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Potential value chains - development and usage of Biopolymers

Matrix

(bio)polymer

Fillers, additives

(nano) fillers (ZnO, TiO,,
Cu0, SiO,...),
nanocellulose (NFC and
NCC)

Fibres (hemp, cotton,)
pygments

(Nano) fillers,
nanoparticles, nanocellulose

Coatings

Micro-encapsulation

Printed electronics

Paper and cardboard
productions

Textile production

Production of plastic and
composite material

Tissue products and
care

Production of packaging

Advanced packging -

food, cosmetics, pharmacy

Household components
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TESTIRANJE IN
OPTIMIZACLIJA
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OPTIMIZACLIJA
IN INDUSTRIALIZACIJgA
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Novo znanje
Novi kontakti Novi projekti
Poslovnha mreza
Dopolnjevanje znanj
Izmenjava izkusen,
Skupni razvoj

Nove ideje
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Zakaj je bilo povezovanje uspesno?
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Potential value chains — development and usage of Biopolymers

Nanocellusose

e

Raw material

Wood
Agricultiural waste
Textile
Paper and cardboard

\_ _

Literature overview — nanocellulose and its usage

Production of nanocellulose in Slovenia (NCC/MCC in

NFC/MFC)

Developement  Technologies

Optimisation

N

\
Nanocellulose on the market

NCC
University laboratories (g/week)
FPInnovations (10 kg/week)

US Forest Service's Forest Products
laboratory (35-50 kg/day)
Alberta Innovates-Technology Futures
(100 kg/week)

Bio Vision Technologies Inc (4 t/lyear)
Celluforce Inc. (1 t/day)

- Melodia J

v v

v v

v

~ NFC
The US Forest Service (500 kg/day)

Paper industry Chemical industry

Usage of DIP and Testing in coatings
TGW incomming g o
; resins, glues and
material

colours

Plastics Industry
Isolation,
nanocellulose in

Texile industry

Construction

composites

J. Rettenmaier&Sohne
Pharmacy/ Food Innventia (100 kg/day)
industry

other

Borregaard
Dai Cel
Nippon Paper
Stora Enso
UPM Kymmene
Verso Paper



Potential value chains — development and usage of Biopolymers

High-performance protective coatings

Tehnologies

sol-gel synthesys
plasm
microencapsulation
dip coating

Jg

Pharmacy
Care and heath Food

industry

U

Anorganic nanoparticles /
chemicals |:>

TiO2,CaCOs,
Zeolit, ZnO, SiO2, Al203, MMT,
nanocellulose, Ag, hitozan

G O

Paper
industry

Textil Wood
. extile processing
industry Industry

Waterproof protection
Selfcleansing protection

Grease/oil protection

Antimicrobe protection

Fire protection

UV protection

Barirers for O,, air and
H20

Multifunctional protection



Potential value chains — development and usage of Biopolymers

Bio packaging for food and cosmetics

Paper bags with
biopolymer window

materials and
/ suppliers \
Producer of paper
Polymer bags and PLA foils /

Incomming

analysis Testing
Mechanical
PE, PVC, PLA characteristics,
biodegradability, food
contact

Incomming materials/
and suppliers Biopolymer packaging for
cosmetics

Producer of PLA foils
Injection moulding



Potential value chains — development and usage of Biopolymers

Encapsulation for biopolymers

Celullose fibres

Producers of hygiene
Fillers/ additives products

(nanoffillers (ZnO, TiO2,

Cu0, Si02...),

nanoceluloza (NFC, P
: Microencapsulation roducers of mass
NCC), fibres (hemp, |:> P consumption products

cotton, pygments)

Substrate Packaging

Paper/Textile industry
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Printed electronics

Substrate |:>
Paper, cardboard, foils

\_

Printing colours

|:> Graphics, technology

Design

¥

Electronics

Producers of packaging
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Poslusati

Sodelovati
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: Janez Slapnik

- | Visoka $ola za tehnologijo polimerov

Pulp and Paper Institute Ljubljana
0 007/7:07 -

Sandra Lileg
Vipap Videm Kriko

Breda Ogorevc
Vipap Videm Krsko
[S =)

Dr. Vesna Zepic
" TECOS_

Qo

i



https://www.youtube.com/watch?v=eEAVHfKAWsU
https://www.youtube.com/watch?v=5NazUrjTd8Y
https://www.youtube.com/watch?v=TDVOgxAqLGs
https://www.youtube.com/watch?v=c-3Ytb0SO6s
https://www.youtube.com/watch?v=6DGcNwqVRp4
https://www.youtube.com/watch?v=uyYOf4PPfYg
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