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Abstract @ The particle back transport velocity from the membrane surface were evaluated to determine
the critical flux. Four kinds of back transport mechanisms were considered, i.e. back diffusion, shear
induced migration, lateral migration, and interaction enhanced migration. The interaction enhanced
migration caused by electrostatic repulsion between particles and membrane surface was found to be the
most important mechanism of particle back transport for the charged particles of 0.1~10im diameter with
20 to 40 mV of zeta potential. Hematite particles with different sizes were synthesized with ferric chloride
(FeCls) and hydrochloric acid (HCl) at high temperature, and subsequently experimental critical fluxes for
each sized particle were obtained. The experimental results were well coincident with the calculated
critical fluxes based on back transport mechanisms.
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Fig. 1. Forces and torques acting on a charged,
spherical particle suspended in a viscous
fluid undergoing laminar flow in the
proximity of a flat porous surface.
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Table 1. Experimental conditions for the synthesis
of particles

Sample| FeCI30\D |HCIOM) [Temperature (C)  Seed  |Reaction (Hr)

No. 1) 001385 (0.003162 100 X 7

No. 2| 00158 (0.003162 130 X 2

No. 3| 0.03162 10003162 130 X 24

No. 4| 00158 [0.003162 130 Sample No.2 A

No. 5| 003162 (0.003162 130 | Sample No.3 24
6

00158 fooosie 130

Titania( 2dnm) 24
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Table 2. The average sizes of synthesized particles
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Fig. 4. Comparison of different models explaining
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