GRACE: “Steps forward in the
Graphics Industries towards a
Circular Economy”

Vergadering begeleidingsgroep 17 September 2024
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Agenda

10h30 Welcome

1ThO0 Introduction

1Th15 Status GRACE project
12h30 Lunch

13nh00: Company pitches

« |GEPA

« SWissQprint

* |PB

13h45 Discussion

14h00: Company visit GRAFITYPE
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WP1 : projectmanagement

WP3: REDUCE WP4: REUSE WP5: RECYCLE

Optimaliseren Demonstratie van demonstratie van
productieprocessen hergebruik recyclage

AN 1| 71

WP6: Acceleratie van implementatie en LCA
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WP2: disseminatie & kennistransfer

Ondernemingsspecifieke acties




Projectmanagement
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° Grondstof Printer -en Print Service Providers Eindgebruikers
G U I d q n C e g ro U p producerende bedrijven Drukpersfabrikanten (PSP’s)
Substraten Zeefdrukmachines Large Format Print Retailers
Inkten Inkjetprinters bedrijven Brandowners
Primers Afwerkingsmachines Sign bedrijven Entertainment
« 24 companies \ IR IR )
« Covering whole value chain | ETE e
| Recyclage Partners
3Motion drukkerij zwartopwit lgepa Symeta Hybrid nv
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Antalis Fespa Belgium PantoonBenes VISIX NV
Burocad Fotorama bv Papyrus Wollux
Canon Belgium Grafityp Selfadhesive Probo Zenith Graphics
Products nv
DIOSS Print Solutions HoGent-FTILab swissQprint VLAIO

.o [ vige

S nan




Dissemination
wide publicity

« Articles, linkedin posts and a presentation on IARIGAI

GRACE: “steps forward in the
Graphics Industries towards a
Circular Economy”

s += @y\/ Digitaal magazine Adverteren Shop Nieuws|
8 L8, 000 &

# Actueelv Vraag&aanbod~ Sign Award Dossiers ¥ Brancheregister v In Beeld

GRACE-project stimuleert
circulariteit sector
redactie - 15 januari 2024

g{g&l-PIOZE Home + nfo + Pilers + Nieuws Praktischeino +

SECTOR

HET GRACE-PROJECT: EEN STAP NAAR CIRCULARITEIT IN DE PRINT & SIGN- MEEST RECENTE ARTIKELEN
VRAP

Het GRACE-project, een samenwerking tussen

Centexbel-VKC (Kenniscentrum voor de Textiel- en

Kunststoffensector) en VIGC (Vlaams Innovatiecentrum

voor Grafische Communicatie). zet zich in om de Print

& Sign-sector te transformeren richting een circulaire

economie. Dit project. dat loopt van 2024 tot 2026, richt

Zich specifiek op de Large Format Print & Sign 2 ra

Dit jaar hebben het Vlaams Innovatiecentrum voor Grafische Communicatie (VIGC)
en Centextbel-VKC — het kenniscentrum voor de textiel- en kunststoffensactor — het
project GRACE opgestart. Daarin onderzoeken deze kenniscentra de ...more

Show translation

Nieuw project rond circulaire economie in large
format print- en signsector

arintmatters.nl

ﬁ Jos Steutelings
g A

Gisteren vond de kick-off van het GRACE-project plaats. Met 29 aanwezigen werd
het een interactieve eerste samenkomst! Het is een project waarbij VIGC

en Centexbel met steun van VLAIO - Flanders Innovation & Entrepreneurs ...mor

Show translation
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Dissemination

gra
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SUBSCRIBE TO THE GRACE NEWSLETTER

Newsletter #01

28/08/2024

Contents

1. Printing with less ink
2. Recyclability of polypropylene
3. DRUPA: Sign & display-equipment

4. Company visit to Grafityp
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o V!gC L

Successful Deliveries
Total Opens

Unigue Opens

Total Clicks

Unigue Clicks

CE N -
BT/ E X v ! g C Recipients Who Clicked

B E [L3

Newsletter #OI

Met het GRACE-project hebben
Centexbel-VKC (Kenniscentrum voor

28/08/2024

With the GRACE project, Centexbel-
VKC (Knowledge Center for the

de Textiel- en Kunststoffensector) en Textile and Plastics Sector) and VIGC
3,340 VIGC (Vlaams Innovatiecentrum voor (Flemish Innovation Center for
Grafische Communicatie) hun Graphic Communication) have joined
1,409 krachten gebundeld om de Print & forces to prepare the Print & Sign
Sign sector klaar te stomen voor een sector for a circular economy.
N circulaire economie. De principes van The principles of '‘Reduce, Reuse, and
‘Reduce, Reuse en Recycle’ vormen Recycle’ form the foundation for this.
261 hierbij het uitgangspunt. Via Through publications, presentations,
publicaties, presentaties, trainingen training sessions and courses, we
216 en opleidingen delen we onze share the knowledge we have gained.
A
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Disseminatie en kennistransfer

hitps://www.centexbelpresents.be/en/grace
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Grace

Coated and printed substrates are a major challenge for the circular
economy and thus for the printing industry. Where the mind-set used to be
purely on excellent technical performance and good adhesion of ink to the
substrate, today additional focus is put on a circular economy, where inks
and coatings need to be removed, but also material efficiency, reuse and
recycling are on the agenda.

Most Large Format Print & Sign (LFP&S) producers are still in the early
stages of the transition to a circular economy.

gra
ofS

For the first time in the creation of both organisations, Centexbel-VKC
(Knowledge Centre for the Textile and Plastics Sector) and VIGC (Flemish
Innovation Centre for Graphic Communication) will join forces to prepare
the Large Format Print & Sign sector for a circular economy through market-
ready concepts.

THE TARGET GROUP CONSISTS MAINLY OF SMES WHERE THERE 1S STILL ROOM
AND THE WILL TO MAKE PRODUCTS MORE CIRCULAR. IN ADDITION, THE
RECYCLING SECTOR IS ALSO PART OF THE GRACE TARGET GROUP AS
RECYCLING IS ONE OF THE 3 THEMES.

VLAIO
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https://www.centexbelpresents.be/en/grace

REUSE
Dissolution of inkt

Try to dissolve UV based ink from PVC substrate using range of solvents:
« Ethyl acetate

Anisole

Butylether

Butylacetate

Propylal
Ethylal

Unsuccesfull and PVC becomes soft

Reuse in this case: lamination of new PVC top layer

éggg i vigc




RECYCLE
Thermoplastic recycling of PP

Collect material

Shredding materials
* Reduce size to 4-6mm “flake”

Pelletize

« Turn sometimes fluffy flake into roud, even pelle

« Specialty lines exist to remove odours & colours

« Applying high vaccuum over melt
« Eremaq, Starlinger

« Non volatile inks remain behind!

éggg i vigc




RECYCLE
Thermoplastic recycling of PP

PP is sensitive to UV

« Not a problem for recycled material: only
small surface layer is affected

After repelletizing the PP can be turned into
new products:

* Important to know size of contaminations
« At least 3x smaller than extruder filter/die

Container Extrusion
\ die
Gppiiiiiiiiiid /

\\
2222 Extruded shape
(cross-section)

’\

Extrusion
pressure

]
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RECYCLE
sc CO2 exiraction

Different methods of deinking during recycling

« E.g. Erema: pretreatment, washing steps to
remove ink
« Using surfactants

« SCc-CO2 toremove ink during recycling
Melt seal

T T Optimized
polymer
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‘{ Extraction Extraction Stripping

. CE N - with COZ(sc) with COZ(E)
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RECYCLE
sc CO2 exiraction

 Include cosolvent during extraction

CO2 flow optimized based on material

Initial trials in lab scale batches

Afterwards contfinuous extraction in extrusion

Removal rate varies from 50 to 75% in previous projects

el 777 V7777 ZZZ A7 77 pa a0 1inee |\ IR I, . T —
od Monmg ; socozprocessing ; Degassing/Pumping | | Rejuvenated
; r PVC
PvC :
: ; é RE-additivation,
\ e.g. plasticizer
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Circular economy
Basic principles

- Keep value
- Avoid waste (value 10ss)
- Minimise environmental impact (impact from beginning to end)

Hyl | a1 -iﬂ z-—l-wm

V\\\"“ ‘J%—q"-

Raw materials Production Prinfing
(extraction) (refining)
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End-of-life




Circular economy
Basic principles

- Keep value
- Avoid waste (value 10ss)
- Minimise environmental impact (impact from beginning to end)

Raw materials Production Printing End-of-life
(extraction) (refining)

£ ¢ £ £
D D 0 D 0 D " D
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Circular economy
Less raw materials

What to do?¢

Raw materials Society Products Materials Raw materials
(extraction) (role, value) (function)  (production waste) (recycling)

\ £ \ £ \ £

Less producte  Less materiale  Less raw materiale
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Large Format Print & Sign
Project overview

Reduce

1. Nesting & gangrun printing: Grouping orders to reduce cutting waste

2. Reduction of product size: Design smaller products with the same visual impact
3. Using materials for multiple campaigns

4. Ink reduction: Reducing ink consumption without losing visual quality

Reuse

1. Chemical : Removal of ink with solvents, enzymatic treatments or other
methods for discolouration.

2. Physical: Removal of top layer or application of new top layer

3. Use of asacrificial layer

Recycle

1. Thermoplastic recycling

2. Purifying with scCO,

3. Recycling of removed coatings & inks

éggg i vigc



Large Format Print & Sign
Project overview

Reduce

1. Nesting en gangrun printing: Grouping orders to reduce cutting waste

2. Reduction of product size: Design smaller products with the same visual impact
3. Using materials for multiple campaigns

4. Ink reduction: Reducing ink consumption without losing visual quality

Reuse

1. Chemical : Removal of ink with solvents, enzymatic treatments or other
methods for discolouration.

2. Physical: Removal of top layer or application of new top layer

3. Use of asacrificial layer

Recycle

1. Thermoplastic recycling

2. Purifying with scCO,

3. Recycling of removed coatings & inks
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Ink reduction
Digital printing versus offset

0 Offset printing

2 )
7 No color transformation needed!

Printjob Offset printing plant

Coated FOGRA39
\ (1ISO 12647-2:2004) |

Standardized color (ISO 12647-2)
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Ink reduction
Digital printing versus offset

Digital printing

Always a color tranformation needed!

Digital print production

(

Coated FOGRA39 Printerprofile
(1ISO 12647-2:2004) (print condition)

Non - standardized color

éggg i vigc




Ink reduction
Color management in digital printing

Digital printing

Color management

Printjob (Offset) (2°/D50) (2°/D50) (2°/D50) Printer profile

e 00 0060 06 “Ce e

"o ]

ted FOGRA39 p f I
(ISO 12647-2:2004)

Converting color in printjobs
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Ink reduction
Results from the Design4Food-project (2014-2016)

Maximum Ink coverage

How ‘dark’ can you print in offset?

RGB = 0,0,0 CMYK = 91, 79, 62, 97
Lab = 0,0,0 Lab = 10,0,0

sRGB IEC61966-2.1 Coated FOGRA39 91% 79% 62% 97%
(1ISO 12647-2:2004) l | l |
Max. In k rage
329%

The ‘Source Black Point’ in offset printing

Cers H Vige




Ink reduction
Results from the Design4Food-project (2014-2016)

Maximum Ink coverage

How ‘dark’ can you print in offset?

RGB = 0,0,0 CMYK = 63, 53, 45,100
Lab = 0,0,0 Lab = 10,0,0

sRGB IEC61966-2.1 ISOCoated_VIGC_39L_260 63% 53% 45% 100%
I I —
Max. In k rage
261 %

The ‘Source Black Point’ in offset printing

Cers H Vige




Ink reduction
Results from the Design4Food-project (2014-2016)

Grey Component Replacement

How much black ink is used in the separation?

RGB = 126,118,102 CMYK = 52, 41, 41, 24
Lab = 50, 0, 0 Lab = 48, 0, -1

sRGB IEC61966-2.1 Coated FOGRA39 52% 41% 41% 24%
(1ISO 12647-2:2004) l | l |
Ink coverage
1 58%

Separating grey & low chromatic colors

Cers H Vige




Ink reduction
Results from the Design4Food-project (2014-2016)

Grey Component Replacement

How much black ink is used in the separation?

RGB = 126,118,102 CMYK = 52, 41, 41, 24
Lab = 50, 0, 0 Lab = 48, 0, -1

9 -9 "

SRGB IEC61966-2.1 ISOCoated_VIGC_39L_260 32% 26% 25% 47%
1 1

rage

1 30%

Separating grey & low chromatic colors

C..o [ vige o B




Ink reduction
In practise

« swissQprint Nyala 4 large format printer

« Caldera software

« QBN KX2_2 1280 NG substrate \1.
« CMYK inkset

« Resolution: 1015 X 900 dpi

* Printquality: quality

« Job-profile: ‘Coated FOGRAS3Y’

« Rendering: colorimetric + BPC

%@g i vigc




Ink reduction

« Calculation of a 'dark colors’ and *full gamut’ — testchart
* Printing using 3 different printer profiles: maximum ink coverage 350% - 260% - 220%
« Read the ink consumption & measure the color performance

9 S50 WINPT ENFWEIs S5 "

* NERIEP G
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Results
Color evaluation

e Visudl
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Results
Color evaluation

* By numbers

impact lagere maximale inktdekking op donkere kleuren

100%
90%
80% -
70%
60%
50%

% printkleuren

40% -

30% |

20% -
10% -

o i[26 | | | .T7'1

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
dEO0O
= |imiet 260% ==|imiet 220%
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Results
Ink consumption

« Example print: -28%

g - )
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Results
Adding light magenta & light cyan

« Extension: prinfing with é colors, light magenta & light cyan

100%
90%
80%
70%
60%
50%

% printkleuren

40%
30%
20%
10%

Y Ry Y R R Y Y

0%

2.0 3.0 4.0 5.0 6.0
dEO0O
L90 80 .70

sz [ VIGC Q) v.a0




First conclusions
Ink reduction

 Ink savings depend primarily on the content of the print job. When reproducing dark
and/or non-chromatic colours, the saving can be considerable.

« 260% maximum ink limit shows no visible color defects
 Printing with extra colors (light magentq, light cyan) significantly raises ink consumption

Project welbsite: https://www.centexbelpresents.be/en/grace

Thank you!

éggg i vigc
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‘ GRACE: workshops proposal

Vergadering begeleidingsgroep 17 September 2024
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Ink reduction workshop
Proposal

« Quality color management
« Communicating your workflow settings
» Calculating testforms for your goals
« How accurate & predictable is color printed in your large format print configuratione
» Optimising workflow settings in function of your goal (offset color, maximum color,...)

« Analyse your print job design(s)
 How printable is the design?
« Comparing the ink coverage of different separation methods

« How much ink can be saved by using optimising Maximum Ink coverage & Grey Component
Replacement?

éggg i vigc




Ink reduction workshop

Proposal

Printer Substrate CMYK-profile Rendering intent RGB-profile Rendering intent
Fujifilm Onset R40 Postermat 250g | Coated FOGRA39 Relative colorimetric - -
moorman
Fujifilm Onset R40 Forex Coated FOGRA39 Relative colorimetric - -
Latex 3600 Vinyl white glossy Coated FOGRA39 Perceptual sRGB IEC61966-2.1 Perceptual
Agfa Tauro 3300 Coated Mat Paper 250 gr | Coated FOGRA39 Perceptual sRGB IEC61966-2.1 Perceptual
SwissQprint Nyala 4 Alupanel 3D 3mm Coated FOGRA39 Perceptual Adobe RGB (1998) Perceptual
Oberon AGFA spandoek Coated FOGRA39 Relative colorimetric sRGB IEC61966-2.1 Relative colorimetric
Agfa Tauro DiBond Coated FOGRA39 Relative colorimetric sRGB IEC61966-2.1 Relative colorimetric
Dgen H12 (dye sub) Georg+0Otto  Friedrich | 1SO Coated v2 eci Perceptual sRGB IEC61966-2.1 Perceptual
7048GFS
Canon Colorado Posterpapier ISO Coated v2 eci Relative colorimetric sRGB IEC61966-2.1 Perceptual
BPC
Swiss Q Nyala Forex 1SO Coated v2 Relative colorimetric sRGB IEC61966-2.1 Perceptual
BPC
Agfa Anapurna 2050i | STICKER Coated FOGRA39 absolute colorimetric -
led preserve white
Agfa Anapurna 2050i | FOREX Coated FOGRA39 absolute colorimetric -
led preserve white
Agfa Anapurna H3200i | Sticker 3651M Coated FOGRA39 Perceptual -
LED
Agfa Oberon-RTR3300 Frontlit Coated FOGRA39 Perceptual - -
SWISS Q Nyala-4-i Dibond 2403 - Adobe RGB (1998) Relative colorimetric
+BPC
SWISS Q Nyala-4-i Invercoat Coated FOGRA39 Relative colorimetric sRGB IEC61966-2.1 Relative colorimetric
BPC +BPC
SWISS Q Nyala-4-i Invercoat eciCMYK_v2 Relative colorimetric -
(FOGRA5S9) BPC

Deviation(dH)

.......
oudhbbhiocoanvwsrnoN®

CMYK_PAGE 2

Hue (0-360°)
bright colors (L=50)

e dark colors (L=30) pastel colors (L=80)

Control Strip: are the Hue’s correct?

« Color management (bron: Fespa Color label)

era [ VIgC @viaof



Ink reduction workshop
Proposal

Afwijkingen in kleurtint (Hue)
Testkaart Beeld 25X25
itProfiler Test Chart Page: 1 of 1; Size: 33.3x 21.1 cm

O=2NWHh IO~

-1

Afwijking kleurtint (dH)
N

Kleurhoek (0-360°)

Afwijkingen in kleurkracht (Chroma)

Afwijking kleurkracht (dC)

Kleurhoek (0-360°)

Afwijkingen in reflectie (Lightness)
i © L I I

N
o
S

o B 2 o 3 ¥ 3 ) 1 b 3 L Ll H o 3 2 " B T u v

Copyright® 2011-2024 X-Rite, Incorporated. Al rights reserved.

Afwijking gradatie (dL)
&

* Your design
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vigc

Willem Uyttendaele Fons Put

Onderzoeker finishing Senior Innovation
Consultant

& coating

A

wu@centexbel.be Fons.put@vigc.be
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