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Fig.1 Ozone reactor

Table 1 Membrane specifications

Membrane type Ceramic MF
Nominal pore size 0.1 um
Length/Diameter 100 mm/30 mm
Channels per membrane 55

Channel diameter 2.5 mm
Membrane area 0.04 m*

Support layer

Separation layer  Intermediate layer

Fig.2 Cross-sectional structure of ceramic membrane
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Fig.3 Batch ceramic membrane filteretion system
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Table 2 Experimental conditions

Treatment process A
Coagulation — Ozonation — Membrane filtration

Coagulation Ozonation
No. | Dose | S Dese | Ot

[mg-Al/L] [rpm X sec] [mg-03/L] [sec]
1-1 0
1-2 0 120 %300 0.6 300
1-3 12
2-1 0
2-2 0.6 120 %300 0.6 300
2-3 12
3-1 0
3-2 12 120300 0.6 300
3-3 12

Treatment process B
Ozonation — Coagulation = Membrane filtration

Ozonation Coagulation
No | Dese | CmAt | pese | MO
[mg-0s/L] [sec] [mg-Al/L] [rpm X sec]

4-1 0

4-2 0 300 0.6 120300

4-3 12

5-1 0

5-2 0.6 300 0.6 120300

5-3 12

6-1 0

6-2 1.2 300 0.6 120300

6-3 12
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Fig.4 Changes of the concentration of biopolymers (Coagulation = Ozone)
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Abstract

By changing the introduction order of coagulation and ozonation, the influence of the pretreat-
ment conditions of membrane filtration on the removal efficiency of biopolymers in Yodo River water
was evaluated through experiment conducted for the process configurations of (1) coagulation —
ozonation — membrane filtration and (2) ozonation — coagulation — membrane filtration. At the
ozone dose of 1.2 mg-03/L and the coagulant dose of 1.2 mg-Al/L, for the process configuration (1),
coagulation removed biopolymers by 52% and a change in the removal by the followed ozonation was
not revealed. For the process configuration (2), however, ozonation resulted in an increase in the
concentration of biopolymers by 33% and through the followed process of coagulation biopolymers
(including those produced by ozonation) were removed by 45%. The results thus indicate that, for
reliable removal of biopolymers, the introduction of the two pretreatment processes in the order of
coagulation — ozonation is more effective than in the oder of ozonation — coagulation.

Key words : natural organic matter, ozone, membrane, fouling, biopolymers




