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ABSTRACT

Three different composition of waterbome coatings (WBC-0, WBC-1, WBC-2) were prepared by the compounding of synthesized
hectorite clay (SHC) from the hydrothermal reaction with acryl latex and coating additives, The pH, solution viscosity and solid
content of WBCs were investigated, and the rheological properties with the shear rate measured by the theometer. Also, the thermal
stability and the transmittance of the films casted by WBCs were investigated by thermogravimetry amalysis and UV-VIS
spectrophotometer, respectively. WBC-2 containing 8 phr SHC showed the phase transition of sol and gel with the shear rate, that is,
the thixotropic propertly, and the storage stability of WBC-2 increased by means of its phenomenon. The initial decomposition
temperature and the (ransmittance of films casted by WBC-1 and WBC-2 increased in range of 99.6 ~ 110.2°C and 20.9~21.7% than
the commercial WBC, respectively. As a consequence, WBC containing SHC showed increasing effect both the heat-resistance and
the solution viscosity by the water swellable clay.
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Table 2. Composilion of Walterborne Coatings

Composition (phr)a)
WRBC-0| WBC-1 | WBC-2| OP-55W

Sample

Conponent

Synthetic hectorite clay

(SHC) - 5.0 8.0 -

08 250°C, 67+ ToHHSTol A kg AT SaE Disperbyk-181| 1.0 1.0 1.0
e SHCE] 8834S Si/Mg/Na/Li=8.0/5.4/0.6/0.62 2 Byk028 0.5 05 | 05
Uehdth B A¥dxE WBCE vRIEE styrene-buta- Additives CMC 13.3 5.0 -
diene rubber(SBR, KSL-210, (F)yFaM-f5sh ora2E€ BYK-333 0.2 0.2 0.2 Fluro
A8 AMSIIS, WBCY W] 2838 FTHAIEE TSPP - 05 | 05 |Compound
Table 19 @z AZ=3)AE ST SHCO| FE4HY Solvent | Distilled water| 33.0 | 100.0 | 100.0
S A= %*’—‘f}h?\'ﬂ_(peptizer)ik] tetrasodium p};}'o;‘)ho— Binder Latex 1000 | 1000 | 1000
sphate(TSPP, A|2ulslgtAyE AAgle] 2=z A3t (KSL 210)
33 ABEE WBCOP-55WYe (GF)shlatgdels] Az “phr is part per hundred.
Table 1. Properties of Materials Used in This Study
Property Maerial Binder disp‘jz‘:lglgg f;ent Antifoaming agent Leveling agent ?1’?12&1:?1::
Grade KSL 210 Disperbyk-181 BYK-028 BYK-333 CMC
Solid content (%) 50.0~51.0 65.0 =980 = 97.0 3.0
Density (25°C) 1.02 1.04 1.04 1.04 -
Modified Carbox
Comments Cgl ;)Roxl):gzd anigg;tﬁo; alt Polysiloxane polyd(iimethyl methy_l cellz;k_)se:
siloxane sodium salt
Supply Kumho BYK-Chemie BYK-Chemie BYK-Chemie Yakuri Pure
Petrochem. Co. GmbH GmbH GmbH Chem. Co.
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Fig. 1. Schemetic diagram of dispersion and swelling of clay in WBC.
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Table 3. Physical Properties of Waterborne Coatings

Property Sample WBC-0 WBC-1 WBC-2 OP-55W
Solid content (%) 35.0 29.1 28.6 422
PH 7.0 73 7.4 8.8
Brookfield viscosity (25°C, cP) 149.1 132.1 222.0 320.0
Dispersion stability (after 24 h) No precipitation No precipitation No precipitation No precipitation
Stroage stability (after | month) | No phase separation | No phase separation No phase separation Phase separation
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Fig. 2. Relationship between the shear rate and the solution
viscosity in WBC.
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Table 4. Transmittances and Thermal Properties of Waterborne
Coating Films

e Sample | wec.o | wBel | wBC2 | OP-5sW
T,2CC) 2001 | 2598 | 2704 | 1602
Tamu CC) 4255 | 4499 | 4465 | 3806
?(;f‘rsz';lg) 102 | 181 | 258 52
Transmittance™(%) |  98.7 96.8 96.0 75.1

¥, i initial decomposition temperature.
ld,mx is maximum decomposition temperature.
“The char yield measured by the residue weight at 500°C.

O Transmittance measured with 500 nm light transmitted through the
waterbomne coating films (water 100%).
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Fig. 3. TGA thermogram of WBC-( filp.
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Fig. 4. TGA thermogram of WBC-1 film.
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Fig. 5. TGA thermogram of WBC-2 film.
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