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Abstract— The relative viscosity of dispersion was investigated focussing the attention on the drop size distribu-
tion as well as the volume concentration of the dispersed phase:

Mr=E€XD [A ¢:+B ¢:]
where @ is the volume concentration of the dispersed phase; A and B are functions of drop size distribution of the dis-
persed phase and viscosities of the continuous and the dispersed phases.

In order to validate the proposed model, published data were applied to the model and were compared with cal-
culated results. The errors between experimental viscosities and calculated values ranged from 0% to 3.86% depend-
ing on the materials of dispersions. Also the same model has been applied to the emulsion system. Predicted viscos-
ities of emulsions by the model agreed with experimental data reasonably well giving a maximum error of 4.1%.
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Fig. 1. Functional relationship between the
volume fraction of the dispersed phase
and the measured relative viscosity.
©: in toluene-95% glycerin dispersion, @ : in
toluene-89% glycerin dispersion, A : in tol-
uene-76% glycerin dispersion, @ : in water-M
oil dispersion.

Table 1. Constants in the proposed equation for dispersion and emulsion system (* symbols correspond
with these in Fig. 5.)

Dispersed phase Continuous phase A B Symbol
toluene 95% glycerin 0.99 1.32 b
toluene 89% glycerin 1.06 2.78 ¢
toluene 82.5% glycerin 1.45 2.67 X
toluene 76% glycerin 1.52 2.18 -
ethylene glycol M oil 2.25 2.30 -]
M oil ethylene glycol 2.00 3.31 o
water silicon oil 2.11 3.63 o
water M oil 2.43 3.81 e
tetradecane ethylene glycol 2.28 3.23 A
tetradecane treated ethylene glycol 1.91 3.61 AN
by activated carbon
fat skim milk 3.09 341 O
fat skim milk + water 4.00 2.89 O
fat skim milk + condensed skim 2.90 5.28 °
fat skim milk +cane sugar 3.29 3.71 L]
water hexadecane 2.85 4.65 r'S

with surfactants
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NOMENCLATURE

: constants

: diameter of drops

: volume fraction of drops

. constant

. . volume of the continuous phase

: volume of the dispersed phase

: volume of drops having diameter d, in the
dispersed phase

. - total volume of a dispersion

R

-
™

<< <=
"R

<

Greek Letters

#.  viscosity of the continuous phase
tg o viscosity of the pseudo-continuous phase

tg 1 viscosity of the dispersed phase

pq - effective viscosity of the dispersed phase

@, : relative viscosity of a dispersion

1,1 effective viscosity of a dispersion

' : volume concentration of the dispersed phase
in a dispersion

¢; : fractional volume concentration of drops

®, - volume concentration of the dispersed phase

molecularly solubilized in the continuous
phase
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