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Effect of Oil Viscosity on Ultrafiltration Flux
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Abstract— The effect of oil viscosity on flux in membrane separation process was studied in the stirred batch cell.
Membranes used in our experiment were FS-81PP and FSM-2.0PP from Denmark DDS Co. and test solutions were the
mixtures of base lube oils. It was found that the relationship between the inverse flux(1/Jv) and the kinematic viscosity
of oil(v) can be shown as 1/Jv=Av+B where A and B are the characteristic parameters of the membrane under given
operation conditions. It was also found that the effect of temperature can be interpreted as the change in oil viscosity.
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Fig. 1. Generalized correlation between opera-
ting parameters and flux, indicating the
areas pressure control and mass trans-
fer control (7).
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Table 1. Characteristics of membranes

Approx. Cut-off Water flux

Membrane "y lie MW lm2hr Material
FS-81PP 6,000 200-500 Fluoropolymer
FSM-2.0PP 2 gm* >500  Fluoropolymer

* membrane pore size

HWAHAK KONGHAK Vol. 27, No. 4, August 1989



=g

448

Table 2. Base lube oil properties of Ssang Yong

co.
Method

Test [tems (ASTM) P-31 P96 P-480
Viscosity (cst) D 445

40°C 29.76  95.64 466.7

100°C 5.139 1094 31.64
Viscosity D 2270 100 98 98

Index (min)

Table 3. Kinematic viscosity of test lube oil at
40°C and 100°C and viscosity index

A B C D E F

40°C Viscosity 29.73 95.93 184.35 276.56 392.50 466.70

100°C Viscosity 5.17 10.90 16.97 22.64 28.58 31.64
Viscosity Index 102 97 97 100 98
unit of kinematic viscosity: cst
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Fig. 2. Schematic diagram of experimental
apparatus.
1. N, gas
2. Pressure gauge

3. Pressure holder
4. Valve

5. Amicon cell
6. Temperature control
heater
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Fig. 3. Plot of flux vs. operating pressure with
FS-81 PP membrane and test sample C.
The operation .conditions are 150 rpm
stirring speed and 40°C temperature.
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Fig. 4. Plot of flux vs. stirring speed with

FS-81 PP membrane and test sample C.

The operation conditions are 3 kg,/cm?

pressure and 40°C temperature.
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Fig. 5. Plot of flux vs. operating temperature

with FS-81 PP membrane and test sam-

ple A,B,C. The operation conditions are

3 kg, /cm? pressure and 150 rpm stirring
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Fig. 6. The relation between kinematic viscosi-
ty and temperature with test sample
A,B,C by using ASTM D341-77 method.
—: calculated values symbol: experi-
mental data.
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Fig. 7. Plot of flux vs. kinematic viscosity with
FS-81 PP and FSM-2.0 PP membrane.
The operating conditions are 3 kg, /cm?
pressure, 40°C temperature and 150 rpm

stirring speed.
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Fig. 8. Plot of reciprocal flux vs. kinematic vis-
cosity with FS-81 PP, FSM-2.0 PP mem-
brane The operating conditions are 3 kg/
cm? pressure, 40°C temperature and 150
rpm stirring speed.
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Fig. 9. Plot of flux vs. kinematic viscosity with
FS-81 PP and FSM-2.0 PP membrane.
The operation conditions are 3 kg,/cm?
pressure and 150 rpm stirring speed. —:
calculated values symbol: experimental

data.
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NOMENCLATURE
A . characteristic parameter of membrane
B : characteristic parameter of membrane
Jv ¢ flux of base lube oil [m//m? hr]
4P : pressure difference [kg/cm?)
R, : total resistance
R, : total resistance except R,and R,
R, : resistance due to pressure
R, : resistance due to kinematic viscosity

Greek Letters

v : Kinematic viscosity [cst]

#p» © Pproportional constant from eq. 2
¢, @ proportional constant from eq. 3
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