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Paper Coating 
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… enhances visual appearance and smoothness of
paper surface

processability and color reproduction in conventional 
and digital printing 

5-18% of binder is added to adjust  the strength of the 
coating and also the ink absorption 

Up to 50% of total cost of coating formulation can be
attributed to binder

Binder Cost reduction by introducing more starch is a 
general trend but reaches limits due to gloss, runability 
and sometimes folding issues. 

INTRODUCTION
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Content 
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FennoBind Technology description

Value in paper coating :  

•Stability and rheology

•Strength , porosity and gloss

Value in printing :

•Sheetfed Offset 

•Rotogravure

•Flexo and digital 

Case study from Mill in India 



Fennobind product Technology 
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FennoBind
Particle size 59 nm

Surface area 125 m2/g *

Standard latex
Particle size 125 nm

Surface area 46 m2/g *

* Specific surface area 



Particle size and Surface Area 

Surface : S 4“ὶ

Volume : ὠ 4/3“ὶ

d=60 nm       d=120 -140 nm 
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y = 318310x-2

140nm : 60 nm    5.444444
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SB ïand  SA latices and FennoBind
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FennoBind

Standard Styrene-Butadiene (SB)

•Synthetic emulsifier

Standard Styrene-Acrylate (SA)

•Synthetic emulsifier

FennoBind = Styrene-Acrylate (SA)

•Emulsifier free

Chemistry :
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Typical properties of different synthetic binders

Synthetic 
binder 

Main monomers Surfactant level Tg Particle size  
in nm

Ca2+ 
stability

Brightness & 
aging stability 

charge,meq/l 

SB
Styrene,

Butadiene
0.5̇ 1.0% -20-20 100-180 low + -147

SA
Styrene,

Butylacrylate
0.5̇ 1.0% 15-30 170-200 low ++ -230

FennoBind
Styrene,

Butylacrylate
< 0.3% 20-50 50-80 Excellent + -33
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Stability of Fennobind

Shear stability

•Can be used at high shear forces and low
concentrations on MSP without deposits on the roles

Salt stability

•Much higher tolerance against Ca 2+ and other salts

Temperature stability

•Does not change performance over a wide range of
coating temperatures

Coater stability

•No shear agglomeration or bleeding under the blade 
leads to very good blade runability
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Effect of FennoBind in 30 resp 50 % replacement

- Due to better binding strength 1 part of
FennoBind can substitute 2 pts of SA or
SB latex

- Bimodal formulations of binder
dispersions have better runability

- Usually 1-2% higher coating solids can be
run with these formulations

- Water retention is usually similar and 
increases if higher coating solids can be
run

- If too low solids have to be used, 
depending on the base paper structure a 
part of the small particles can migrate into
the base sheet which leads to reduced
surface strength
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Effect of Pigment Volume Concentration on Quality
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Coverage

Smoothness

Porosity

Optics
Conventional

Paper Coating Colours

FennoBind

Coating Colours

Increasing percentage pigment

in the coating
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Effect on coating properties
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Effect of new
FennoBind on printing
properties
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FennoBindfor Sheet Fed Offset

•High print gloss and good delta 
gloss at reduced binder costs

•Faster ink setting

•No dusting or linting

•Excellent dispersion varnishing

•Good glue ability
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•Latex replacement level 30 -70% in pre and top coatings
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FennoBind for Rotogravure

•Equal or improved print quality 
at overall lower binder costs 

•Significantly lower solvent 
residuals due to the more 
porous coating layer

•Excellent dispersion varnishing

27  MA RCH 2018 14

•Latex replacement level 100 % in top coatings
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Environmental Effects :

FennoBind itself is extremely low 
in odor/taste

• Even a partial  replacement of more odor-
causing binders in the formulation is beneficial 
for the sensory properties of the end products.

• The reduced ink-solvent retention in rotogravure 
printing contributes to improved end use 
characteristics of the manufactured products.
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No FennoBind (coding failed )

Ink-Jet Pharmacoding
EU directive 2011/62

Pharmaceutical boxes made of board are frequently coded by ink-jet with 2 dimensional 
data matrix codes e.g. QR code (Quick Response code),  text or barcode

•Codes need to be verified ISO/IEC 15415

•The code has to be reliable and machine readable

•The code has to have adequate rub resistance shortly after printing, 0.3 seconds

Testing at PTS Munich, dye based ink

16

Ink-Jet test setup Ink-Jet print for analysis

7 parametersmeasuredfrom the 2 dimensional 
print andminimumoverallgrade C isa must and
noneof the 7 readingscanbe a Fail

With FennoBind in topcoat  

(very good coding) 
FennoBindenables the ink-jet coding without special pigments e.g. 
PCC which otherwise would not be possible
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Case Study from India

Partial Replacement of Topcoating binder in Gloss  Coated woodfree Art Paper 

Objective to reach higher gloss and the same or better print quality in the End 
Product by replacing 30 parts of topcoat latex by 15 parts of FennBind K6S. 

High gloss and smoothness will give the potential to achieve better bulk and 
stiffness after SuperCalander

27 .3 .20 18 17

Woodfree coated Base Paper   78 - 142 g/m² with film metered size press 
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Summary of results

With the same pigment formulation and 
same solids (130gsm ) 

• Brookfield and High shear viscosity within normal range

• Good runability with bent blade and a bit easier drying

• 3-4 points higher gloss after calendar when FennoBind 
was used at 15% lower total binder

• Bulk , surface strength and brightness in the normal 
range

With no clay at higher solids (170gsm ) 

• Brookfield viscosity similar, High shear viscosity slightly
higher

• Good runability on the machine, reduced drying energy

• Slightly lower gloss at same bulk

• surface strength in the normal range unchanged

• Increased brightness without clay

27 .3 .20 18 18

unit

130 gsm

reference

130 gsm

trial

170 gsm

reference

170 gsm

trial

GCC blend pts 85 85 80 100

Clay pts 15 15 20 0

SB Latex pts 10,5 7,35 10,5 7,35

Fennobind K6S pts 0 1,6 0 1,6

Ca stearate pts 0,6 0,6 0,6 0,6

insolubilizer pts 0,2 0,2 0,2 0,2

OBA pts 0,5 0,5 0,45 0,45

synth. thickener pts 0,24 0,24 0,19 0,19

solids coat. Prep % 67 67 66,5 70

Brookfield CPS 1300 1240 1340 1580

Hercules Viscosity CPS 23,5 26,1 24,2 32,7

after calendar :

bulk 

cm³/

g 0,80 0,80 0,82 0,81

IGT TS/BS

cm/s

ec 182/182 182/182 182/182 182/182

gloss TS average % 60,5 64,4 64,6 61,5

gloss BS average % 60,5 63,1 62,1 60,4

brightness % 87,9 87,6 87,1 88,1
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170 gsm ISIT tack and ink setting
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Ink drying is similar and ink setting is the same for the trial papers

ISIT set-up

Printing speed (m/s): 0,5

Contact hold time (s): 0,5

Contact force (-): 8

Pull-off speed (-): 5
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Gloss 170 Normal (reference)

TS                      BS  

Gloss 170 trial 2

TS             BS     

Gloss 170 trial 1

TS                               BS

Burnout of 170 gsm trial papers
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Summary :

The new FennoBind binder technology offers to the papermaker 
reduced Cost of production as well as... 

•higher binding power

•improved rheology and run ability 

•better coverage

•Gloss of the sheet after the calendar is increased and depending on the 
pigment formulation ink setting can be adjusted in both directions

•As a result of lower total binder, the overall Carbon footprint of the resulting 
product is reduced.
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