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ABSTRACT

Dispersion stability of nano-sized rutile TiO, powder with acicular typed primary particle produced by homogeneous precipitation
process at low temperatures was studied in aqueous and non-aqueous media in the presence of various electrolytes. The zeta potential
measurements have shown that the addition of electrolytes to aqueous and non-aqueous dispersion media leads to charge reversal on
TiO, particle surface. The electrostatic repulsive forces acting on between TiO, particles dispersed in non-aqueous media were found
to be significantly greater than that in aqueous media, which relate closely to the physical properties of the organic solvents, such as
viscosities and dielectric constants. The pH values, the concentration of electrolytes and the valence of the ions have changed greatly
the surface potential of TiO, particles and have governed the dispersion behavior of TiO, particles virtually.
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Merck, Germany), ethyl alcohol(95%, Jin Chemical Co.
Ltd., Korea), propyl alcohol(99.5%, Kanto Chemical Co.
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Co. Ltd.,, Japan), octyl alcohol(90%, Showa Chemical
Co. Lid., Japan) #7]&uE A-&310on o5 242
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mical Co. Ltd., Japan), CaCl;(90%, Showa Chemical
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Table 1. Viscosities and Dielectric Constants of Solvents (20°C)

Solvent Molecular  Viscosity, M Dielectric
Form (mPa - s)  constant, /g
Water H,0 1 80.37
Methyl alcohol ~ CH;OH 0.55 33.64
Ethyl alcohol ~ CH;OH  1.195 25.07
Propyl alcohol ~ C;H,OH 226 20.1%°¢
Isopropyl alcohol C;H,OH  2.86 18.3%°C
Octyl alcohol ~ CgH;0H  7.288%°C 10

Fig. 1. SEM (a) and TEM (b) photographs for the TiO, powder obtained by homogeneous precipitation process at low temperature.
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Fig. 2. Ionic strengths as a function of the various electrolyte
concentration.
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Fig. 3. Variations of zeta potential as a function of pH for an
aqueous dispersion of rutile phase TiO, and anatase
phase TiO,.
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Fig. 4. Variation of zeta potential as a function of CaCl, concentration for TiO, powders (a) in water and (b) in isopropyl alcohol.
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Fig. 5. Variation of zeta potential as a function of the various electrolyte concentration for TiO, powder by HPPLT in (a) water, (b)
methyl alcohol, (c) ethyl alcohol, (d) propyl alcohol, (e) isopropyl alcohol and (f) octyl alcohol.
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Fig. 6. Critical coagulation concentration as a function of (a) the viscosity/dielectric constant and (b) electrolytes.

Table 2. Critical Coagulation Concentration of the Various Electrolyte for TiO, by HPPLT in Aqueous and Non-aqueous Media ™M)

Solvents Water Methyl alcohol Ethyl alcohol Propyl alcohol Isopropyl alcohol
WERY 0.0124 0.0163 0.0477 0096825 0.1114%°¢
Electrolytes
CsCl 506% 107" 495% 107 2.66% 107 383%x 107 5.06% 107
CaCl, 278% 1072 132x107° 274%x 107 442%x10°° 497x107°
FeCl, 481x 107 378x 107 251x%107 5.66%107° 253% 107"
7Z:Cl, 197 x 107 1.37x 107 251% 107 221%x 107 1.37x 107
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Fig. 7. Mechanism of charge reversal on TiO, surface.
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