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Visualization of Microfiltraton Membrane Fouling by High Speed Video System
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Abstract: In this study the formation of the particle layer near the membrane surface was observed for the crossflow
microfiltration module by the high speed video system. The microfiltration membrane of 0.2 ym nominal pore size and the
0.05 wt% solution of the polyacryl-copolymer particle distributed between 100 and 180 pum were used for the experiment.
The feed rates were changed to 0.5, 0.75, 1.0, 1.25 and 1.5 cm/sec while the permeate rates were maintained at 20 + 3%
of the feed rates, respectively. It was observed that the particles were accumulated rapidly on the membrane surface as the
feed flow rate increased, but the particles were not accumulated at 0.5 cm/sec. Also, it was confirmed that almost all of the
particles in the layer already formed during filtration were removed within 30 seconds as the feed flow rate increased to
1.88 cm/sec.
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(2) magnetic stirrer
(4) membrane test cell
(6) balance

(8) MPEG encorder

Fig. 1. Schematic flow diagram of a microfiltraton system
equipped with video system.

(1) feed tank

(3) feed pump

(5) reservoir

(7) microscopic-video system
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Fig. 2. Details of the membrane test cell for visualization.
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Fig. 3. Details of a high speed micro-video system.
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Fig. 4. Pictures of a membrane surface at 1 minute of the particle filtration: (a) 0.5 cm/sec, (b) 0.75 cm/sec, (c) 1.0 cm/sec
(d) 1.25 cnv/sec and (e) 1.5 cm/sec.
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Fig. 5. Pictures of a membrane surface at 3 minutes of the particle filtration: (a) 0.5 cmy/sec, (b) 0.75 cm/sec, (c) 1.0 cm/sec (d)
1.25 cm/sec and (e) 1.5 cm/sec.
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Fig. 6. Pictures of a membrane surface at 12 minutes of the particle filtration: (a) 0.5 cm/sec, (b) 0.75 cm/sec, (c) 1.0 cm/sec
(d) 1.25 cm/sec and (e) 1.5 cm/sec.
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Fig. 7. Pictures of a membrane surface after the particle cleamng with 1.88 cm/sec: (a) 0.75 cm/sec, (b) 1.0 cm/sec (¢) 1.25
cm/sec and (d) 1.5 cm/sec.
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