
Graphic Paper recycling – 
markets and quality requirements

COST E48 Final Conference
6 May 2009   ●

 
Munich

Andreas Faul 



Contents

•
 

Sources and uses of recovered paper

•
 

Quality data of deinking grades

•
 

Update on the assessment of deinkability

•
 

Work on the removal ability of adhesive 
applications



Recovered paper sources and flows
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Recovered paper and paper products

Recovered 
paper 
grades

Corrugated/
Kraft/

Packaging

Mixed 
Grades

News & 
Magazines

High
Grades

Paper 
products

Packaging papers & board
grades, other grades

Printing & writing 
papers

Household 
& sanitary 

papers-Publication Papers
-Office Papers
-Fine Papers

RP utilisation 
000 tonnes 2007

32 856 13 332 3 443

Figures: CEPI

Processing Deinking



Recovered paper utilisation by sector 
in CEPI countries 2007

Graphic papers have the highest potential 
for increased utilisation of recovered paper 

Source: CEPI



Entry inspection of  recovered paper

•
 

Parameters
•

 
Contamination – non-paper components, 
unwanted papers

•
 

Composition
•

 
Moisture

•
 

Age
•

 
Entry inspection methods

•
 

Visual, e. g. by INGEDE Method 7 
(revision released in April 2009)

•
 

Gravimetric, e. g. by INGEDE Method 14 
(newly released in April 2009)

•
 

Sensor systems



Contaminants in 
recovered paper for deinking 
in INGEDE member mills 

0,0%

0,5%

1,0%

1,5%

2,0%

2,5%

3,0%

3,5%

4,0%

2002 2003 2004 2005 2006 2007 2008

Non-paper components [%] 
Total unwanted material content [%] 



Contaminants (total unwanted material) 
in recovered paper for deinking 
in INGEDE member mills

0%

1%

2%

3%

4%

5%

6%

North West Central South Europe

2002 2003 2004 2005
2006 2007 2008

Average



Paper collection systems
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Concepts for paper collection

•
 

Graphic papers separate from any other 
material 
=> preferred by the deinking industry

•
 

Paper & board together but separate from other 
material 
=> generally accepted by the paper industry

•
 

Mixed dry recyclables (paper, board, plastic, 
cans & glass commingled) 
=> undesired

•
 

Mixed waste 
=> unacceptable



Unwanted material in recovered paper

•
 

Related to recovered paper collection, 
handling and storage

•
 

Cardboard
•

 
Glass

•
 

Plastics
•

 
Sand, Stones, Metals, …

•
 

Related to paper products
•

 
Inks

•
 

Adhesive applications
•

 
Lamination, coating, varnish

•
 

Clips, staples
•

 
Product samples, CDs, …



(Source: KBA)



The task: removal of ink



Principal process steps in a 
deinking plant

Pulping
Cleaning

Deinking

Bleaching 
(optional)



Printing – Deinking

Suitability for Flotation Deinking

Offset (Veg. Oil)

Offset (Mineral Oil)

Rotogravure

Conventional 
Flexo

InkJet

Solid Toner

Liquid Toner
First Generation

UVImproved Flexo
Experimental

Increasing Ink Particle Size

Waterbased Oil / Solvent based Cross-linked



Laboratory hand sheets from deinked pulp

Waterbased 
Flexographic 
Newspaper

 

Waterbased 
Flexographic 
Newspaper

Good Deinkable 
Offset Newspaper

 

Good Deinkable 
Offset Newspaper

Offset Newspaper with 
too many dirt specks 
Offset Newspaper with 
too many dirt specks 

Digital News on 
UV Offset Preprint

 

Digital News on 
UV Offset Preprint



Deinkability Scorecard

First version adopted in March 2008

Updated version adopted on 17 March 2009



Deinkability Scores 
Threshold values

Parameter Y
[Points]

a*
[-]

A50
[mm²/m²]

A250
[mm²/m²]

IE
[%]

ΔY
[Points]

Lower 
Threshold 47 -3,0 40

Upper 
Threshold 2,0 2.000 600 18

Y: Luminosity of deinked pulp
a*: Colour of deinked pulp in green / red axis
A50 : Dirt particle area of all particles larger than 50 µm
A250 : Dirt particle area of all particles larger than 250 µm
IE: Ink elimination
ΔY: Filtrate darkening



Deinkability Scores 
Target Values

Category of printed 
product

Y
[Points]

a*
[-]

A50
[mm²/m²]

A250
[mm²/m²]

IE
[%]

ΔY
[Points]

Newspapers ≥

 

60

≥

 

-2,0 
to

 ≤

 

+1,0
≤

 

600 ≤

 

180

≥

 

70

≤

 

6

Magazines, uncoated ≥

 

65 ≥

 

70

Magazines, coated ≥

 

75 ≥

 

75

Stationery (Y of base 
paper ≤

 

75) ≥

 

70 ≥

 

70

Stationery (Y of base 
paper > 75) ≥

 

90 ≥

 

80

Categories are now more clearly structured to print products, 
with subcategories for the base paper where needed



Allocation of other printed products 
to the categories

•
 

Telephone directories belong to “newspapers”
•

 
Flyers belong to “newspapers” if a maximum 
ash content of 22% suggests that they are 
printed on (improved) newsprint, otherwise to 
“magazines”

•
 

The two categories “stationery” comprise all 
products which usually contain less ink than 
magazines, typically business and transactional 
prints



Deinkability Scores 
Maximum Score per Parameter

Parameter Y a* A50 A250 IE ΔY Total

Maximum 
Score 35 20 15 10 10 10 100



Deinkability Score 
Assessment of test results

Score Assessment of 
deinkability

71 to 100 Points Good deinkability

51 to 70 Points Fair deinkability

0 to 50 Points Poor deinkability

negative 
(failed to meet at least one  threshold)

Not suitable for 
deinking*

*The product may be well recyclable without deinking



Deinkability Scores 
Results by benchmarking category



Deinkability Scores 
Results by printing technology



Deinkability Scores 
Results of inkjet prints



Summary on deinkability (1)

•
 

Deinkability of conventional offset, rotogravure 
and dry toner prints is generally acceptable to 
good

•
 

If there are deficits in offset, they can be allocated to 
high ink content, UV curing or the use of vegetable 
oil based inks

•
 

Red discolouration of rotogravure prints is still an 
issue but to a lesser extent than in the past



Summary on deinkability (2)

•
 

Flexographic newspapers, inkjet and liquid 
toner prints are a threat for deinking mills

•
 

Hydrophilic flexographic and inkjet inks are not 
compatible with the process required to remove 
hydrophobic inks

•
 

Cohesive toners of liquid toner prints cause a high 
number of large dirt particles



Adhesive applications 
on graphic paper products

Glued spines

Decorative or promotional stickers

Glued insertsLabels



should not end like these

Pictures: UPM



Requirements for adhesive applications 
in view of a good recyclability

Adhesives should be engineered and applied on 
paper so they will:
•

 
Disintegrate during pulping in fractions large 
enough which can be removed by standard 
screening procedures to a maximum degree.

•
 

Not lead to the forming of secondary stickies 
during the deinking and papermaking processes.



Removal of adhesive applications 
in a paper recycling process

The most efficient process step is 
mechanical separation by slotted 
screens. 

Screen baskets have usually a slot 
width of 150 µm.

Pulp passes through the slots by 
pump pressure, a rotor inside the 
baskets prevents plugging of the 
screen.

Photos: Kadant



Development of an assessment system 
for adhesive applications

Screening

Disintegrated 
Adhesive Application

Accept

Reject Macro Sticky 
Quantification

Relative Frequency, %

Area, mm2

Sticky Size

Sticky Size

A better than B

B

A

A
B

xminSticky Size > xmin (∅
 

2,000 µm)
high efficiency of industrial
screening

xmin
Source: PMV



Recyclability results of 
adhesive applications

PSA: 
Pressure sensitive 
adhesive (for labels 
and envelopes)

PUR: 
Polyurethane

USPS: United States 
Postal Service



Ongoing work on adhesive applications

•
 

INGEDE started the discussion of an 
assessment system similar to the Deinkability 
Scores in ERPC

•
 

PMV will perform a survey with about 200 
printed products with adhesive applications

•
 

Magazines
•

 
Catalogues and paperbacks

•
 

Mailings
•

 
Envelopes

•
 

Survey will start in July 2009
•

 
Co-funding of 20 000 € is still needed; INGEDE 
will fund 40 000 €



INGEDE 
International Association of the 
Deinking Industry

INGEDE Office

Gerokstr. 40
 74321 Bietigheim-Bissingen

 Germany

Phone
 

+49 7142 7742-81
 Fax

 
+49 7142 7742-80

 Mail
 

office@ingede.org

Public Relations

Oetztaler Str. 5 B
 81373 München

 Germany

Phone
 

+49 89 769-2332
 Fax

 
+49 89 769-2338

 Mail
 

info@ingede.org

www.ingede.org


	Graphic Paper recycling – �markets and quality requirements
	Contents
	Recovered paper sources and flows
	Recovered paper and paper products
	Recovered paper utilisation by sector �in CEPI countries 2007
	Entry inspection of  recovered paper
	Contaminants in �recovered paper for deinking�in INGEDE member mills 
	Contaminants (total unwanted material) �in recovered paper for deinking�in INGEDE member mills
	Paper collection systems
	Concepts for paper collection
	Unwanted material in recovered paper
	Foliennummer 13
	The task: removal of ink
	Principal process steps in a �deinking plant
	Printing – Deinking
	Laboratory hand sheets from deinked pulp
	Deinkability Scorecard�
	Deinkability Scores�Threshold values
	Deinkability Scores�Target Values
	Allocation of other printed products �to the categories
	Deinkability Scores�Maximum Score per Parameter
	Deinkability Score�Assessment of test results
	Deinkability Scores�Results by benchmarking category
	Deinkability Scores�Results by printing technology
	Deinkability Scores�Results of inkjet prints
	Summary on deinkability (1)
	Summary on deinkability (2)
	Adhesive applications �on graphic paper products
	should not end like these
	Requirements for adhesive applications�in view of a good recyclability
	Removal of adhesive applications�in a paper recycling process
	Foliennummer 37
	Recyclability results of �adhesive applications
	Ongoing work on adhesive applications
	INGEDE�International Association of the �Deinking Industry

