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 de analisis de polimeros y nanomateriales

ﬁ)evelopment and characterization of polymers, biopolymers and nanocomposites

Thermal degradation of polymers and composites

Environmentally- friendly additives in polymers

Research Characterization of biodegradable polymers and sustainable composites

Modification of PLA for flexible films manufacturing

Natural antioxidants and antimicrobials for active packaging

\Valorisation of agro-food by-products to develop innovative materials
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Some data taken from
http://www.plasticfuture.eu/index.php?page=about

Mtonnes Production of plastic materials
350 is continuously increasing in
the last decades with intensive
use of resources and
accumulation of residues in
Nature
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Global plastic consumption. Source: PlasticEurope Market Research Group 2016
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Some data taken from
http://www.plasticfuture.eu/index.php?page=about

Production of plastic materials

Recycled is continuously increasing in
the last decades with intensive
use of resources and

Energy Valorization accumulation of residues in

Nature.

12%

Landfilling

https://elpais.com/sociedad/2019/03/15/actualidad/

Global plastic consumption. Source: PlasticEurope
1552675324 _005984.html

Market Research Group 2016
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Some data taken from
http://www.plasticfuture.eu/index.php?page=about

https://elpais.com/elpais/2019/03/18/mundo_animal/
1552898782 _549017.html

https://www.facebook.com/D-Bone-Collector-Museum-
Inc-216407245052538
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The plastic n

The bio is the polymer of tomorrow ?

i

Tomorrow iIs too late

The bio should be the polymer of today
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Renewable resources

Biopolymers

N
Biopolymers

PLA, PHAs, starch ,
gelatine, chitin é

Biopolymers

Bio-PET, Bio-PE, PA,
PU, natural rubber é

Non- biodegradable «essssssssssssnnnnnnenas Biodegradable

Global production capacity of Bioplastics*

Commodities

PP, PE, PET, PVC, P$
PMMA, Epoxi

Estimate
776

Non- renewable &
resources T |
2009 2010 2011 2016

“ non-Biodegradable / Biobased = Biodegradable
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Production of ethylene from

FOSSIL FUELS
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Production of ethylene from
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produce produce produce

1 Hectare 82,5 ton 72001 3 ton 3 ton
of land Sugar Cane Green Ethylene Green PE

https://www.braskem.com.br/economiacircularesp

GOOD SOLUTI ON,
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GOOD SOLUTI ON,
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The increasing production of biofuel and bioplastics is currently using edible resources and it
Is considered critical in some economies.
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AExtraction of bioactive compounds and further incorporation for active packaging
ADirect incorporation of by-products for development of reinforced bio-composites
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CONSUMER

RETAIL

BRANDOWNER/OEM

http://en.european-bioplastics.org/policy/bioeconomy-2/

et et bt

x Environmental pollution

x Solid waste

x Non-renewable fossil fuels AGRICULTURE

Bioplastics Value Chain © European Bioplastics. http://en.european-bioplastics.org/policy/bioeconomy-2/
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scCQ

hemicellulose
extraction

¥

UAE +
solvents

scC@+  Lignin/poly-phenolics
EtOH  (lipids/oils) extraction &

fractionation
By-products: cellulose, protein

3

Cellulose

scCQor scHO
with/without
acid/enzymes as
co-catalysts

MAE

Colorants
Metals, etc

UAE +
solvents

Processing to native or
chargednanoCellulose

Partly h I
artly ydrolyzed » Carbohydrates

-

Lactic acid

(Polyphenolics
Lipids/oils

3

Polyols

4

Bio-TPU
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Cellulose sugar& hydrolyzed scHO
hemicellulose vs.other
compounds(lipids/oails,

proteins, organic acidstc)
extraction & fractionation

MAE

By-products:
lignin/polyphenolics

Cellulose sugars
Carbohydrates
Lipids/oils
Proteins

Organic acids
Colorants

Metals, etc
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VALORIZATION OF ALMOND BY-PRODUCTS



