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Background and Motivation

Paperization trend due to sustainability goals and legal
requirements

> Step-by-step increase in recycling rates (PPWR)

> 75% until December 315t 2025
> 85% until December 315t 2030

Using barrier material to avoid migration of mineral oil
and allows use of recycled fibers as substrate material

> Ecological design of participation fees: Distinction
between paper (>95% pulp) and composite
packaging

Using barrier material that consists of fibres
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CoatNanoCell - Project Goals

Development of recyclable paper composite packaging by roll-to-roll coating of paper with nanocellulose

Development of sustainable paper composites for packaging (>95% fiber content, classified as
recyclable via the waste paper stream)

Investigate market-available nanocelluloses (MFC/NFC, CNC, BNC) in formulations on different
paper substrates (fresh fiber paper, recycled paper).

Process optimization through simulations of the coating and drying process to gain insights into
the occurrence of defects during technical production

Roll-to-roll coating of nanocellulose as a barrier layer on paper, including demonstrator (TRL 5-6)
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CoatNanoCell
Background - Nanocellulose

-> natural, bio-based and biodegradable raw material

-~ Cellulose with a particulate or fibrous structure and at least one dimension in the nanometer range

i 3 N\

nanofibrillar cellulose (NFC) / microfibrillar crystalline nanocellulose (CNC) bacterial Nanocellulose (BNC)

cellulose (MFC) > Acidic hydrolysis - derived from acetic acid bacteria

= Mechanical defiberization - consisting of anisotropic particles with - cellulose fibers with particularly high
- fiber-like structure with lower crystallinity mainly crystalline cellulose domains crystallinity

- significantly larger aspect ratio compared to
CNC

- MEFC has fiber lengths in the micrometer range,
distinction from NFC not always clear

- Applications: gels, foams, in thickeners and stabilizers, as a reinforcing additive in composites, cosmetics and medical technology

- studies document the excellent barrier properties of NC to oxygen, grease, mineral oils

Source: Thomas, S., & Pottathara, Y. B. (2020). Nanocellulose based composites

—
4 30.04.2026 © Fraunhofer VWV T|.|T| % Fraunhofer

vV



CoatNanoCell - Project Goals
Screening and identification of suitable paper composites with nanocellulose

« Additional coatings (e.qg.
hydrophobic coatings for water
vapor barriers, sealing lacquers)
as part of preliminary tests,
ideally biobased sealing  H,0
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*  NFC, MFC, CNC

and/or BC
* Native or with
additves grease
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& . e g. starch Objectives:
< ' = homogenous application

alginate, cellulose _
= adhesion to the substrate

= Machineability
= closed barrier layer (drying
process)

—
5 30.04.2026 © Fraunhofer VWV T|.|T| ﬁ Fraunhofer

vV



Wet chemical coating
Application Methods

Possibilities

B Lamination / varnishing on

Slot-Die (bead mode)

laboratory scale (drying with

convection, UV, IR; Maximum DIN
A3)

K-bar coating

B Laminating/ varnishing on a pilot

plant scale (width 460 mm, up to

10 m/min speed)
B On web-shaped materials foils,
paper, aluminium

B Corona pretreatment

B Application systems: Reverse

gravure, slot die, comma blade
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First results

« Homogeneous coating of the NC layer improved
through starch-added formulation and slot-die coating

« Oxygen barrier performance achieved down to 5
cm3/(m2-d-bar); WVTR < 10 g/(m?2-d)

« Mineral oil barrier properties show promising
performance

« Recyclability: samples incl. sealing layer are recyclable
following current CEPI-protocol; NC detected in the
fine reject may limit recyclability
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Contact

Dr. Kerstin Miiller
Materials Development
Teamlead Group Bio-Based Materials
Tel. +49 8161 491-200
kerstin.mueller@ivv.fraunhofer.de
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