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Who is INGEDE?

Leading European paper
manufacturers with deinking plants

founded the
International Association
of the Deinking Industry,

a non-profit organisation,
In 1989.

Currently 33 paper mills
are members of INGEDE,

who utilised
about 10.3 Mio tons
of recovered paper in 2008.
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Paper Recycling Process: Deinking

* Deinking Is the
key step Iin paper recycling.

* Ink Is separated from fibres
In several consecutive steps.



Paper Recycling Process: Deinking

~2,000 tons/day



Consequences for Printing Ink

Ink has to be

* hydrophobic

* particle > 150 um = screenable (stiff!)

* 30 um < particle < 300 um = cleanable
* 2 um < particle < 100 um = flotable

* particle < 2 um = problem

Problems with water based inks!
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Printers “Going Green”

e Random clicks from the web:



Printers “Going Green”



Printers “Going Green”
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Printers “Going Green”



Printers “Going Green”

* Everyboy talks about printing, but
what about the prints?



Where does the paper go?



Paper is a sustainable product

 Paper comes from renewable resources
* not only wood,
e also the “urban forest”

* recycling saves > 60 % of the energy
and water compared to fresh fiber

 newsprint from 100 % recovered paper
In Europe



The Paper Loop

Fresh fiber

ewspaper Printing

magazine iaper

R li Landfill
ecycling |
(deinking) Collection
H0sses Sorting
Z

Packaging INGEDE



How paper recycling works

* Paper is collected
e Sorted — automatically & by hand

e Paper for deinking has to be free of
impurities such as undeinkable papers
and board (deinking = removal of ink)

* Neither machines nor workers can
separate different printing processes
(flexo, inkjet from offset)
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Paper Recycling Process: Sorting



Paper Recycling Process: Sorting









Printers “Going Green”

* Everyboy talks about printing, but
what about the prints?



Paper Recycling in the US

Kentucky:

paperrecycles.org



Paper Recycling
in the US and Europe

Recycling Rate 2008

The recycling rate in Europe reached 66.6%' in 2008.

The total amount of paper collected and sent to be recycled
in paper mills came to 60.3 million tonnes, an increase of
8.2 million tonnes (or +15.8%) since 2004, the base year for
the target the industry has set itself for increasing recycling
in Europe.

cepi.org
paperrecycles.org
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Communication of INGEDE

 INGEDE is
the organisation of the deinking mills

e Communication contacts exist to all major
stakeholders in the paper value chain and to
their suppliers

 An important committee is the European
Recovered Paper Council (ERPC), the group of
signatories and supporters of the European
Declaration on Paper Recycling (overleaf)
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European Declaration
on Paper Recycling

The “Declaration” is an important self-commitment
of the paper value chain

More information and download from
WWW.paperrecovery.org
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European Declaration
on Paper Recycling

 Target recycling rate: 66 = 1.5% by 2010
achieved in 2008: 66.6%

« Qualitative targets for recyclability and paper
collection systems

e Seven associations from paper & converting
Industry, printing, recovered paper trade

« Seven associations of the publishing sector and
of suppliers to printers & converters
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« The EU acts as observer
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INGEDE activities to improve

FGEVE'&bH i.ty Assessment schemes

ofthe print product: thresholds are the same for all categories. Ifthe result meets the target value of is
batter, it scors tha maimum points allocatad to this peremater. The maximum points achisvabls for
each peramater ore dferent thos indicaling the importanca of each individusl parsmater. A score
below 0 in one of more parameters leads to tha overall assessment "ot sultable for deinking’

3 Datermination of the Deinkability Scare
I this chapter, particulaly in the tablas. abbreviations for the sssessmnt paramaters ara used:
v Wminosty
a Colour a" (green - red) of the CIELAB system
A Oirtparicle area
IE Ink elimination
ar. Filrate darkening

Rounding of the parameters: Y. IE and Y to whole numbers, a* to one decimal and Ato one decade.
The individual scores of sach parameter are raunded to whole numbers as well. Methoct: financial
rounding.

34 Source of the deinkability results
The results of deinkabllty tests have to be obtained according to INGEDE Method 11. The vield of the
Iaboratory fotation should be at least B0 % in case of uncoated papers and 70% in case of coated
Eapers. For the cetermination of IE the paramster Re has lo be used with the temn

at1o 0. For tha imaga anstysis, DOMAS or Simpatic ara sllowad.

e

Commitments Research, test methods

Recyclability surveys
and research projects

20



INGEDE activities
to improve recyclability

The European Declaration on Paper
Recycling acts as an umbrella document

Guidelines provide more technical details

Test methodes,
e. g. INGEDE Method 11 for deinking tests

Assessment scheme (“Deinking Scorecard”)
adopted by the ERPC

INGEDE issues certificates
based on this assessment



Deinkability Scorecard

European ean

Recovered ‘,}Oggunc-'f

Paper Council Assessment of G ¢
Print Product Recyclability < H

Adopted in 4/3/08 - Delnkablllty Score — n"é,u o

ERPC meeting oy

1 Purpose and scope of application

This ERPC document provides an assessment of the deinkability of a printed product by evaluating
results of a laboratory deinking test procedure. It is applicable to all kinds of printed products on white
paper.

The deinkability of a print product as a whole can be assessed by only locking at its Deinkability
Score, which can range from -100 to +100. For individual products this is done by using the rating of
the results given in this specification or by comparing the Deinkability Scores of several print products.

If a more thorough technical / scientific evaluation has to be made, the individual scores or the mea-
sured values of the deinkability parameters can be used.

2 Principle

Results of deinkability tests achieved by means of INGEDE Method 11 are converted into deinkability
scores. For each of the five parameters — luminosity, colour, cleanliness, ink elimination and filtrate
darkening — threshold and target values are defined. The target values are depending on the category
ofthe print product; thresholds are the same for all categories. Ifthe result meets the target value or is
better, it scores the maximum points allocated to this parameter. The maximum points achievable for
each parameter are different thus indicating the importance of each individual parameter. A score
below 0 in one or more parameters leads to the overall assessment “not suitable for deinking”.

3 Determination of the Deinkability Score
In this chapter, particularly in the tables, abbreviations for the assessment parameters are used:
Y- L uminosity

First version adopted in March 2008
Updated version adopted on 17 March 2009

The results of deinkability tests have to be obtained according to INGEDE Method 11. The yield of the
laboratory flotation should be at least 80 % in case of uncoated papers and 70% in case of coated
papers. For the determination of |E the parameter Rryn has to be used with the term

bl
A-R, )
R

o0, umpr

Jset to 0. For the image analysis, DOMAS or Simpatic are allowed.
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Evaluation of deinkability

INGEDE Method 11: Simulation of pulping and flotation

Objectives Evaluated Parameters
High Reflection Luminosity Y of Deinked Pulp
High Optical Cleanliness Dirt Area A* of Deinked Pulp /
No Color Shade a* Value of Deinked Pulp

High Ink Removal Ink Elimination IE

\'7'\/‘;1 i?és\?vﬂtc;rration of Filtrate Darkening AY

Conversion of the results to a score system




Deinkability Scores: Principle

e Allocation of a score for each parameter by
 Threshold & target values and the individual results

e Failing to meet thresholds results in
“not suitable for deinking”

 Meeting or exceeding the target results in
full score for this parameter

* The total score of all parameters allows
an overall assessment of a product’s recyclability

* Thresholds are equal for all product categories

e Targets depend on the category of printed product
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Deinkability Scores:

Threshold Values

Parameter Y 2 Aso Azso IE R
[Points] [-] [mm2/m2] | [mm2/m?] [%] [Points]
Lower 47 -3.0 40
Threshold '
Upper
Threshold 2.0 2,000 600 18
Y: Luminosity of deinked pulp
a*. Colour of deinked pulp in green / red axis
Ac,: Dirt particle area of all particles larger than 50 pum
A.c,: Dirt particle area of all particles larger than 250 pm
IE: Ink elimination
Z

AY: Filtrate darkening
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Deinkability Scores:
Target Values

Newspapers > 60 > 70
Magazines, > 65 . 70
uncoated
Magazines, coated >75 >-2.0 > 75
to <600 <180 <6
Stationery (Y of <+1.0
base paper < 75) 270 =70
Stationery (Y of
base paper > 75) =390 >80




Deinkability Scores:
Maximum Score per Parameter

Parameter | Y a* A, | Ay IE AY | Total
Maximum
Score 35 20 15 10 10 10 100
Z
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Deinkability Score: Evaluation

Score Evgluatip_n of
Deinkability
/71 1to 100 Points _
51 to 70 Points Fair
0 to 50 Points Poor
Negative

(fails one threshold or more)

*The product may be recyclable without deinking

pd
()
m
O
m



Deinkability Scores:
Results by benchmarking category

Deinkability Score

100

-10 ® Score for Filtrate Darkening AY
20 Number of samples D Score for Ink Elimination IE

) o’ m Score for Dirt Speck Area A 250
30 Share of pDSItWE results O Score for Dirt Speck Area A 50

OScore for Colour a*

40 = Score for Luminosity ¥
50
1S S i) ed £7% 19
A prodv® new E?aiienes ﬂ“““ﬂ;:ﬂnes ““a;taﬁﬂf‘e” ;taﬁanet‘:f z
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Benchmarking Category



Deinkability Scores:
Results by printing technology

Deinkability Score
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Deinkability Scores:

Results of inkjet prints

Deinkability Score
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Printer Manufacturers Going Green

* Accepting producer responsibility?
e Using recyclability for marketing!

* Greenwashing?



Deinkability Test

unique test
pattern

public domain
b/w and color
A4 and letter

available on
INGEDE's
website



Printer Manufacturers Going Green

e Using recyclability for marketing
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Printers Going Green

* Recyclability of printed products



Outlook:
Deinkability of digital prints

* Dry toners continue to be good deinkable,
even better than offset

* Liquid toners remain a problem — not
recommended for high volumes as direct
mail or advertising

* Solid ink i1s good deinkable now

* Inkjet is still a serious problem (water
soluble) but might become deinkable now.
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Thank you!

e www.ingede.com
e RECOVER
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