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Abstract : Single and mixed particle suspensions of kaolin, bentonite, starch and PMMA were carried
out using a dead-end Amicon filtration cell with microfiltration membranes. The experimental data of
permeate fluxes were fitted by the constant pressure filtration models in order to investigate fouling steps.
In 0.1 wt% mixed solution of equal amount of kaolin and starch, the permeation flux was about 30%
lower than the average of each particle flux. However, the permeation flux for kaolin/PMMA mixed
solution was about 10% higher than the average of each particle flux. In the cases of bentonite and
PMMA or starch mixed solution, the improvement effect on permeation flux was weaker than that of
kaolin mixed solution. Also, the membrane fouling resistance for mixed particle solution of equal amount
of kaolin and starch was minimum at 0.05 wt% particle concentration.
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Fig. 1. Schematic flow diagram of a dead-end
filtration system.
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Fig. 2. Particle size distributions (a) kaolin, (b)
bentonite and (c) starch.
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Table 1. PTFE microfiltration resistances at the operating condition of 1 bar and 200 rpm
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Resistance R Ry R I R/R; RJ/R:
Particles (kg/m’-s) (kg/m°-s) (kg/m*-s) (kg/m*-s) (%) (%)
Kaolin 449X 10 007x10" | 6846x10° | 73.02x10 01 93.8
Bentonite 653 13355 422,42 562.50 23.7 7.1
Starch 6.11 380.99 175.40 562.50 67.8 31.2
PMMA 450 159 31.22 37.31 43 83.7
Kaolin + Starch 440 176 18331 189.47 09 9.7
Kaolin + PMMA 420 0.16 40.25 4461 04 90.2
Bentonite + Starch 478 21.97 494.99 52174 42 949
Bentonite + PMMA 6.95 40.11 340.04 387.10 104 87.8
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Table 2. Microfiltration resistances for 0.1 wt% Kkaolin solution at the operating condition of 1 bar

and 200 rpm

Resistance Rn Ry R, R, Ro/R;
Membrane (kg/m*-s) (kg/m*-s) (kg/m"-s) (kg/m*-s) (%)
PTFE 4.49x10" 0.07x 10 84.99% 107 89.55x% 10" 94.9
Asypore 355 0.03 96.42 100.00 9.4
PA0.45 2.82 0.07 9441 97.30 97.0
PCO2 490 1.04 107.27 11321 94.8
PC0.6 231 0.87 86.37 80.55 96.4
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Table 3. PIFE microfiltration resistances for kaolin/starch mixed
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0.02 460%107 | 303x10" | 6324x10" | 70.87x10° 43 89.2
0.05 4.06 115 165.41 170.62 0.7 970
0.1 4.40 1.76 233.34 240.00 0.7 974
0.2 452 348 299.69 307.69 11 974
0.3 405 417 491.78 500.00 0.8 984
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