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Abstract—The successive application of Oldroyd’s equation of relative viscosity to tolulene-glycerin disper-
sion system leads to a equation, expressing the functional relationship among the relative viscosity of the
dispersion. volume concentration and drop size distribution.

The experimental results of the toluene-glycerin dispersions from 5% 1o 25% of the volume of toluenc
were tested against the derived equation. The viscosity property of the interface was 1,696 cp - cm. And the
errors between experimental viscosities and the values calculated by the proposed model ranged from 0, 24%
10 2.06%, The average error percentage was 1,109% and the maximum error percentage for the system was

2.06%,
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Fig. 1.

Experimental setup.

1. Brookfield viscometer

2., Universal moter (220V /500W)

3. Agitated vessel

4. Water bath with its cover

5. Four baffles

6. Turbine impeller with 6- bladed disk

7 . Thermocouple 8 . Heater (110V /500W)
9. Thermocontroller 10. Lamp (110V /500W)
11. Tracing papers 12. Camera

13. Thermometer 14. Impeller
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Table 1. Physical properties of the materials used at 30C.

Material Produced by Grade Density (g/cc) Viscosity (cp)
Glycerin Jensei Chem. Co. (Japan) E. P. 1. 396 629
Toluene Jensei Chem. Co. (Japan) E.P. 0.874 0. 526
Glycerin saturated _ _

with Toluene 1. 443 442. 185
Toluene saturated _ _ 0. 849 0. 458

with Glycerin
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Fig. 2. Drop size distibution with change in
temperature,at ¢ =0.15/900 rpm.
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Table 2. Number of drops having mean diameter d, for toluene- glycerin dispersion.

n o 0.050.05 {0.0510.05|01}01 010101015015 }0.15]|0.15(0.2 |02 {0.250.25
42.73 1 13 | 25 12 8 8 2 8 12 3 12 3 7 6 3 2 2 3
85.46 | 26 | 28 51 | 49 | 37 | 33 52 | 47 | 34 | 27 | 25 | 40 | 37 4 | 32 ) 36 | 4
128.191 22 | 23 | 24 | 33 | 31 | 35 24 |22 | 4 16 |32 | 27 | 28 12 | 28 | 26 | 18
170.92 | 16 8 6 712 1 8 12 14 14 13 11 14 10 14 14 14
213.65 9 5 3 5 5 7 2 1 9 11 9 5 6 8 8 7 9
256.38| 6 4 1 - 3 6 3 2 4 8 6 4 5 3 7 6 4
299.11| - 3 1 - 1 5 - 2 - 3 2 2 4 7 4 5 2
341.84 | 4 2 - - 1 1 2 - 1 3 4 1 4 5 2 3 2
384.84 1 - 1 - - 1 1 1 - - 2 3 1 - 1 2 1 2
427.30 | - 1 - - 1 - 1 - - 1 1 - 3 1 - 1 -
470.03 | - - - - 1 - - - - 1 - - 1 - - -
512.75 | - - - - 1 - - - - 1 - - - - - - -
535.48 | - - - - 1 - - - - - - - - - - - -
598.21| - - - - - - - - - - - - - - - - -
e | 426.41) 422,19 | 437.17 | 426.41 | 426.47 | 422.19| 426.41] 422.19 | 422.19 | 424.29 | 422,19 | 422,19 | 422.19 | 422. 19| 426.41 | 426.41 | 424.29
fte | 452.90| 442,37 [ 461.17 | 446.03 | 476.21 | 481.47 | 486.74 | 469. 44 | 469. 44 | 508.30 | 502.53 | 501. 03| 497.27 | 538.63 [ 541.63 | 589.01 | 598.84
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Fig.3. Correlation of relative viscosity to velu-

me fraction of dipersed phase: toluene
(dispersed) - glycerin.

1=Einstein equation 2=Exponential model
3=Taylor’s equation 4=Proposed model
Experimental data; M=600rpm, ® =700rpm,
A =800rpm, 0=900rpm, ® =1000rpm, & =
1100 rpm
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Fig. 4. Error(%) of various equations from
experimental data.

A= Exponential model
©® =Einstein’ s equation
F1=Taylor’ s equation
® = Proposed model
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NOMENCLATURE

a . experimental constant, dimensionless

d,d; : diameters of drops, cm

dn  : mean diameter of drops, cm

f; : volume fraction of drops having dia-
meter d; in dispersed phase, dimen-
sionless

K,K, K,: constants, dimensionless

k : viscosity property of the interface be-

AFA el 4] Toluene o

Ao} Ao eig ol ol Ae oA 465

tween the continuous phase and the
dispersed phase, cp-cm

n, : number of drops having diameter d,,
dimensionless
S . two dimension shear viscosity of the

interface, cp.cm

v, : volume of drops having diameter d;in
a dispersion, cm

#c : viscosity of the continuous phase, cp

#a  viscosity of the dispersed phase, cp

ud  : effective viscosity of the dispersed
phase, cp

Uy : relative viscosity of dispersion, dimen-
sionless

Ma . effective viscosity of dispersion, cp

9,9, : volume concentration of the dispersed
phase, dimensionless

[ : fractional volume concentration of the
dispersed phase, dimensionless

g 1 area viscosity of the interface, cp-cm
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