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Abstract: In this study the discharged wastewater from paper manufacturing plant was filtrated by 4 kinds of tubular
ceramic microfiltration and ultrafiltration membranes (carbon material) with periodic water-back-flushing, and we tried to
find the optimum back-flushing time (BT). As results of water-BT effect for each ceramic membrane, the longer BT was
more effective for a membrane having the larger pore size. And we could acquire the most volume of total permeate and
the highest recovery efficiency of purified water. Then, the results of permeate flux vs. initial permeate flux during 180
min's operation showed that the longer BT was more effective for longer filtration time (FT) to obtain the higher permeate
flux because membrane fouling proceeded deeply at long FT condition. And the optimum BT that founded from the trends
of membrane fouling resistances almost accorded with the optimum BT from the trends of permeate flux, too.
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Table 1. Specification of Tubular Ceramic Membranes Used in This Study

Material Carbon (M8) Carbon (M9) Carbon (C005) Carbon (C010)
MWCO (Daltons) 150,000 300,000 0.05 ym 0.1 ym
Outer diameter (mm) 10 10 8 8
Inner diameter (mm) 6 6 6 6
Length (mm) 250 250 250 250
Surfac area (cmz) 47.1 47.1 47.1 47.1
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Fig. 1. Apparatus of ceramic membrane filtration with periodic water-back-flushing.
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Table 2. The Quality of Wastewater Used in This Study
ltems Carbon M8 Carbon M9 C?lr:t;c;r; OC 2;)5 C?;‘,Jrozn6 (? 2;)5 Carbon C010
Range Average Range Average Range Average Range  Average Range Average
Turbidity (NTU) 8.70~23.3 122 290~ 8.00 538 22.8~ 282 252 433~ 4.78 451 3.85~ 5.19 433
COD¢; (mg/L) 94.3~144.3 114.5 73.0~151.7 125.9 72.5~88.5 809 92.5~120.5 106.7 101.0~106.0 101.5
TDS (mg/L) 94~ 148 119 147~ 180 172 740~ 806 625 440~490 463 4591~5861 5421
Table 3. Rejection Rates of Various Tubular Ceramic Membranes Used in This Study
s Carbon M8 Carbon M9 c?lr:prgocgg)s C?;k}‘féocggﬁ Carbon CO10
Range Average Range Average Range Average Range  Average  Range Average
Turbidity (%) 86.5~963 914 938~ 970 949 87.2~966 905 736~ 809 757 83.2~958 887
CODe¢: (%) 57.8~89.9 75.7 18.4~69.3 56.6 294~65.5 525 72.9~74.3 733 59.1~682 61.6
TDS (%) 32.1~78.1 592  13.1~559 423 584~84.9 774 14.5-64.6 52.6 21.3~61.7 40.6
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Fig. 2. Optimal back-flushing time after 3 hrs’ operation
(TMP=1.55 kggdem®, flow rate=0.50 L/min).
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Fig. 3. Effect of the back-flushing time on the dimensionless permeate flux for the various tubular ceramic membranes
(TMP=1.55 kgf/cmz, Flow rate=0.50 L/min).
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Fig. 4. Effect of the back-flushing time on the resistance of membrane fouling for the various tubular ceramic membranes
(TMP=1.55 kg/em’, Flow rate=0.50 L/min).
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Table 4. Resistances of Membrane, Boundary Layer, and Fouling in This Study

Membrane FT (s) BT (5) R ¥ 107 (kg/m’s) Ry X 107 (kg/m’s) RiigoX 107 (kg/m’s)  Vrx10* (m’)

0 9.33 3.20 29.5 2.61

2 9.17 8.82 10.8 2.86

30 4 9.71 11.8 21.9 2.13

6 9.87 7.57 14.9 2.55

8 9.36 8.08 19.3 1.97

M8

0 9.33 3.20 29.5 261

2 8.87 420 24.6 2.58

60 4 9.48 6.26 14.3 2.77

6 112 11.6 11.6 2.53

8 9.17 7.54 17.3 2.63

0 247 1.85 133 6.62

2 2.69 2.53 6.04 7.33

M9 30 4 2.79 1.54 6.27 6.49

6 2.79 1.54 5.56 6.84

8 2.92 1.20 6.23 6.76

0 2.86 5.17 34.8 3.65

2 2.86 1.16 17.4 5.13

30 4 2.86 0.948 17.6 5.80

6 2.86 1.67 16.9 4.41

8 2.86 2.06 23.6 3.95

€005

0 2.86 227 16.3 6.58

2 2.86 1.49 11.7 6.75

60 4 2.86 2.19 16.4 6.38

6 2.86 2.29 16.3 5.92

8 2.86 2.84 15.7 5.19

0 1.13 438 15.9 6.36

2 1.13 3.04 10.1 6.97

Co10 60 4 1.13 2.70 6.88 7.93

6 113 2.66 6.93 8.01

8 1.13 2.64 4.80 8.15
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