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Abstract: The permeate flux increments of a natural convection instability flow (NCIF) caused by the change of inclined
angles (0~180°) to gravity of the commercial membrane module were tested in the dead-end membrane filtration of BSA
protein solution. The NCIF are more generated as the inclined angle increased from 0° to 180°, and the occurred NCIF
enhances permeate flux. However, the commercial module can only generate NCIF by completely removing the air gap in
module. Since the custom design module designed in this study is permeated in a crossward direction (90°), NCIF is always
generated even if there is the air gap in module. The results of membrane filtration of BSA and dextran solutions using a
custom design module showed that the flux in the crossward direction is increased to about 3.8 times for BSA solution and
1.8 times for dextran solution after two hours of operation due to the occurrence of NCIF. Also, NCIF generation is
continued during 20 hours filtration of BSA solution, increasing the permeate flux to about 7.5 times. Since the custom
design module with a permeation in the crossward direction and NCIF is always generated within the module, so it is
possible to expect an increase in permeate flux due to the suppression of fouling formation, and thus to be utilized as a superb
dead-end membrane module.

Keywords: dead-end membrane module, design of membrane module, fouling reduction, flux enhancement, natural
convection instability flow (NCIF)
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Fig. 1. Occurrence of natural convection instability flow in
membrane module.
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Fig. 2. Commercial dead-end membrane module (Millipore
Co.).
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Fig. 3. Permeate directions of downward, crossward and upward in the commercial dead-end membrane module.
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Fig. 4. Custom designed dead-end membrane module.
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Fig. 5. System setup for the dead-end membrane filtration
experiment.
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Where, ¢ : solute concentration in feed (g/L)

C, : solute concentration in permeate (g/L)
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Permeate flux (LMH, l/m* « hr) = Ql(Ax A1) )

Where, QO : permeate volume of pure water (/)
A : effective membrane area (m?)
At : time difference (hr)
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Fig. 6. Flux-time profiles for the dead-end filtration of

BSA solution during successive change of the inclined an-
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centration = 1 g/L].
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Fig. 7. Trends of (a) flux and (b) flux enhancement for
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BSA concentration = 1 g/L].
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