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CelluWiz Objective

Develop two technologies to produce High Barrier All-

Cellulose Packaging Materials

• Competitive with current plastic based materials

• Same barrier performances

• But Recyclable and Biodegradable

• Recycled in paper stream

• Biodegradable in compost medium and in marine 

environment
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CelluWiz Partnership

• Two industrialists

• Stora Enso

• Voith

• Two research centers

• CTP

• ITENE

• Two public laboratories

• CNRS - Cermav

• CNRS – 3SR
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CelluWiz Key Technologies

Both technologies preserve

• Recyclability

• Biodegradability

MFC Layer 

Paper / Board

Grafted Fatty acid layer

MFC Layer 

Paper / Board

• MFC wet lamination technology

• To bring barrier to grease, oxygen, 

contaminants

• Chromatogeny grafting

• To protect MFC layer from moisture

• To bring water and water vapour barrier
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• MFC film: good barrier properties to grease and oxygen

• Biodegradable, biobased, recyclable

• But…  MFC films are very brittle and MFC cost is high

Interest: Associate a thin layer of MFC with paper or board

MFC Wet Lamination

Paper: mechanical

resistance and low cost

MFC: barrier

properties

100% cellulosic / Recyclable / Biodegradable

A wet MFC film (5 to 18% of solids) is dry enough to be viewed as a solid like self-standing material that can be picked up 

whereas it is wet enough to keep its adhesion ability and adhere onto a base paper without any glue

“Process and device for manufacturing a laminated material comprising a 

fibrillated cellulose layer” WO 2016174348 A1 - PCT/FR2016/050986
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MFC wet lamination from lab scale to pilot scale

Lab scale equipment

• Production of A4 size samples

Pilot scale equipment

• Useful width: 305mm

• MFC coating weight: 10 to 50 g/m²

• Paper grammage: 30 to 300 g/m²

• Speed: 1 to 10m/min
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What’s chromatogeny?

A breakthrough green chemistry process  that brings hydrophobicity to 

hydrophilic reactive substrates

– Lignocellulosic fibres, papers, PVOH, minerals…

A solvent free technology, suitable for R2R processes

First developments in the paper industry

– Applied to papers and boards

• To bring water resistance while keeping converting ability, recyclability 

and biodegradability

– Applied to coated papers 

• To protect water sensitive barrier layers from water & moisture keeping 

recyclability and biodegradability



8

Basic principle of chromatogeny

Use the reaction of Fatty Acid Chlorides with hydroxyl groups to obtain fatty acid esters

Applied at pilot / industrial scale

– Deposition of a weak amount of liquid reagent at the paper surface

• 0.2 to 0.5g/m²

– Heating of the reagent (≈ 190°C) and paper surface to increase the vapour 
concentration

• The vapour reacts within couple of seconds (1 to 4s) Ą Up to 800m/min

– Propagation of the reaction by diffusion, formation of ester bonds between fatty acid 
and cellulose and continuous withdrawal of HCl
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CelluWiz Proofs of Concept

• 3 proofs of concept with

increasingly demanding

requirements
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Chromatogeny on MFC wet 
laminated board

– Barrier performances

• Grease

• Oxygen

• Water 

• Water vapour

– End of life

• Recyclable

• Biodegradable

Chromatogeny applied to MFC wet laminated board

CelluWiz2nd SCM / Philippe Martinez/ June 3rd, 

MFC wet laminated board

– Barrier performances 

• Grease

• Oxygen

• Water 

• Water vapour

– End of life 

• Recyclable

• Biodegradable

Board
Mechanical performances        

Dimensional stability

MFC layer : 15 to 25g/m²

Barrier to grease, O2

Board
Mechanical performances        

Dimensional stability

MFC layer: 15 to 25g/m²

Barrier to grease, O2

Chromatogeny : Barrier to water & 

water vapour

All cellulosic packaging material
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This project has received funding from the Biobased Industries Joint 

Undertaking under the European Union’sHorizon 2020 research and 

innovation programme under grant agreement N° 838056

High Barrier All-Cellulose Packaging Materials

Recyclable - Biodegradable

See www.celluwiz.eu for more information R
IA
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