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Effect of High Solid Coating and Water Absorption
Uniformity of Base Paper on Print Mottle

—Evaluation of print mottile with PEA module—
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ABSTRACT

PEA(Print Evenness Analyzer) Module can be utilized as a tool to evaluate print mottle. The tester is de-
signed to measure the uniformity of liquid penetration into paper at very short contact time. To evaluate
effects of base paper properties on print mottle, the experiments were performed with 3 types of base pa-
per whose sizing degree, roughness and porosity were varied. Coated papers were produced with high
solid coating color (70%) and low solid coating color (67%). Uniformity of water absorption into base
paper and coated paper was measured with PEA. It was found that, in order to minimize print mottle, base
paper shall be produced with a high sizing degree and low roughness and the concentration of coating
color shall be kept as high as possible, providing that it has proper rheology properties for coating process.
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Table 1. Properties of pigments
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Surface Area Mean Particles

Pi %, <0.2 %, <0. %, <1.0 %, <2.15 .
lgments %, <023/m %, <0.55m %, Orm %5, wan m%/em’ diameter(d50%)
GCC 0.00 5.94 56.29 97.58 7.471 1.021
Clay 23.60 65.18 68.31 79.65 19.051 0.366
Table 2. Properties of latex
Binder Surface Tension(dyne/cm) Viscosity(cPs) Tg(°C) Gel Contents(%)  Particle Size( A)
Latex 55.0 200 2 83 1600
Table 3. Specifications of thickener and rheology modifier
Series Chemical composition Ionic charge Type
Synthetic thickener " Acrylate copolymer Anion Alkali swellable
Rheology modifier Acrylate copolymer Weak cation/ Amphoteric ~ Absorbed on pigment surface
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Table 4. Internal and surface sizing conditions

BP Series
Components

BP-A BP-B BP-C

Internal Sizing

(AKD)-%/Pulp

Surface Sizing

(SAA)-%/starch
* AKD (Alkyl Ketene Dimer), SAA (Styrene Acrylic Acid)
* Surface sizing pick up : 8 g/m’ on both sides

04 0.1 0.2

0.0 2.0 0.0

Table 5. Properties of base papers

& AH-5H9 3, roughness= L&W PPS A 7| & AL &
skttt

BP-AE= Alo] 2% 7} 7}HA &9k 9 roughness7}
BP-BHCH= Lok o U BP-CH T b4 7 Lo,
BP-BE Alo] 2= 7H4 W roughness 7| 713 &0}
ARJAZSAN 7MY ER E4S Y A o2 34 H
9t 2813 BP-C: Apo]| 2 &= @O 1} smoothness
771 94l Liebte,

222 sk HalE =3M 2 =3X| M=E

15‘*5 EFHE6TNE AZXSIHI e =3y

70%2 A|23hgck =] w3 Table 6]
ek 71 2o Pk e ot
.93 9] synthetic thickenerE AFE-3}91 31, F29} F4
v 3H-& rheology modifierE 2]-8-3}9c}. 2AE =&
o} o] E4-2 Table 70| 4] Bt 2AH =39
F5ENL FEY A TAGAEA DV-10Z ©]§38t
o] 27 sk =g By AA-GWRE )83}
%t

Series Unit BP-A BP-B BP-C

Base paper grammage g/mz 1543 1541 154.6

Thickness m 204.7 203.8 200.1

Bulk cm’/g 133 1.32 1.29

Density glem’ 0.75 0.76 0.77

Stockigt size degree sec 9.45 2.17 2.40
Cobb size degree(30 sec, 100 cc) g/m’ 129 201 231
HST(Hercules Size Tester) sec 32 1.1 1.1
Smoothness sec 223 17.3 273
Roughness-1 MPa (m 6.39 7.37 5.90
Porosity(Gurley, 100 cc) sec 26.2 31.3 26.8

Table 6. Coating color formulations

Series Low solid coating form. High solid coating form.

Components F1 F2 F3 F4
GCC 65 65 80 80

Clay 35 35 20 20

Rheology modifier - 04 - 04

Synthetic thickener 0.15 - 0.05 -
Latex 11.5 11.5 11.5 11.5

Solids content (%) 67 67 70 70
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Table 7. Properties of coating colors
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. Low solid coating High solid coating
Series
F1 F2 F3 F4
Low Shear Viscosity(cPs)
(Brookfield viscometer-60 rpm) 2909 2809 3300 3200
High Shear Viscosity(cPs)
(Hercules viscometer-6600 rpm) 39.6 290 4L 46.9
. . 2
Water retention : g/m 145.0 145.0 198.8 1113
(2 atm, 1 min)
Solids content (%) 67.0 70.0
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Fig. 1. Principle of PEA(Print Evenness Analyzer)
module.
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Fig. 2. PEA curves of base paper samples(A, B and C).
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Fig. 7. PEA curves of coated papers for 4 types
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