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Abstract — The optimal conditions of glucose syrup purification & concentration(retentate) using a ceramic membrane were
investigated. The effects of operating parameters on flux were investigated by changing cross flow velocity, the transmem-
brane pressure(TMP) and volumetric concentration factor(VCF). The permeate flux increased with the increase of feed tem-
perature, cross flow velocity and transmembrane pressure. The permeate flux abruptly decreased at 16 to 18 of VCF and it
needs to be diafiltered. TMP was maintained between 1-2 bar to keep the moderate flux. Cleaning by the combination of cross
flow with dead-end flow was better in the flux recovery than that by cross flow only.
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Fig. 2. Schematic diagram of concentration system using ceramic mem-

brane.

1. Feed 4. Circulation pump

2. By-pass valve 5. Chilled water

3. Feed pump 6. Ceramic membrane
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Table 1. Method of clean-in-place(CIP)

Process Flushing agent Operating time
Syrup recovery - 5 min
Desweetening - 15 min
Precleaning NaOH 10-15 min
Washing - 15-20 min
Basic cleaning NaOH+NaOClI 25 min
Washing - 25 min

Acid cleaning HNO, 15 min
Washing - 20 min
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Table 2. Flux recovery depending on clean-in-place(CIP) process

Cross flow Dead-end-flow & cross flow
Standard water flux 6,900n2/hr(at 4 bar, 28C, 6 mm channel)
Water flux after CIP 4,560 5,527
% 66 80
300
250
NE 200 —— 5m/sec
£ 450 - 4M/SEC
x —x— 3m/sec
i 100 e 2m/sec
50
0
0 100 200 300 400

Transmembrane Pressure (kpa)
Fig. 3. Flux as a function cross-flow velocity.
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Fig. 4. The effect of temperature on flux.
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Fig. 5. Flux change at different concentration ratios.
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Fig. 6. Suspended solids of concentrates and clarified syrup for all vol-
ume concentration ratios.

35

300 ‘

| —¢ Flux (lh/m2)

| 31.0
250 X TMP bar/100

— VCF no unit 26.0
200 !

o’k

VCF

150

Flux (th/im?)

M 6.0
0 1.0
0 5 10 15 20
Time (hr)

Fig. 7. Flux change at constant concentration(VCF5).
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