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Charging of Powders in Liquids and Electrical Resistance
of Dispersion Systems
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To investigate the estimation method of the degree of dispersion and the stability of dense
dispersion systems, the frequency responses of AC-impedance (the electrical resistance) were
measured on Si0Os, TiOz and AlOs powder-liquid systems. It was found that the electrical
equivalent circuit of dispersion system was a parallel circuit of a resister and a capacitor and
its electrical resistance was dominated by concentration of dissociated ions at surface layer of
powders. It was found that the value of 7, the ratio of electrical resistance of dispersion
system to that of dispersion medium, was dependent on the acidity coefficient of dispersoid for
TiOs-Hz0, -CH30H, -C:Hs0H, -CHsCOOH; systems, while the value of » was independent on
the acidity coefficient for the AleOz and SiOz systems. From measurements of the electrical
resistance of dispersion systems, it was found that the electrical resistance showed decreasing
tendency with increasing amount of dispersoid for the TiOz, AlOs and SiO: systems. The
electrical resistance of dispersion system was closely related to the particle charge generated
by the dissociation of ions and by the ion exchange reaction at the surface layer of powders.
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Table 1 Properties of used powders.
Powder TiO2 Al203 SiO2
Mean particle 0.55 7.00 18.32
diameter (#m)
True density (g/cm?) 3.87 3.95 2.20

Al203 Powder

Si02 Poder
® 1 BERpo SEM ZE
Fig. 1 Photograph of used powders.
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Fig. 4 Bode diagram of actual dispersion systems.
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Fig. 5 Bode diagram of TiOz powder-water system.
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Table 2 Electrical resistance and capacity of TiOz powder-water systems.

RX105 (Q) Cx10-1 (F) r (=)
Air — 6.01 0. 9999
a) DW 3.00500 7.89002 0. 9997
b) DW+TiOz (0.001 g/cc) 0.34210 7. 29002 0.9999
¢) DW-+TiOz (0.005 g/cc) 0.09120 7. 24002 0. 9999
d) DW+TiOz (0.0l g/cc) 0. 04903 7. 27002 0. 9999
¢) DW+TiOz (0.05 g/cc) 0.01307 7. 63802 0.9989

DW : distilled water, R :resistance, C :capacitance, y:correlation coefficient, Frequency : 1099 Hz
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Table 3 Electrical resistance of dispersion systems.
Dispersed powder (0.1 g/100 cc) TiOz Al203 SizO
Dispersion medium %k (mho/cm) Zx107% (Q)
Water 1x10-6 3.83 7.28 1.93 1.74
Methanol 3x10-7 7.57 2.78 4.20 6.61
Acetone 5.5%10°8 13.70 13.80 9.29 16. 60
Ethanol 1.3%10-° 25.40 20.30 18.00 22.00

Frequency : 1099 Hz
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Table 4 Changing rate of electrical resistance of
dispersion systems.

Dispersed powder

0.1 g/100 cc) TiOz Al20s SiO2
Dispersion medium

Water 0.80 0.49 0.25
Methanol 0.51 0.45 0.18
Acetone 0.10 0.51 0.11
Ethanol 0.06 0.42 0.17

Frequency : 1099 Hz
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Fig. 9 Relationship between (NaPOs)s concentration and electrical resistance of

dispersion system : TiO2 powder.
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Fig. 10 Relationship between (NaPOs)s concentration and electrical resistance of
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Fig. 11 Relationship between (NaPOs)s concentration and electrical resistance of

dispersion system : SiOz powder.
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