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Clarification of Grape Juice by Ultrafiltration,
and Membrane Fouling Characteristics
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Abstract

Grape Juice was clarified in a laboratory ultrafiltration system with hollow fiber membrane made of polysulfone and
MWCO 30,000. Ultrafiltration of Grape Juice could minimize loss of flavor and many compounds, and it was
expected to remove precipitation and suspended solid effectively. The results showed that permeate flux increased
with the increase of operating pressure and temperature. The permeate flux declined continuously while the fouling
material accumulated on the membrane as the operation time increased. Resistance decreased with higher temperature
and lower pressure, which could be explained by the expansion of pore size at higher temperature and minor com-

paction of the polarized layer at lower pressure.
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Fig. 1. Schematic diagram of ultrafiltration system. 1: Feed,
Tank, 2: Temp Controller; 3: Pump, 4: Prefilter, 5: Flowmeter,
6: Pressure Guage, 7: Module, 8: Relief Valve.
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Fig. 2. Influence of pressure on permeate flux of grape
juice at different temperature in UF system.
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Fig. 3. Influence of process time on permeate flux of grape
juice at different pressures and 20°C in UF system.
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Fig. 4. Influence of process time on permeate flux of grape
juice at different pressures and 35°C in UF system.
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Table 1. Specification of the membrane module used in
this work

Classification Items

MWCO 30,000 (dalton)

Configuration Hollow-fiber(Sunkyung Industries)

Membrane material Polysulfone

Operating condition Maximum pressure 5 bar
Maximum temp. 80
pH range 1.0-14

Dimension (mm) Diameter 50
Length 580
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Table 2, Physicochemical properties of raw grape juice and ultrafiltered grape juice

Operating condition Kinds of erape inice ‘Brix oy  TiTaiableacidity Turbidity Total solid  Spin solid

Pressure (bar)  Temp('C) grape) PR (tartaricacid) (650nm) (% wiw) (% wiw)
20 Raw juice 10 4.20 0.02 3.80 10271 1.489

Ultrafiltered juice 65 417 0.02 0.017 7.638 0.722

2.0 35 Raw juice 10 431 0.046 349 10.615 0.881
Ultrafiltered juice 68 421 0.035 0.010 9.244 0.481

50 Raw juice 96 423 0.049 432 11.136 1.438

Ultrafiltered juice 74 414 0.038 0.021 7.588 0.462

20 Raw juice 10 43 0.041 3.96 9.998 2.390

Ultrafiltered juice 6 427 0.038 0.009 6.767 0.718

25 35 Raw juice 10 4.25 0.039 3.81 10.530 1.331
Ultrafiltered juice 62 422 0.032 0.036 5.908 0427

50 Raw juice 10 4.16 0.037 4.02 10.561 1.367

Ultrafiltered juice 69 418 0.035 0.019 7636 ©  0.584

20 Raw juice 10 4.19 0.021 3.49 9.293 0.864

Ultrafiltered juice 57 418 0.015 0.007 6.202 0.114

3.0 35 Raw juice 10 431 0.038 345 10.366 1.339
Ultrafiltered juice 52 420 0.026 0.025 6.904 0.857

50 Raw juice 10 4.28 0.09 4.15 10.774 1.588

Ultrafiltered juice 69 403 0.068 0.017 7.868 0.230

20 Raw juice 10 4.26 0.038 3.84 10.784 0.655

Ultrafiltered juice 6 431 0.038 0.007 6.579 0.058

35 35 Raw juice 10 4.16 0.005 3.23 10.665 1.127
Ultrafiltered juice 72 430 0.035 0.007 8.024 0.066

50 Raw juice 96 411 0.117 3.49 10.448 1.287

Ultrafiltered juice 7 4.00 0.103 0.014 7.968 0.001
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Fig. 5. Influence of process time on permeate flux of grape
juice at different pressures and 50°C in UF system.
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Table 3. Various resistance values in ultrafiltration of grape juice

Operting Condition R, R, / R/ p
Pressul‘e (_bar) Temp_(oc) (1013 X m—l) (1013 X m—l) (1013 X m—l) (10l3 x m—l) Rf Rm ) & Rf K
20 5.49 92.45 15.39 71.57 13.0 0.17 0.77
20 35 5.49 83.01 12.58 64.94 11.8 0.15 0.78
50 549 72.68 11.91 55.28 10.1 0.16 0.76
20 5.49 119.26 22.42 91.35 16.6 0.19 0.77
25 35 5.49 95.78 19.15 71.14 13.0 0.20 0.74
50 5.49 66.33 7.86 52.98 9.65 0.12 0.80
20 5.49 100.31 12.33 82.49 15.0 0.12 0.82
3.0 35 549 87.38 8.32 73.57 134 0.10 0.84
50 5.49 84.64 5.04 74.11 13.5 0.06 0.88
20 549 149.25 22.10 121.66 22.0 0.15 0.82
35 35 5.49 161.97 41.23 115.25 20.9 025 0.71
50 5.49 101.62 24.59 71.54 13.0 0.24 0.70
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