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ABSTRACT : In the present study the membrane filtration characteristics of a comunerdally available
synthetic water-based cutting oil through two kinds of ultrafiltration membranes (HF1-45-CM50 and
HF143-PM100) with molecular weight cut-offs of 50,000 and 100,000, respectively, have been investigated in
detail. Among these membranes, the hydrophilic one {HF1-45-CM50) was found to show a satisfactory
result for both the permeate flux and the permeability of oil components, whereas the permeate flux
obtained with the hydrophobic membrane (HF1-43-PM100) appears to be significantly low, indicating that
synthetic cutting oil was easily wetted on the hydrophobic membrane surface and induced more membrane
fouling.
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The effect of material characteristics of the membrane on the filtration characteristics was found to be

much more significant compared with the mean pore size of the membrane. Backflushing by nitrogen gas

was applied to reduce the formation of a gel layer and membrane fouling. With the hydrophilic membrane,

the backflushing was found to increase the permeate flux, whereas the backflushing resulted in a decrease

in flux for the hydrophebic membrane. The flux recovery was observed to be highest when the membranes

fouled with waste synthetic cutting oil were immersed into a cleaning solution for more than 72 hours and

then backflushed by nitrogen gas.
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Table 1. Specifications of Two Membrane Modules
Used in This Study

HF1-45-CM50 | HF1-43-PM100
Type Capillary | Capillary
Material | POacrylonitrile| oo ine
copolymer
Membrane
diameter (mm) 114 1.09
Membrane
length (mum) 460 460
Module
diameter (mm}) 25 25
Nominal
area (cn12) 929 929
Molecular
weight cut-off 50,000 100,000
Packing Number 57 60
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Fig. 1. Schematic diagram of the membrane filtration
apparatus used.
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Fig. 2. Permeate flux as a function of filtration
Hme for CM50 and PMI00 membrane
modules.
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Table 2. Analytical Data for Various Ultrafiltration
Permeates

ation
ratio| 1.081 |1.168(1.289|1.437(1.845| 2554|2168 7.273| New
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orix, %) 7.7 77|76 |77 |77 |76 |77 | 77 | 77
pH 99 | 99| 99]100{100} 100|100 100|101
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(% a5 KOH) 214 [ 217]1216| 221 (213|216 | 215| 219| 428

Surface tension | 317 |323}320) 330 326|329 327|335 352

Friction factor | 0291 |0.286]0.279|0.281|0292|0:290)0.284| 0.280( 0.277
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Table 3. Determination of Non-lonic Surfactant
Concentration by two-phase titration

analysis
Results
Sample Tit ight tration
(a; b) ter wel concen “100(%
i) | mg | pmy |&/PIOUR)
Feed
1675 | 2.2635 4527
(— 5}
| Retentate | 05 | 37635 | 7527
(—9)
Permeate 1
(L08L; 10) 202 | 2.7297 273.0 60.3
Permeate 1
(1.08L; 5) 127 1.7162 343.2 75.8
Permeate 8
(7273, 5) 16.75 | 2.2635 4527 100

a: concentration ratio; b: volume of sample (mL);
P: permeate; F: feed fluid
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Fig. 9. Effect of various membrane cleaning procedures
on the permeate flux.
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