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The Ozone oxidation process was applied to increase the efficiency of reuse process when treating the

secondary effluent by the membrane system. This paper focus on decreasing efficiency of membrane

fouling, because of membrane fouling reduction by ozone and evaluation of application of the ozone

oxidation. The feed water was secondary effluent from BNR process. The result shows that the ozone

pretreatment can reduce membrane fouling effectively. Also, the improvement of treated water quality was

obvious. The reduction of the membrane fouling led decrease of following pollutant and increase of Inner

adsorptive ability of hydrophilic organic matter and decrease of molecular weight. MF membrane process

alone can meet the domestic reuse water standards. And ozone pretreatment process also can increase

the removal rates of turbidity, COD, nitrogen, and color.
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Treated*
7.3(+ 0.3)
8.0
15.0
8.0
1.6
1.4
40(+ 0.3)

Feed
7.1
160.0
246.0
72.0
54.3
3.0
88.1(+ 5.0)
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Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

pH
BOD
COD,,
SS
T-N
T-P
TOC

Table 1. Characteristics of water quality in BNR
* is source water at membrane system in this study.
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Fig. 1. Schematic diagram of the dead-end microfiltration set-up.
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USA
ND
>1.0
<2
<10
6.0~9.0

Aol]& gl M e Al vt 2

o~
=

2}

Japan
ND /<10
>04
<2/-
<10/<20
5.8~8.6
<30/-
No uncomfortable feeling

& Azl 9

gofahy

Korea
ND
>0.2
<2
<10
5.8~85
<20
<20

o

H
Color
COD
Smell, appearance

Item
E-coli., #/mL

Residual chlorine, mg/L
p

Turbidity, NTU

BODs, mg/L
welet A o) kst o4

Table 2. Water quality standard for water reclamation
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Fig. 2. Variation of filtration flux with and without pre-ozone
oxidation treatment.
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Fig. 4. NOM fraction data.
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A AR AT e S5 Ao Busn 9 eF AXeE TOC AAgde 2dld Bed 2%
o 4 BNR 239 §55 £43 Aol £4 9L FAT 5+ AU o eIH oF AR
NES vlaste] 7% BEe] BA E 5 e 4B 85 £4 32 AL PR F3HHol
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QR 33 0 F 4 71F BEst KA
WEd T 4 712 Ags9e FHeoz 4 b HE
el 54 29 Aae ¢ 29 n TOCH va
ZAVE AAST Table 30] 42 7123 348 4 2 A7k gRe 3HS o8 AL
o5 $4< AT & 23 2F A4 24 3t =

FhY Aol 4 £2 1FL 5 Ade 4 3 = YA SeAels 399 shiel BNR
4 Aol 443 A3} YUelBmoR Yo & o 24Ae)5E olg3t] 9.2 WA AFe &
A71EE BEAL £ AT, 0F Bakel I A wtod Wake BA%w, o] AAE wRez o
& 0] YU GEs COD, 9] A% 0F A Azl 9% Boqd A7 Ansh tog del
swro R 7173629 2597k aslE Ao 2AE & Heleldlnh E ATE 53 Age v
gov], oE Axel % ol s AYF A% velnp P}
9E PR 2o ANES F0E 59U 5§
a, 24el5e) BAR ANHD Qe Axe A D eF AA) P ved Al o 53}
22 st d 2o AAEE dehlln Utk A% olich W Aeld 4 P4 SuelA BRl COD,
AAEE ezt 2ol A 54%7h AA Agem, o o Ak AR AALE PP W TOCS
E 3 diME 83% o173 B2 E&2 UERll  AAdE ARA A Rtk
ATk, oA T AtstEA el A go] Tol3} FH < 2) 9 Azl 7t Hodd A g d
& Pl A S FAE 5 3l o4 Fob g g {18 AL e Sk

FA 71E ol 4 F5 A gt Fde o A A7 T8 Aoy, oF A3t
e 2& AAEE T3 Aa(TKN)= oF = A4 54 Wste 34 &gkt
17% 2894, TOCsS (TP & 543 #4¢  3) Foint o5 3oz Fuje] Aol 85 5
VERAATH g Bl gt Y] AAES Wrkek, VIS HEAE F den, o F HAAe "gE
TKN®| -5 o& dAeldl ofsf ez o] & COD,, 3 dAash 22 Aol g +4 F=9 F
FERAT TOC gee 238 =7 Uetwth. 5, o] AAZ 7bedaL, 53], A= AlAd = v+
Table 3. Water quality standard for water reclamation and quality in processes

ltems Standard in BNR secondary SW*+03 SW SW+0,
Korea effluent permeate permeate

E-coil., #/mL ND 62 ND ND ND
pH 5.8~8.5 73 7.6 7.2 75
Turbidity, NTU <2 25 16 0.3 0.2
BOD, mg/L <10 116 - 1.6 15
COD,,, mg/L <20 14.8 11.1 8.4 6.5
Color, Pt-co <20 24 4 11 2
TKN, mg/L - 10.3 8.6 59 45
T-P, mg/L - 13 13 12 13
TOC, mg/L - 43 4.2 34 4.1

* SW is source water.
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