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Abstract

This study was performed to identify the characteristics of membrane filtration and fouling effect of
grape juice. Grape Juice was filtered in a laboratory microfiltration system with hollow fiber membrane
made of mixed cellulose acetate with pore size of 0.1 um. Permeate flux increased initially then subse-
quently decreased with increasing pressure. The permeate flux was declined continuously while the foul-
ing material was accumulated on the surface of the membrane as the operation time passed. Total
resistance was decreased with higher temperature and lower pressure, which could be explained by the
expansion of pore size at higher temperature and minor compaction of the polarized layer at lower pres-
sure. Fouling resistance was the major reason for membrane fouling in filtration of grape juice using

microfiltration.
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Fig. 1. Schematic diagram of ultrafiltration system.
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Fig. 2. Effect of pressure on the permeate flux of grape
juice using MF system equipped with 0.1 pm pore size
membrane
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Fig. 3. Effect of process time on the permeate flux of

grape juice using MF system equipped with 0.1 um pore

size membrane at 20°C.
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Fig. 4. Effect of process time on the permeate flux of
grape juice using MF system equipped with 0.1 um pore
size membrane at 35°C.
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Fig. 5. Effect of process time on the permeate flux of

grape juice using MF system equipped with 0.1 pm pore

size membrane at 50°C.
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Table 1. Specification of the membrane module used in

microfiltration process
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Pore size (mm) 0.1
Material mixed cellulose ester
Module Size (O.D. Xlength, mm) 90230
Effective Area (m’) 1.2
Max. Pressure (bar) 2.0
Max. Temperature (°C) 82
pH 1.0-14
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Table 2. Changes of physicochemical properties in grape juice by microfiltration process at various pressures and

temperatures
Operating conditions = » ) ) )
Turbidity Acidity Soluble solid Total solid Insoluble solid
Pressure  Temperatre ~ PH (650 nm) (% acid) (°Brix) (%, Wiw) (%, Wiw)
(bar) CC)
raw 3.68 1.69 0.627 10.0 7.898 1.668
20 3.69 0.16 0.600 9.60 7.259 1.345
0.4 35 3.66 0.18 0.670 9.40 7.692 0.697
50 3.71 0.30 0.617 9.20 7.581 0.729
20 3.68 0.16 0.685 9.60 7.545 1.102
0.8 35 3.74 0.20 0.590 10.0 7.762 1.299
50 3.68 0.18 0.535 9.60 7.566 0.894
20 3.68 0.17 0.647 9.60 7.693 1.266
1.2 35 3.64 0.19 0.568 9.40 7.055 1.029
50 3.70 0.19 0.631 9.60 7.461 0.773
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Table 3. Various resistance values in microfiltration process at various pressures and temperatures

Operating conditions

Resistance( X 10°m™)

Resistance ratio (%)

T eORY R RTRY RSR RIRHR) RARHR)  RJR
20 0.079 1.39 0.23 1.08 1.31 17.4 82.6 78.0

0.4 35 0.091 1.21 0.44 0.68 1.12 394 60.6 56.1
50 0.120 1.36 0.25 0.98 1.24 20.6 794 723

20 0.091 2.55 1.04 1.42 2.46 422 57.8 55.7

0.8 35 0.027 1.61 0.12 1.47 1.59 7.49 925 91.0
50 0.020 1.19 0.09 1.07 1.17 7.95 92.1 90.5

20 0.024 2.69 1.59 1.07 2.66 59.8 40.2 399

1.2 35 0.022 2.09 0.35 1.71 2.06 17.0 83.1 822
50 0.027 1.98 0.03 1.92 1.96 1.67 98.3 96.9

1 . . 2 . 3 . 4 . .
'R,: Intrinsic membrane resistance, R, Total resistance, "R : Cake layer resistance, 'R; Fouling resistance
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