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Effect of Pre-ozonation on the Trans-membrane Pressure of Ceramic Membrane
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Abstract : The performance of a domestic ceramic membrane with pore size of 0.1 um was evaluated to produce drinking water. A
pilot-scale ceramic membrane filtration plant with a capacity of 1 m’/d was operated at the filtration flux of 3.0 m’/m’ - d to investigate
the effect of both backwash interval and pre-ozonation on TMP (trans-membrane pressure) increasing rate. The TMP increased
with increasing the backwash interval. However, the application of pre-ozonation reduced the TMP increasing rate remarkably.
When 1 mg/L of ozone was dosed with contact time of 5 min, TMP increasing rate at the backwash interval of 1 hr was reduced
by 30%. This result indicated that pre-ozonation was very effective in reducing membrane fouling. There was almost no change in
TMP increasing rate when the ozone contact time was maintained in the range of 5 to 15 min. Increasing ozone concentration up
to 3 mg/L showed beneficial effect on TMP increasing rate.
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Fig. 1. Schematic system flow chart of the ceramic MF system.
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Table 1, Characteristics of ceramic membrane module

Dimension Cross-sectional view
Pore size 0.1 um
Diameter 40 mm
Length 1,020 mm
Channel diameter 6 mm {
Channel number 19
Area 0.365 m?/module
Raw Material Al205 <
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Fig. 4. UVoss absoprtion of raw, coagulated, and filtered water,

Table 2, Total particle count and particle size distribution of raw and filtered water

Range
Date Sample Total count (/mL)
1~3(um) 4~10(um) > 10(um)
Raw water 14634 13780 760 94
Dec 7, 2009
Filtered water 18 17 1 0
Raw water 14431 13375 832 224
Dec 14, 2009
Filtered water 15 15 0
S 24 19
Bottled water
| 13 13
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Table 3, TMP increasing rate as a function of backwash interval with and without pre-ozonation

Backwash interval Intial TMP Final TMP TMP increasing rate Recovery CIP cycle Remark
(/cycle) (psi) (psi) (psi/d) (%) (/days)

1hr 20 45 0.25 96.0 80
2 hr 20 58 0.38 978 53 Without
3hr 20 76 0.56 98.4 36 pre-ozonation
4 hr 16 91 0.75 98.7 27
1hr 20 25 017 96.0 120
2 hr 18 24 0.20 978 101 With
3hr 20 43 0.46 984 44 pre-ozonation
4 hr 20 38 0.60 98.7 33
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