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Fibre Raw Material Demand 2010

(calculated with 15 % losses in RP processing)

Germany: 19.9 Miot World: 373.5 Mio t
)
31 % 69 %
Primary Fibres
50 % Secondary Fibres
50 %

EU: 99.5 Mio t

53 % 47 %
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Paper — Recovered Paper — Balance
2010 (EU 27)

Additives 2.5 Mio. t

Paper Consumption
83.8 Mio. t

Product Usage
86.3 Mio. t

Theoretical Recovered Paper Potential
69.0 Mio. t

Available Recovered Paper Potential
61.4 Mio. t

Sewerage, Paper Recovered Paper for Material
Long Living Waste

D[S 13.1 Mio. t Recycling within CEPI 48.3 Mio. t

173Mio.t | T

Landfilling, Paper Net RP Export
Incineration Production 7.6 Mio. t
(19 %) (70 %) (11 %)




Challenges of Paper Recycling

» For good recyclability, paper products
have to be:

Repulpable — important for all types of paper
products

Adhesives have to be removable — important

for all types of paper products
and additionally

Deinkable — important for all graphic paper
grades

- Test Methods: Simulated Stock Preparation
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Aboriginal Test Method

A first method on
recyclability was
developed by PTS in
1995 as internal
standard, published as
PTS-RH 021/97
method in 1997 and
adopted to INGEDE
standards in 2012
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Responsibility of Material Recycling

The first voluntary agreement on graphic paper products was
made by the graphic paper chain in 1994 by AGRAPA.

In 2000 a voluntary agreement followed on the European level
for all paper grades by CEPI und ERPA which was approved in
2006 und 2011 by ERPC with 7 signing

and 5 supporting associations of the
paper chain.
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Responsibility for Recycling Friendly
Print Products

For graphic paper products a procedure exists since
2008 (adopted in 2009) to evaluate the deinkability.
Product specific requirements are fixed in the
“Deinkability Scorecard”.

Since 2011 a comparable evaluation exists on the
removability of adhesive applications on graphic paper
products.

No general agreement
exists for an assessment
on packaging paper
products until now.

Assessmp\e ) f

Packagi r*\\,‘;\\?;?axerial

RegdClability

recard for the ...
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Abstract from the “Guide to an Optimum
Recyclability of Printed Graphic Paper”

» Introduction
... to maintain the achieved standard, it is also
necessary that everyone involved in the paper
chain - including parties placing the order and
designers of print products — give due
consideration to the requirements of recycling.

» Soluble and Redispersible Components
... The requirement therefore is that recovered
paper should contain as few components as
possible, which dissolve or disperse in weakly
alkaline medium and form sticky residues or
cause discolorations.

» Recyclability Assessment
... Therefore it is necessary that all parties
involved evaluate their products as to good
recyclability if major changes are made at
materials and processes.
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European Declaration on Paper
Recycling

- Definition of Recyclability -

“Design, manufacturing and converting of
paper based products in such a way as to

enable a high quality recycling

of fibres and other materials in a manu-
facturing process in compliance — where
appropriate — with current standards in
the Community.”

A recycling target of 66 % (1,5 %) is
promised by the Signatories in 2010.
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ERPC “Deinkability Score”

Recyclability Evaluation
for Print Products

Deinkability

Print Product

Sticky Potential

Paper with InK

Ageing

A

:

Pulping

Flotation

Evaluation of
Optical Characteristics
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Adhesive Applicatior{

Pulping with Wood-
free Copy Paper

EEreenLng

Reject
Preparation

\ 4

Evaluation of
Sticky Potential

ERPC “Removability Score”



Recyclability Evaluation
for Print Products — Deinkability

Objectives Evaluated Parameters

High Reflection Luminosity Y of Deinked Pulp

Dirt Area A of Deinked Pulp

(in two size class categories >50 & >250

High Optical Cleanliness

No Color Shade a* Value of Deinked Pulp
High Ink Removal Ink Elimination IE
No Discoloration of Filtrate Darkening AY

Process Water

-> Results transferred into ERPC “Deinkability Score”
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Example for Deinkability Score
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Most Important Challenges — |
Improvement of the deinkability of inkjet and flexo prints. This is

related to the luminosity of deinked pulp and filtrate quality.

Flexo Filtrate Quality

UP DP

Inkjet Flexo Offset
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Most Important Challenges - Il

Improvement of the
deinkability of liquid
toner ink and some
types of UV ink. This
is related to ink

specks in the deinked uP

pulp.
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UV Print

Liquid
Toner



Handsheets of DIP

Waterborne flexo
newspaper

Offset newspaper with
much ink specks

Good deinkable
offset newspaper

Digital newspaper
with UV preprint




Assessment of Sticky Removal Potential
acc. to INGEDE Method 12

Disintegrated
Adhesive Application

l

r‘Screening | Reject | Macrosticky
- Quantification

l Relative Frequency, %
Accept — /PQ A better than B
Xmin Sticky Size
Area, mm?
I
r B
—
/% A better than B
———

Xomin Sticky Size

m) Sticky Size > x,,;, (3 2 000 um)
high removal efficiency in industrial screening
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Filter Samples
(according to INGEDE Method 12)

Side and Spine Glue Application PSA
— Hotmelt - — UV Cured Acrylic -
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Recyclability Evaluation
for Print Products — Removability

Objective Evaluated Parameter

Sticky Potential Total Macrosticky area <2 000 pm

(after theoretical screening) Ge“o

Fragmentation Share of Macrostickies <2 000 pm
Behaviour

- Results transferred into ERPC “Removability Score”
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Removability Score
Rating of the Results

Score Evaluation of removability
71 to 100 Points Good

51 to 70 Points Fair

0 to 50 Points Poor

Negative (failed to meet the threshold) _
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Scoring for Books and Magazines

100 Removal Score, -

80

70

50 +

30

20

OShare of Macrosticky Area <2 000 pm

OTheoretical Macrosticky Area after Screening
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Product
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Tasks in ECOPAPERLOOP

> Development of a recyclability test method for
packaging products

» Development of a scoring system for the
assessment of packaging paper products

» Performing lab tests to expand the database on
recyclability of print products

> Performing lab tests to establish a database on
the recyclability of packaging products

» Transfer of knowledge on recyclability aspects
of paper products

12.03.2014 Hans-Joachim Putz 23



Recyclability Test for Packaging
Products (4" Draft)

Prepared Packaging Product 480 g b. d.

| g

40 °C

LC Disintegration (c =4 %, t = 5 min)

~11.5 | Fresh Water

121+ 2-51 Fresh Water

Macrosticky
Content

o
Coarse Reject Z ot B 20°C
g10mm ="
_Coarse-Screening
Gravimetric Test | ~ L——==———
Non-paper components, Fibre suspension (Homogenised)
not disintegrated materials
(e. g. packaging parts) i 8 v v
Yield e
M - Flake Content Macrostickies
easuremen ZM VH8/62 INGEDE Method 4
by Total Volume & Brecht-Holl 0,7 mm @ /1100 pm™ ~ < _
Stock Consistency - ~ o
\ 4 l VL
Ash-Content Flake Handsheets
From Stock Consistency .
Measurement Filter Content Min. 2 x Handsheets
(525 oc) (60 g/mz)
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Major Equipment

LC-Disintegration Coarse Screening Flake Content &
Sticky Evaluation
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Possible Assessment

 Non-fiber components

 Flake content (for disintegration behaviour)

o Sticky content
 Share of stickys e. g. <3.000 um
 Theoretical total sticky area after screening

‘ Scoring system analogue to
deinkability or removability score
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Example of a Recyling Friendly
Packaging Material
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Conclusion

» Main production in Europe:
graphic and packaging paper products

» Recycling friendly products are necessary to
support the EcoPaper Recycling loops

» Packaging products must fulfil recyclability
standards as well as graphic paper products

» EU and Austrian Ecolabels for graphic paper
products already require a positive deinkability
(the German Blue Angel will follow soon)

» Recyclability evaluations for packaging products
are necessary
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Thank You!

For further Information contact

Paper Technology and Mechanical
Process Engineering (PMV)
Technische Universitat Darmstadt
Alexanderstralle 8
64283 Darmstadt, Germany

Dr.-Ing. Hans Joachim Putz
putz@papier.tu-darmstadt.de

Dipl.-Ing. Saskia Runte
runte@papier.tu-darmstadt.de
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