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Table 1. Physical properties of coating pigments

Mean particles | Surface
. %, %, %, %, .
Pigments <0.23m | <0.55m | <1.09m | <2.15m diameter area
' . ' ' (im—d50%) | (m%*cm?)
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

2.1.2. ¥peld
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Table 2. Physicical properties of SB latex

Bind Surface tension | Viscosity Tg Gel contents | Particle size
inder

(dyne/cm) (cPs) (°C) (%) (nm)
Latex 52.5 350 2 83 110

Table 3. Physicochemical properties of rheology modifiers

Series ASE type SAE type
rheology modifier rheology modifier
Chemical acrvlate polvmer modified
composition Y POy acrylate oligomer
Solid content (%) 30 30
pH 3.5 8.1
Viscosity (cPs) 10 150
Ionc charge anionic amphoteric
Molecular weight
_ > 400,000 < 2,000
(Mm,)
Glass transition 15°C 50C
temperature (C)
Mechanism alkali swellable thcikening gdsorptlon
on pigment surface
Function water immobilization steric st_ab111zat1on
of pigment
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Table 4. 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 t

ype 0.07 -
rheology modifier
SAE t

ype - 0.20
rheology modifier
Latex 11 11
OBA 0.5 0.5
Solid content (%) 70 70
LSV (cPs) 1350 1280
?HSV (cPs) 40.6 34.4
Hysteresis area

9 13.247 7.962

(cm®)

1:Low shear viscosity, 2:High shear viscosity,
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~ B34 0 B5A tester, 10cc, 60sec, Zbar (AA-GWR, Kaltec, ™)
% A= @ Spindle No. 4, 60rpm (LV-DV1+, brookfield, v]=)
- ™Y §54 : Bob E, 400rpm (DV-10, Kaltec, 1)
%54 : Cone & Plate (Stresstech HR, Rheologica, =)
Gap 0.20mm, interval 2.000E+1s,
Frequency 1.0E+0 Hz,
Delay time 1.00E+0 sec.

33. =399 T3 IF EA F7PEE
A A sleA =gl 4 HEFE 5EAHLS H4HIFAA 54 7] (Penetration
Dynamic Analyzer, PDA EmtecAl, =U)E A}l43}o] vibrating shear rate 10* s'9] =

Ao RGrstdtt

SAATF 54 SAA dd Ao B EHd onlel tiaiA Fig. 191 Yebld
o 53 (IT: immobilization time)> F52] gko] HEx= HA o2& A
o FyE=gror A3ty T4 KA (DWRV : dynamic water retention value):= %

g9 12RE 12 298 Fo TH% Aol gelsn 1 ghe] 245 B
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Ip (%) (in this case : automatically
normalization MAX=100%)
100_
DWRV
N
B 1s
IT 1t
Ip (%)
100_I
IT 1 t(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 parameter for dynamic

penetration.
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Fig. 2. Definition of viscoelastic parameters.

115



90 1

> 85 1

[F]

Z

<]

o

3 80 -

©

[]

[72] N : :

&

o —®— Rheology modifier (SAE)
75 i il ... —-D— Rheology mod|f|er (ASE) ..........
70 : : : ;

0.0 5.0e+0 1.0e+1 1.5e+1 2.0e+1

Shear stress (Pa)

SAE : surface adsorption emulsion, ASE : alkali swellable emulsion

Fig. 3. Effect of rheology modifiers on the relation
between phase degree and shear stress.
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Fig. 4. Effects of rheology modifier on the storage
modulus and loss modulus ratio.
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Fig. 5. Effects of rheology modifier on the high
shear viscosity.
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Fig. 6. Effects of rheology modifier on the apparent
viscosity and hysteresis phenomena.
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Fig. 7. Dynamic penetration behavior.
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