
Uspešnost povezovanja

slovenskih podjetij in raziskovalnih inštitucij

v okviru Poly4emi projekta

Bled, 23.11.2016





























Together
(the idea)







Fillers, additives

(nano) fillers (ZnO, TiO2,  

CuO, SiO2…), 

nanocellulose (NFC and

NCC)

Fibres (hemp, cotton,)

pygments Production of packaging
Advanced packging –

food, cosmetics, pharmacy

Coatings

Micro-encapsulation

Matrix

(bio)polymer

(Nano) fillers,
nanoparticles, nanocellulose

Textile production
Paper and cardboard

productions

Production of plastic and

composite material
Tissue products and

care

Household components

Potential value chains – development and usage of Biopolymers

Printed electronics



18 
projektov z 

vavcerjem

8
Samostojnih 

projektov



24 
MSP

7 
velikih

7 
JRO



1
prototip



10
Testiranje in 

optimizacija



3
Optimizacija

In industrializacija



2
H2020 projekta

V pripravi



2
Nadaljnji razvoj





Zakaj je bilo povezovanje uspešno?
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Raw material

Wood

Agricultiural waste

Textile

Paper and cardboard

Chemical industry

Testing in coatings, 

resins, glues and

colours

Paper industry

Usage of DIP and

TGW incomming

material

Plastics Industry

Isolation, 

nanocellulose in 

composites

Texile industry Construction

Production of nanocellulose in Slovenia (NCC/MCC in 

NFC/MFC)

Developement Technologies           Optimisation

Literature overview – nanocellulose and its usage 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

NFC
The US Forest Service (500 kg/day)

J. Rettenmaier&Sohne

Innventia (100 kg/day)

other
Borregaard

Dai Cel

Nippon Paper

Stora Enso

UPM Kymmene

Verso Paper

Pharmacy/ Food

industry

29

Nanocellusose

Potential value chains – development and usage of Biopolymers
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High-performance protective coatings

Tehnologies

sol-gel synthesys

plasm

microencapsulation

dip coating

Anorganic nanoparticles / 

chemicals

TiO2, CaCO3, 

Zeolit, ZnO, SiO2, Al2O3, MMT, 

nanocellulose, Ag, hitozan

Waterproof protection

Selfcleansing protection

Grease/oil protection

Antimicrobe protection

Fire protection

UV protection

Barirers for O2, air and

H2O

Multifunctional protection

Paper

industry

Textile

industry

Wood

processing

Industry

Pharmacy

Food

industry

Care and heath

Potential value chains – development and usage of Biopolymers
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Paper bags with

biopolymer window

Polymer

analysis

PE, PVC, PLA

Incomming

materials and

suppliers

Producer of paper

bags and PLA foils

Biopolymer packaging for

cosmetics

Incomming materials

and suppliers

Producer of PLA foils

Injection moulding

Testing

Mechanical

characteristics, 

biodegradability, food

contact

Bio packaging for food and cosmetics

Potential value chains – development and usage of Biopolymers
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Encapsulation for biopolymers

Celullose fibres

Fillers/ additives

(nano)fillers (ZnO, TiO2, 

CuO, SiO2…), 

nanoceluloza (NFC, 

NCC), fibres (hemp, 

cotton, pygments)

Substrate

Paper/Textile industry

Microencapsulation

Producers of hygiene

products

Producers of mass

consumption products

Packaging

Potential value chains – development and usage of Biopolymers



Substrate
Paper, cardboard, foils

Printing colours Graphics, technology Design

Producers of packagingElectronics
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Value Chain 6.0

Printed electronics

Potential value chains – development and usage of Biopolymers







Nosilci projektov

Afrodita

Alpo

Belinka Perkemija

CAP

DRM

E-STILL

GEP stalekar

Goricane

PaPirnica VeVče

Plastika Skaza

Predilnica Litija

Radece papir nova

tosama

Veplas

zito
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Poslušati

Sodelovati

Verjeti



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


Simona.Rataj@gzs.si


