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Abstract: The stability of titanium dioxide dispersion was evaluated by zeta ({) potential and we intended to apply it for
improvement of dispersion stability. Both theories related to ¢ potential (electric double layer, electrophoresis, isoelectric
point and electroosmosis) and a method to measure § potential were explained in this study. The change in ¢ potential of
TiO, dispersion was measured by means of Henry's function of Helmholtz-Smoluchowski's equation (H-S equation). The ¢
potentials of TiO: dispersion were negative in all measured pH values (30 ~ 9.0), and absolute values of ¢ potentials of
TiO: increased as pH values increased. TiO» dispersion was maintained in pH 8.0 and 9.0 respectively. From these results,
we suggest that ¢ potentials have an effect on TiO; dispersion and absolute value of { potentials played an important role
in the stability of TiO: dispersion in ageous medium.
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Figure 1. Schematic diagram of electric double layer.

particle velocity, c: light velocity).
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Figure 2. Schematic diagram of electroosmosis.
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Figure 3. Schematic illustration of the measurement of
zeta potential by Malvern Zetasizer 2000.

y—~&imw Eq. (@)

f(ka) : Henry's function
ka  the ratio of particle radius to double layer thickness

a ! particle radius [nm]
k : Debye-Hiickel constant [nm '],
k = 3.283(D), reciprocal particle radius
I  : ionic strength [M]
§ : zeta potential [mV]

m-cm _ lOfng]
Vs V-s

e electrophoretic mobility [ £

7 viscocity [cP]

¢ ' dielectric constant

2.5 Henry's Function, f(ka)

A7) o]FZ] FA e YA #AE H(ratio)s)
kaol 93 f(ka)7t +8|A™ kaw Eq. ()3 #Zo] 28"
E} w3 flka)= Y2te] e, 27, HE o dFE

=oH12,13]. Table 1o} kaoll W& fka)9] & e
i’iﬂ}.

_ particle radius :
ka= double layer thickness Ea. 9

a : particle radius [nm]
1/k : double layer thickness [nm]
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Table 1. The Reldtion of ka and flka)

ka flka)
0 1.000

1 1.027

2 1.066

3 1.101

4 1133

5 1.160
10 1.239
25 1.370
100 1.460
o0 1.500

2.6. Huckel's Equation
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Figure 4. Relationship of electric double layer and particle
radius.

Table 2. The pH of Metal Oxides in the IEP
Oxides pH value of IEP

Silicon dioxide (SiQ) 2

Zirconium oxide (ZrOs) 4

Titanium dioxide (TiOs) 4~6
Tron oxide (FexOs)

Zinc oxide (ZnO)

Lead oxide (PbO) 10
Magnesium oxide (MgO) 12
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Figure 5. The pictures of TiO; dispersions as a function
of pH after 2 days.
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Figure 6. The zeta potentials of TiO: dispersion as a
function of pH.
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