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Abstract

Major problems of membrane process are fouling and concentration polarization on the surface of membrane.
These problems cause the declination of flux in the processing. Pectin was a main pollutant in membrane
for the process of juices. It was investigated that the effect of powdered activated carbon(PAC) addition on
the permeability of ultrafiltration process in order to improve it in this study. Generally, Fouling was
increased with increment of pectin concentration. Permeate flux was less declined by addition of PAC than
by non-addition. Permeate flux was improved to 122.68+4.83, 119.30+1.77, 117.46+2.82% than non-addition
of PAC in each 0.1, 0.3, 0.5% pectin polluted model solution. The fouling phenomena were quantitatively
explained with the resistance-in-series model. In the model equation, the irreversible resistance(R,) was
decreased and the reversible resistance(R,) was increased. These results meant that the addition of PAC pre-
vented the deposition of pectin on membrane pore and improved permeability.
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Fig. 1. Schematic diagram of BUS-200 system.
1. Feed Tank, 2. Valve, 3. Feed Pump, 4. Rotameter, 5.

Pressure Gauge, 6. Stirring moter, 7. Membrane, 8. Permeate,
9. Retentate, 10. Flowmeter.

Table 1. Specification of ultrafiltration modules
de No. SKUF30 PNI10B-PV130

Term Serial No. 103-0830 NSU31110446
Unit

Initial Flux Lihr 28.87 15.07

MWCO - 30,000 100,000

Membrane Material - Polysulfone Polyacrylonitrile

Membrane Area m? 0.06 0.06

N(’fl’)‘}gl“)‘;e Size mm 0814 0814

N('g‘gﬁei‘;jﬂ mm  26*360  33*345

Max. Pressure Kg/em* 3 5

Max. Temperature °C 60 50

pH range - 2-13 2-12

Module Housing PVC PVC
Potting Material Epoxy  Epoxy

YEvaluated by pure water at 25°C, 2 Kg/cm®.
YEvaluated by pure water at 25°C, 1 Kg/em®.
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Fig. 2. Effects of solutes (after 1.5hrs operation) on
ultrafiltration flux.
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Fig. 3. Flux declines of the different membranes in 0.1%
pectin solution.
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Fig. 4. Change of permeate flux in various pectin solution
MWCO 30 K).
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Fig. 6. Flux declines for ultrafiltration processing of
various pectin solution with and without PAC MWCO
30 K).
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Table 2. A Series of resistances for one membrane on pectin solution filtration

Feed Value (10° Xm™) Percentage (%)
MWCO
Pectin (%) PAC(mgl)  Rm Rf Rp Rt Rm Rf Rp

- 200 3.00 043 0.17 3.06 83.33 11.95 4.72

0.1 - 2.63 5.91 2.97 11.51 22.85 51.35 25.80

0.3 - 2.13 5.93 2.88 10.94 1947 54.20 26.33

30,000 0.5 - 2.12 8.59 2.12 12.83 16.52 66.95 16.53
0.1 200 244 2.77 291 8.12 30.05 34.11 35.84

0.3 200 2.56 3.28 3.18 8.74 26.12 37.52 36.36

0.5 200 2.70 3.78 3.65 10.13 26.65 37.32 36.03

Rm: membrane resistance.

Rf: polarization layer resistance.
Rf: fouling resistance.

Rt: tatal resistance.
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