blocks and bio-based polymers 
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WP3 – Task 3.4 

PET

HSuA

HOA

Molecular Dynamic Simulation - Polymers

AI and Digital Tools
Modeling and simulation of polymer and polymeric prototypes
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WP3 – Task 3.4 

PET

HSA

HIA

Molecular Dynamic Simulation - Polymers

AI and Digital Tools
Modeling and simulation of polymer and polymeric prototypes
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WP3 – Task 3.4 

Young Modulus(MPa)
Molecular Dynamic Simulation - Results

AI and Digital Tools
Modeling and simulation of polymer and polymeric prototypes
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WP3 – Task 3.4 

Yield Stress (MPa)
Molecular Dynamic Simulation - Results

AI and Digital Tools
Modeling and simulation of polymer and polymeric prototypes
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WP4 - T4.2

Thermoset development from the wood processing 
side stream 
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Step 3
Michael donor synthesis
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Bio-polyol synthesis
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WP4 - T4.2

Recyclabe bio-based thermoset resin development
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Bio-based carbon content for thermoset resins

Amine Acrylate Variations of io-based components in 
formulations

Priamine 1074

ESOA BDDA TMPTA PETA

- 64.3% 64.3% 67.9%
Priamine 1074 is 100%

(According to ASTM D6866 and EN 16640) 

90.3%
Amine+ ESOA, assuming it contains 3 non-bio acryl 

groups

100% Amine + ESOA synthesized with bio-oacrylic acid

Increase in mechanical properties with an increase in crosslinking density
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WP4 - T4.3

Combination of 3 acids, 3 diols and 2 catalysts
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WP3 – Task 3.3

Reduce Environmental Impact of Polyamide
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WP3 – Task 3.3

Microwave-assisted Green Polymerization & Processing
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WP3 – Task 3.3

Optimize Synthesis & Processing Parameters 
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Thank you for your attention
Luis Fonseca | luis.fonseca@tecnico.ulisboa.pt 

https://polymers-5b.eu/
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