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Characteristics of the Sinusoidal Flux Continuous Operation Mode for the Submerged
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Abstract — In this study transmembrane pressure (TMP) was measured with respect to permeate flux through the sub-
merged flat sheet membrane for the emulsion and semi-synthetic cutting oil solutions. The effective area and nominal
pore size of the used microfiltration membrane were 0.02 m? and 0.15 pm, respectively. The experiments were carried
out simultaneously for run/stop (R/S) and sinusoidal flux continuous operation (SFCO) modes using two submerged
membrane module in the reservoir. TMP for the case of SFCO was maintained under 60% of R/S, and the effect on
TMP drop decreased as the permeate flux increased for emulsion cutting oil solution. Membrane fouling for the semi-
synthetic solution showing low turbidity was induced lower comparing to the emulsion solution. Also, the effect on
TMP drop for SFCO decreased during long-term operation.
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Fig. 1. Schematic flow diagram of the submerged membrane system.
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Fig. 2. Permeate weight and flux calibration for R/S and SFCO modes: (a) 10, (b) 15 and (c) 20 L/m*hr.
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Fig. 3. Turbidity of the cutting oil solutions: (a) semi synthetic and
(b) emulsion type.
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Fig. 4. Particle distribution of the cutting oil solutions: (a) semi syn-
thetic and (b) emulsion type.
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Fig. 5. Transmembrane pressure with respect to the operational
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Table 1. Transmembrane pressure comparison for R/S and SFCO modes at 45+1 kPa of R/S

Cutting oil Concentration Flux Time Transmembrane pressure [kPa] Transmembrane pressure
type [Wi%] [L/m? hr] [min] RIS [P1] SFCO [P2] Improvement™ (%)
10 69 453 1.5 97
1 15 30 45.0 18.7 58
X 20 18 455 26.5 42
Emulsion
10 129 452 5.0 89
0.5 15 67 454 154 66
20 67 45.0 21.2 53
10 799 3.8 04 89
. . 117 23.6 6.9 71
Semi-synthetic 0.5 15
356 455 429 6
20 32 44.6 13.8 69

*(P1-P2)/P1x100
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