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ScreenClean 
Project Outlines / Partnership

European Project “ScreenClean”: Contract n° QLK5-CT-2001-00619
Title: Optimisation of Screening and Cleaning Technology to Control

Deinking Pulp Cleanliness

Partnership Person month
1. CTP Papermaking Research Institute France 4 Co + 55
3. AFT Equipment supplier: screen plates Finland 5
4. ADJ Chemical supplier: adhesives Germany   10
5. ICP Papermaking Research Institute Poland 50
6. PTS Papermaking Research Institute Germany   53
7. LEGI Fluid mech. Research Institute France 15

192Total budget 1.6 M€
Duration 3 years : April 2002 to March 2005 

3. CAE  AFT
4. Jackstädt Avery Dennison Europe
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Project Objectives 
Scope and Research Strategy

Main objective: To improve the removal of stickies in DIP lines
• Focused on stickies from Pressure Sensitive Adhesives (PSA)
• Focused on the removal of primary stickies

“Macro-stickies” and “Micro-stickies”
• Key strategy: keep/make them large + avoid DCM production 

Pulping
• Key strategy: optimise particle separation efficiency 

Macro-stickies Micro-stickies
Pressure Screening (pulp) + Pressure Filtration (process water)
Centrifugal Cleaning (macro-stickies, micro-stickies)
Flotation (micro-stickies)

Remove/avoid secondary stickies
- µ-flotation (DAF) out of scope
- Control: pulping and flotation
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Project Management Structure
WorkPackages & Sub-WorkPackages

WP1: Raw Materials and Methods
1.1 Papers and adhesives
1.2 Stickies control methods

WP2: Pulping
2.1 Basic parameters
2.2 Drum pulper
2.3 New technology
2.4 Mill trials 

WP3: Screening
3.1 CFD simulation
3.2 Screen plate
3.3 Screening model
3.4 High cons. screen 

WP4: Cleaning
4.1 Conv. cleaners
4.2 New cleaners
4.3 Rotary cleaner

WP3: Flotation
5.1 Lab. flotation
5.2 Pilot flotation

WP6: Filtration
6.1 Process waters
6.2 Pilot tests 

WP7: Stickies Removal Strategy
7.1 Removal of stickies in DIP lines
7.2 Recycling friendly adhesives

ICP - CTP CTP - LEGI - AFT PTS - CTP PTS - CTP

PTS

CTP - All partners

CTP - All partners
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New Project Planning 
WP List / Responsible Partners

W o r kP a c k a g es  / S u b -W o rk P ack ag es Y ear  1 Y ea r  2 Y ear  3 P a rtn ers  *
M o n th s       

W P 1 : R a w  m a ter ia ls  a n d  m e th o d s L ead er: P 1
1 .1 : P ap ers  and  ad h esiv es      P 1  (P 3  - P 6 )
1 .2 : S tick ie s  co n tro l m eth o d s      P 1  (P 3  - P 6 )
W P 2 : P u lp in g L ead er: P 5
2 .1 : S tu d y  o f th e  b as ic  p aram eters    P 5
2 .2 : P ilo t te st w ith  th e  d ru m  p u lp er  P 1
2 .3 : O p tim isa tio n  o f a  n ew  tech n o lo g y   P 5  (P 1 )
2 .4 : M ill tr ia ls   P 5
W P 3 : P ressu re  sc ree n in g L ead er: P 1
3 .1 : N u m erica l flo w  s im u la tio n   P 7  (P 1 )
3 .2 : O p tim isa tio n  o f sc reen  p la te  d es ign   P 1  (P 3 , P 7 )
3 .3 : D eve lo p m en t o f a  sc reen in g  m o d el   P 1
3 .4 : H ig h  co n sisten cy  sc reen in g    P 1  (P 3 , P 7 )
W P 4 : C en tr ifu g a l c le a n in g L ead er: P 6
4 .1 : T ests  w ith  co n v en tio n a l c lean ers   P 6  (P 1 )
4 .2 : T ests  w ith  n ew  c lean ers    P 6
4 .3 : T ests  w ith  th e  ro ta ry  c lean er     P 1
W P 5 : F lo ta tio n L ead er: P 6
5 .1 : L ab o ra to ry  flo ta tio n  tes ts   P 6  (P 1 )
5 .2 : P ilo t flo ta tio n  tes ts    P 6  (P 1 )
W P 6 : P ressu re  filtra tio n L ead er: P 6
6 .1 : P rep a ra tion  o f p ro cess  w a ters  P 6
6 .2 : P ilo t p ressu re  filtra tio n  tes ts    P 6
W P 7 : S tic k ies  re m o v a l str a teg ies L ead er: P 1
7 .1 : R em o v al o f s tic k ies  in  d e in k in g  P 1  (P 5 , P 6 )
7 .2 : R ecy c lin g  frien d ly  ad h esives  P 4  (P 1 ,5 -6 )

M iles to n es                                                              
P ro jec t M an ag em en t M ee tin g s                                                                              

Partners

1. CTP

3. AFT

4. ADJ

5. ICP

6. PTS

7. LEGI
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Role and Cooperation of Participants

W P1: R aw  M aterials and M etho ds

1.1 : Papers and adh esives

1.2 : Stickies con trol m eth ods

W P2: Pulp ing W P3: S creening W P4: C leaning W P5: F lotatio n

2.1 : Basic param eters

2.2 : Drum  pulper

2.3 : N ew techn ology

2.4 : M ill Trials

⇔
3.1 : C FD  sim ulation

3.2 : Screen plate design

3.3 : Screen in g m odel

3.4 : High  con s. screen

⇔
4.1 : C onv. cleaners

4.2 : N ew clean ers

4.3 : Rotary clean er

⇔
5.1 : Lab. flotation

5.2 : Pilot flota tion

W P6: Filtration

6.1 : Process waters

6.2 : Pilot tests

W P7: S tickies R em oval S trateg ies

7.1 : Rem oval of stickies in dein kin g lin es

7.2 : Recyclin g fr ien dly adh esives

ICP - CTP CTP - LEGI - AFT PTS - CTP PTS - CTP

PTS

All partners

All partners

ADJ

ICP

CTP

AFT

LEGI

PTS

WP1

WP2

WP3

WP4

WP5

WP6

WP7

Main contributions:
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Some Main Project Results

Overview
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Synthesis
WP1: Raw Materials and Methods

• 1.1: Paper and adhesives
Use of reference adhesives from ADJ 
Water-based acrylic adhesive much softer than hot-melt rubber 
adhesive, especially after soaking (about 50 % water)

• 1.2: Stickies control methods
Macro-stickies: INGEDE method n°4 used as a common method 
with better correlation: same lab screen plate (0.1 mm slots, AFT)  
Handsheet analyses also used (at CTP) for macro/visible stickies
because less time consuming
Attends (ICP, CTP) to develop new methods to determine stickies
particle size and shape: solutions but too much time consuming 
Micro-stickies: DCM extraction (CTP) and DMF extraction (PTS)

JACKSTÄDT GmbH
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Synthesis
WP2: Pulping

• 2.3: New pulping process - ICP
Patent application registered in January 2005
Addition of proper mixture of hydrophobic agglomeration products:
New product registered under brand-name “De-Stic-Ink”   
Requires “laminar like” pulp motion in the pulper
Should  improve stickies removal by slot screening (for the large 
agglomerates) and by flotation (more hydrophobic adhesive surface)   

• 2.4: Mill trials - ICP
Positive effect of De-Stic-Ink concentration in the pulper on stickies 
agglomeration and pulp brightness, though optimised De-Stic-Ink 
mixture has not yet been tested 

• 2.1: Basic parameter - ICP
Lab studies to develop a new pulping process with agglomeration 
chemistry: agglomeration of stickies → co-agglomeration with ink 
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Synthesis
WP3: Screening (1)

• 3.1: Numerical flow simulation - LEGI
First CFD simulation step: flow at the feed side of screen plates
Second step to simulate the extrusion of soft viscoelastic particles 
through slots. 
Simulations showed the effects of:  

– Screen operating parameters
– Adhesive size and rheological properties
– Slot design parameters

Work continues at ITM
(Institute of Thermal Machinery, University of Czestochowa) 

• 3.1/2: Visualisation of stickies extrusion - CTP / ITM
Experimental results consistent with simulation results  
Stickies up to 2 or 3 times the slot width can be extruded, but time 
needed implies multi-step extrusion process for stickies larger than 
maximum 1.2 times the slot width
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Synthesis
WP3: Screening (2)

• 3.2: Optimisation of screen plate design - CTP / AFT
Pilot tests with 0.15mm slotted screen cylinders delivered by AFT    
Evaluation of the effects of most important screening parameters
Consistent with stickies extrusion results (e.g. reduce temperature)  
Best results with low profiles, which means particle slip phenomena 
over contours more important than stickies extrusion phenomena

• 3.3: Development of a screening model - CTP
Powerful tool to simulate and optimise screening systems
Limited by input data precision regarding stickies size and shape

• 3.4: High consistency screening - CTP / AFT
Stickies fragmentation in HC screens exists, but seems limited to 
relatively small stickies
Work continues on HC stickies screening
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Synthesis
WP4: Cleaning

• 4.1: Conventional cleaners - PTS / CTP
Both reference adhesives are / become high-density particles 
(acrylic adhesive / hot-melt rubber adhesive with adsorbed fillers) 
Poor stickies removal efficiency due to close to neutral buoyancy  

• 4.2: New cleaners - CTP  + New process - PTS
Best results with a new small head diameter cleaner: possibility to 
remove some small macro-stickies not removable by screening     
No significant efficiency improvement with the addition of talcum to 
increase stickies density (fillers already adsorbed during pulping)

• 4.3: Rotary cleaner - CTP
No significant significant stickies agglomeration in mills (OCC, DIP) 
to promote subsequent stickies removal with slot screening despite 
published mill results and theory



13 - ScreenClean FJSA (CTP) COST E-48  2nd WG2 meeting – Brussels 28/11/2005

Synthesis
WP5: Flotation

• 5.1: Laboratory flotation tests - PTS / CTP
Extensive study of the effects of flotation parameters: paper and 
adhesive raw materials, consistency, dilution water, stickies size and 
flotation collectors including fatty acid (soap) and inorganic collectors  
Good floatability of adhesive dispersions in pure water
Better results with small than large macro-stickies and detrimental 
effect of consistency increase
Basic research work continues

• 5.2: Pilot flotation tests - PTS
Negative effect of consistency and stickies size on efficiency: 
micro-stickies > small macro-stickies > large macro-stickies       
About 50% lower stickies removal efficiency with process water 
than with dilution tap water used for the pilot tests 
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Synthesis
WP6: Pressure Filtration

• 6.1: Preparation of process waters - PTS
Model process waters from pilot plant (drum filter and screw press 
filtrates) do not have the required characteristics
Mill process waters were used for the pilot pressure filtration tests 

• 6.2: Pilot pressure filtration tests - PTS
Extensive study of the effects of the main parameters: filter plate 
(100 to 200 µm holes, 40 to 100 µm slots), reject rate, rotor speed, 
feed flow rate and consistency, addition of flocculants
Pressure filter works like pressure screen fractionation  between 
fibres and fine elements
No tool for micro-stickies reduction (as micro-stickies < 100µm)           
Effective in fibre and macro-stickies reduction from process water 
(but both in one step) 
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Synthesis
WP7: Stickies Removal Strategies

• 7.1: Optimisation of stickies removal in deinking lines
CTP / PTS / ICP

Two main strategies:
– New ICP Pulping process 
– Minimise stickies fragmentation (and DCS) in the pulper

Optimise stickies removal steps, mainly
– Screening
– Flotation

• 7.2: Guidelines for the development of recycling 
friendly adhesives - ADJ / CTP / PTS / ICP

Document established by Avery Dennison Europe (Leiden, NL)
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INSTYTUT CELULOZOWO-PAPIERNICZY
Pulp & Paper Research Institute

JACKSTÄDT GmbH

Dissemination of the Results

• The final ScreenClean project report will be available on 
the Action web site: www.cost-e48.net


