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— Effect of Rheology Modifiers on High—Shear Viscosity and Dynamic
Penetration Behavior —
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ABSTRACT

This study used two types of theology modifiers including an alkali-swellable emulsion (ASE) and an
surface-adhesion emulsion (SAE) to elucidate their effects on high shear viscosity and dynamic pene-
tration behavior among the flow properties of high solids coating. Since rheology under high shear and
dynamic penetration behavior significantly affect the quality of coated paper in case of high solids coat-
ing, it is very important to examine the variations in rheology of high solids coating color by rheology
modifier. It was found that the high solids coating color prepared with the SAE type showed superior dy-
namic penetration behavior and high shear viscosity than that with the ASE type rheology modifier.

Keywords: Alkali swellable emulsion, surface adsorption emulsion, rheology modifier, viscosity,

coated paper, high solids coating color
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Table 1. Physical properties of coating pigments
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Mean particles Surface area

Pi t %, <0.23 %, <0.55 %, <1.0 %, <2.15 .
igments %, m %, m %, 9 m %, MU diameter (1m-d50%) (m%/g)
GCC 0.00 4.82 57.16 97.79 1.025 7.378
Clay 23.60 65.18 68.31 79.65 0.366 19.051
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Table 2. Physicochemical properties of rheology modifiers

Series ASE type rheology modifier SAE type rheology modifier
Chemical composition acrylate polymer modified acrylate oligomer
Solid content (%) 30 30
pH 35 8.1
Viscosity (cPs) 10 150
Ionc charge anionic amphoteric
Molecular weight ( ]L_ju ) > 400,000 <2,000
Glass transition temperature ('C) 15C 50C
Mechanism alkali swellable thcikening adsorption on pigment surface
Function water immobilization steric stabilization of pigment

Table 3. Coating formulation for evaluating the effects of rheology modifier on the coating color properties

(Unit = part)
Series ASE type SAE type
Components rheology modifier rheology modifier
Clay 20 20
GCC 80 80
ASE type rheology modifier 0.07 -
SAE type rheology modifier - 0.20
Latex 11 11
OBA 0.5 0.5
Solids content (%) 70 70
LSV (cPs) 1350 1280
HSV (cPs) 40.6 34.4
Hysteresis area (sz) 13.247 7.962
Aok 2 F2Y 754 MFAE HAFsA Azt time)> F52] gho] H 22 A of] o] == oA 9
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Ip (%) (in this case : automatically Ip (%)
normalization MAX=100%)
100_
DWRV
N
100_‘
1s Y
il 1 t(s) IT 17 4(s)

DWR (dynamic water retention) : DWR is defined as a difference in intensity between Tmax and one second after from it.
IT (immobilization time) : time to reach maximum intensity Penetration behavior is represented with curve shape.

Fig. 1. Definition and physical meaning of parameters for dynamic penetration.
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Fig. 2. Effects of rheology modifier on the high
shear viscosity.
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Fig. 3. Effects of rheology modifier on the apparent
viscosity and hysteresis phenomena.
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(a) ASE type rheology modifier

Fig. 7. Diagram of filter cake formation.""
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