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Investigation on the Rheological Properties of Coating Colors by immobilization cell
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ABSTRACT

Coater runnability of the paper coating and final product properties can be affected
by the immobilization of coating color and the dewatering into the base paper.
During the dewatering, the rheological properties and solids content of a coating are
dramatically changed. For the purpose of obtaining better coater runnability and
high quality of Coater paper many papermakers are trying to improve the water
retention of paper coatings by using some additives such as thickener and
co-binder. In this study, we tried to investigate the rheological properties and the
immobilization point of coatings with immobilization cell during the dewatering of
coatings.
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Table 1. Coating color formulations.
Ingredients Parts by weight
. No.l Clay 40
Pigment .
Fine GCC 60
Binder SBR Latex 12
Additives Synthetic thickener variable
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Table 2. Measurements of coating color properties.

Measurements Methods
Solid content Halogen moisture analyzer
Low shear viscosity Brookfield viscometer (60 rpm)
High shear viscosity Hercules viscometer (8300 rpm, F Bob)
Water retention AA-GWR (2 bar, 2 min, 3 cc)
Rheological properties Physica MCR300 rheometer (plate system)
& Immobilization time Immobilization cel(TEK IMC-C)
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Table 3. Properties of the coatings with different addition of synthetic
thickener.

Addition of synthetic thickener, parts
0.00 0.05 0.10 0.15 0.20
Solid content, % 65.7 65.8 65.8 65.9 65.8
Low shear viscosity, cps 740 1320 1750 2160 2930
High shear viscosity, cps 24.0 25.4 26.6 28.1 29.7
Water retention, g/m’ 299.1 252.8 220.0 201.1 175.0
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3.2 Rotation tests with a preset shear stress
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Figure 1. Viscosity vs. time during the dewatering of coating with different
addition of synthetic thickener.

3.3 Oscillation tests with a preset direct strain
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Figure 2. Rheological properties of coating during the dewatering.
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Figure 3. Comparison of water retention with immobilization time of the
coating with different addition of synthetic thickener.

Table 4. Properties of the two coatings with same water
retention(AA-GWR) and different solid content.

A B
(0.20 parts) (0.10 parts)
Solid content, % 60.3 65.9
Water retention, g/m’ 2195 220.3
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Figure 4. Rheological properties of the two coating color with same water
retention(AA-GWR) and different solid content.
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Figure 5. Immobilization time(max. tand) of the two coatings with same
water retention(AA-GWR) and different solid content.
(Immobilization time A = 185 s, B = 120 s)
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