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Abstract

Market demand for coated graphical paper has declined steady as a result of electronic media. However,
other coated grades such as coated board and barrier coated packaging papers and specialties are forecasted
with decent growth grades. Despite of the actual market situation the operational environment and coating
functionalities are under continuous investigation. Flow properties ie. rheology plays an important overall
role in optimizing runnability and quality. This paper demonstrates the importance of rheology and viscosity
in paper and board coating. A focus is in high shear viscosity that has been demonstrated to be in a critical
parameter in coater runnability. Its importance will be discussed both from theoretical and practical stand-
points. Furthermore, a new instrument for measuring high shear viscosity fast and easy will be discussed.

Keywords : High shear measurement, Rheological properties, Viscosity, Capillary viscometer, Coating color,
Coater runnability
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Fig. 1 Structural and non-structural viscosity.
Table 1 Governing factors in low and high shear viscosity

Surface chemistry dominates
in low shear viscosity

Hydrodynamics dominate
in high shear viscosity

- Van der Waals - Particle size
- Electrostatic Repulsion/Attraction - Distribution of Particle size
- Steric Factors - Shape of Particles

- Viscosity of Water Phase

- Solid Fraction
Can be measured with Brookfield,
Anton Paar and Hercules
rheometers

Can be measured with
capillary viscometer

Structural viscosity

Runnability of a coater

@ Application

Rotational viscometer

¢

Capillary viscometer
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Non-structural viscosity
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Fig. 2 Shear rate in viscosity measurement to simulate the real

coating process condition.
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= Same average particle size.

» Narrow PSD gives rise to higher
viscosity.

» More blade streaks and bleeding
with narrow PSD pigment.

« Uneven blade loads with narrow

PSD pigment.
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Fig. 3 Effect of filler particle size distribution (PSD) on viscosity (measured by ACA

viscometer,).
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Fig. 4 Industrial example of ideal viscosity and deviation.
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Fig. 5 Viscosity and blade load (runnability). Non-structural viscosity has a very high correlation with the actual
coating process.
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same regardless of the size of latex strongly with decreasing particle size.
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pigment particles
* Possible to increase solids with smaller
particle size latex

Fig. 6 Effect of latex particle size on viscosity.
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Table 2 Effect of thickeners on viscosity

Viscosity(mPa-s)

Without
Property ) CMC Starch
thickeners .
Viscosity of water phase 1 3.5 8.3
Brookfield viscosity 100 1200 750
High shear viscosity 12 40 55
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