
Overview of Europe
- Activities on cellulose 

nanomaterials

PRESENTED BY:
Heli Kangas
Research Team Leader, Project Manager
VTT Technical Research Centre of Finland Ltd



Legislation
e.g. EU bans single 

use plastics
potential alternatives

from bio-based materials

Consumers
prefer green

solutions

Sustainable
production,

Abundant raw
material, 

Utilisation of side 
streams

Drivers for advanced
biomaterials & nanomaterials

12/06/2019 VTT – beyond the obvious 2

Biodegradability
Compostability

Recyclability



Source: EC



12/06/2019 VTT – beyond the obvious 4Source: WWF



CELLULOSE NANOMATERIALS – PRODUCTION STATUS

• Commercial• Pre-commercial• Pilot• Under
planning/construction

•Betulium (FI)•UPM (FI)•Borregaard (NO)•Stora Enso (FI)•VTT (FI)•RISE (SWE)•PFI RISE (NO)•BillerudKorsnäs
(SWE)•SP Processum , 
Holmen, Melodea
(SWE)•Norske Skog (NO)

•FiberLean•CelluComp

•Wicor
Weidmann (CH)•InoFib (FR)•Cosun Biobased
Products (NL)•Sappi (NL)•CTP/FCBA (FR)•Melodea (IL)•EMPA (CH)



UPM
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Nanocellulose activities at 
RISE Research Institutes of Sweden 

Transportable mobile production 
plant for nanocellulose

Up-scaling of nanocellulose filaments through 
flow-focusing

CNC pilot in Örnsköldsvik

CNF pilot in Stockholm

Nanocellulose films for printed electronics Advanced characterization of CNF

100 kg/h dry weight 100 kg/day

SAXS/WAXS, solid-state NMR100 kg/day dry weight



BillerudKorsnäs CNC pilot

Mobile factory that produces nanocellulose, 
2014
Exploring new technologies - launches full 
scale tests adding MFC to its paperboard, 
2016

The pilot plant for production of CNC based 
on Melodea's technology, which has been 
built on the site in Örnsköldsvik, is currently 
undergoing final adjustments and start up 
trials (status May 23, 2019).
The plant will be the first of its kind in Europe 
and is an important step for enabling large 
scale production of crystalline nanocellulose
for research and industrial development 
applications.
The pilot is owned by RISE Processum, 
Holmen, MoRe Research and Melodea.
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EXILVA  FROM  BORREGAARD
Act i ve   cu s tome r  p ro spec t s

• > 2 0   a p p l i c a t i o n s
• Ne t   i n c r e a s e     ̴5 0   p r o s p e c t s   p e r  mon t h

I ndu s t r i a l   s ca l e  p roduc t i on  
• C u r r e n t   c a p a c i t y   1 0   0 0 0   t o n s   1 0%   p a s t e
• P r e p a r e d   f o r   r a p i d   e x p a n s i o n

T ime   to  marke t   ( f rom   s amp l ed )
• 3 ‐ 5   y e a r s

Cha l l enge s
• S e c r e c y   l i m i t s   f e e d b a c k   a n d   s u p p o r t
• H a n d l i n g ,   d o s i n g ,   s c h e d u l i n g
• C r owd e d   I P   l a n d s c a p e

1 2 . 0 6 . 2 0 1 9E X I L V A   B Y   B O R R E G A A R D 1 1
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Paper Packaging

CementFoodOil field 
applications

Tissue engineeringWound healing

Engineering of nanocelluloses for various applications, examples: 
 Paper and packaging

 Printing paper
 Barrier properties
 Plastic substitutes

 Rheology and emulsions
 Enhanced oil recovery
 Drilling fluids
 Paint
 Foodstuffs
 Personal care products and detergents
 Cement

 Medical applications
 Wound healing
 Tissue engineering
 Drug delivery

RISE PFI, Nanocellulose research



The product is a MFC-mineral composite, produced by
co-grinding the mineral with fibre to transform the fiber
into MFC.
A full-scale commercial supply of MFC is in operation.
Solutions for papermaking and packaging – for strength

increase.
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Microfibrillated cellulose based on waste streams of root
vegetables.
Production of Curran®  fibres and granules (solids content

around 20%)
Application areas include e.g. biocomposites and rheology

modifiers in paints & coatings, concrete, drilling fluids, cosmetics, 
personal care and home care products.
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 Sappi has built a pilot-scale plant for CNF production, at the Brightlands Chemelot
Campus in The Netherlands.
 Low cost cellulose nanofibrils (CNF) production with a unique patented process. 
 The plant has been designed to produce CNF, but will also be capable of 

producing CMF.
 The CNF produced by Sappi has unique morphology, and can be specifically 

modified for either hydrophobic or hydrophilic applications.
 Potential applications for CNF include lighter and stronger fibre-reinforced 

composites and plastics in the production of next-generation lighter, fuel-efficient 
vehicles, thickening water-based products such as paints, foods and concrete, 
future replacement for plastic films in composite packaging, films in lithium 
batteries and touch-screens and biomedical applications such as wound 
dressings and regenerative medicine.
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 Cosun’s Betafib is a micro cellulosic fibre derived from vegetable
raw materials (residual flows).
 Produced by patented processing without chemical modification.
 Betafib delivers high suspension efficacy and at the typical low 

dosage levels it becomes a cost efficient enabling technology.
 The excellent shear thinning and 3D structuring behavior of 

Betafib is caused by its specific morphology at micro scale level.
 Potential applications include e.g. liquid detergents, paints and 

coatings and oil and gas.
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 Weidmann MicroFibrillated Cellulose (WMFC) is a product based on high quality pulp and carefully 
separated cellulose fibrils with high aspect ratio and narrow particle size distribution, free of 
chemical side groups.
 WMFC can be made of several raw materials like wood pulp or fiber from perennial plants.
 Weidmann Fiber Technology has commissioned its pilot facility in August 2015 and able to provide 

its materials to the market.
 Several MFC grades, including WMFC Q_advanced, eco and custom.
 Potential applications include oleophylic sponges, board&paper, building industry, filtration / 

environmental remediation and cosmetics.
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Nanocellulose activities at Empa
Printed cellulose materials & devices

Cellulose for cultural heritage

Material and process development

Autonomous operationInk development Printed functionality

Foams/Sponges

NCF production



CTP / FCBA - InTechFibres

 Manufacture of micro- and nano-objects from lignocellulosic
material.
 NaMiCell platform for manufacturing of microfibrillated cellulose.
 Chemical, enzymatic and mechanical pre-treatments.
 Laboratory and pilot scale (30-70 kg/day)  production.
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 Production based on commercially viable and sustainable 
process that allows the production of Cellulose Nano Crystals 
from the sludge of the pulp and paper industry and other sources.
 Potential applications include paper and paperboard, bio-based 

packaging, acrylic glues, paints, adhesives and cement.
 Melodea also develops unique technologies that utilize the self-

assembly properties of Melodea CNC into high barrier coatings
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Microproducers
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Academia
FINLAND
• Aalto University – Professors Rojas, 

Kontturi, Maloney
• Åbo Akademi – Prof. Toivakka
• University of Tampere
• University of Oulu – Prof. Liimatainen
• University of Eastern Finland

SWEDEN
• KTH Royal Institute of Technology
• Stockholm University
• Mid Sweden University

UK
• Imperial College
• Edinburg Napier

FRANCE
• Grenoble INP Pagora

BELGIUM
• KU Leuven

Slovenia
• University of Maribor
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2020 International Conference on Nanotechnology for Renewable 
Materials

8 - 11 June, 2020
Scandic Marina Congress Center

Helsinki, Finland
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