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The performance of ozone contactor in ozone-BAC advanced water treatment process was evaluated by the
degree of decomposition of organic matters. The degree was measured by the analyses of UV2sy absorbance and
the concentrations of DOC and BDOC for the sand filtered water and the ozone treated water, respectively. In
addition, the ozone concentration in the contactor, required for the maximum BDOC concentration, was selected
as the optimum concentration, and the appropriate residential time of ozone treated water in a reservoir was
recommended based on the residual ozone concentration in the treated water.

The following results were obtained from the pilot scale experiments. By ozonation UVjss absorbance was
decreased, and BDOC concentration was increased. The change of DOC concentration by ozonation was neg-
ligible, but the excess input of ozone resulted in the removal of the small amount of BDOC by complete
oxidation. The optimum ozone concentration was 0.58 mg Oimg DOC. In order to remove residual ozone, 20
minutes of the residential time were enough after ozonation.
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Table 1. Operating conditions in ozone contactor and BAC
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Fig. 1. Process flow diagram of the pilot plant.

Table 2. Specifications of major equipments

Equipment Specification

acryl, square Vcolumn

600W x600Lx7000H
acryl, cylindrical column

(300IDx7000H)x2EA

BAC

Ozone contactor

Raw water storage

-3
tank ) PE, 1.5m
Ozone treated water PE
reservoir 1.5m**2EA=3.0m"

BAC treated water PE, 15m™2EA

reservoir
Ozone generator 18¢ Os/hr
Waste ozone acryl, cylindrical column
decomposer 16ID=x100H
compressor 3hp
23. & 4
B AT A DOC 045 gm membrane filter2
e T UVAL persulfate Ao m=
SieversAb 8202° FHAENV|E AL Ch
BDOCE Servais 57 712rd el wa} 200

mL A2 0.2 ym membrane filter2 o} #48}1, A
oz AHZ F FTHFE AHste] FskRA 550
TE 4A17} bakingdt 300 m{ BODHl €1 wjg
A& AFE 2 m AR filtering® AL 2 ml
spiking3te] 20C BOD incubatorel Al 244, 26¥,
2847t wlksle DOCE w43t ALtstdd

O

N
1o,
o
N,
(it
Mo
oF

w
HNE
giﬂ-

o2 & N

JREM“Q
o

— o 1k
i

[
=

Now
)
.kg.

i e
old
2

NlO 11101‘
OE b

2
i,
2
o
lo i 3o o 4o

QL
[\>)
X
=
o,
2 18
O ox
a

o 1

to o
~
w1 ok ol

ponk
o,
o
9‘1"
2.
offe
o
>
rul
2y

e
o
frt
4

R
Jor
N

e

ﬁ_
e
jin)
>
>
olo
i,
i)
>

Lt
A rlr

e o

oX
o X,

of
48

|
A

A

ofl

£t

o, e
N B ox

o

pul
ot o 4 Hd oM ¥

o u
ol oX

ok
rlr
)
A

B der [o ju AL e rix
X

i

i

£ O]
o

£
o
N

o
i)
i

7 2 nnj{ﬁ o
ofy i
i s
o PF"
o

S

Et
=
Hi
o N,
oft
ai

o K
o
it
i

o of
k1
o rfr
oh
]
3o,

E?(_f ﬂg(_ﬂi

L

RS
ox
tio
N

H

)

o

N

2 qjd
v ot el

Ae wgelr)

Fig. 2& 2 AgdZ4NA9 UV 3= ®
Bolzt, rdloId4(SFWIAAE 0025 2
2EAF O T.WIE 00152 AL 94X 3
Byln, QEHFOR Rfqgo] vis] <o
AE BYu ol LEHEZAM LE]
o}

oL

X £ K oo

Egsle 90 H71ES BIAA LA Al
. UVoass®l W3ELE DOCY ®3lel nja

& B
Zzo A F7189 SAMs 23 F
KeR

=2
o
. 5. o
22
\1% )
o g 10
ﬂr.ﬂr@
) HE
o
Jrdom £
[ FH‘JE
H‘U:{ol]‘q.
< o &
Eﬁ%f
Fﬂn}{nzgmi
o o & oto g rE

DOCF=9] ®W3EZ Fig. 3ol Yetdlrh R#ofs
Fo A9 DOCeEE o 34 &3, Id 9 =Y
AHFZAN 4FF A HEE 39 A FYTh

0.045

~o— SFW.
o OoTw.

]
0040
0.035
0.030 |

0.025 |

Abs. Ratio[-]

0.020 |

0.015 |

1o :
0.010 o &

0.005
2002-4  2002-6  2002-8 2002-10 2002-12 2003-2 20034 20036

Fig. 2. Change of UV254 absorption.



g A

)

o
pas

O

=9 444 959 FAWAS & wA AN
Az zgol o8 DOCYEE IR 23kn A%
EECPEREEE R L EERE S BEEE
DOCHZE 3 1.7 mg/LE HUE 2olE Ho|X
E gAY, eERYFNY FE Beelstso]
Aol ol u DARAY b RelE AL

2 5 gk o) 9Fo] £718Y ARE AN
3l olaf A A3t Aol 7|y, 2¥A 11 ¢
& u)g gk

33. BDOCs &=

BDOCE AR&7 7Msd £&471842 1%
AEAYFAANA F2E AANA BT By 4F
T HEAEA greEEoly S 2HE &
lu, vl A 2ETAHAAN BLAH G4A2FHEES
A48 4 A’ BDOCY ¥% #3tE Fig. 49

ER AT

BDOC# By v L&A
oA EL ;S HAUh 2EXUFeA BDOCY
Z7le 22 9% NBDOCY 4tstEs|= BDOC
ol Z7toll A& Flolr} 9 FEL Ao EAlsE NOM
(natural organic matter)® FAF71& 5& 343l
o] XRATZE Austa £35e aldehydeT, ke-
tone¥, AR §712 59 BDOCE AN,

w
TEE

el e EHEZ A FHZAe] BDOCY §%
Z, NBDOCY Ealso] 93 n2d Zol}

BDOC A4&°] 4R ¥ A2 9+ 5 #77]
B Aol A4 stz £ DOC sk vl Eo
DOC % 3o o3 43} /b3 /7189 el
A Way] qge RAor FEHrh

34 AXTAEA

AEARFALYTANA 2FL F5e) & A
FAA AAT ¢ YE 7712 BACHEZAA 4
A AAE & denz §718 AAE Yt #=

30
28 |
26 |
24 |
22 |

20 |

Concentration [mg/L]

1.0
20024

Fig. 3. Change of DOC concentration.

2002-6  2002-8 2002-10 2002-12  2003-2 20034  2003-6

ol

2

330

Shorlr 8o oeok

BN
R
ro
i
LY

o
e
do

= b g

o
N
o
N

=2,

ox 1

2

o

BN

=

rir

e o
[_’0 F—.~

+ :I[N ol
o,
i
o
40 jinss
o b~
o i
H o
oy o

e N o o e
do . o
O

of]

O off 1o N o 9
rl -y oX
oH o 1

i/

b

b1

o,

e

rr

e,

o

o

>
o
fints
ol
N

115 :10 r_‘\‘g

1
4 =
2
x
fr

o B

o)
fo
i
o,
o
i)
b

N
jinsA
2o
jinca
o4

o
i
off
g3
o
BN X o Fo g 4y fo off 22 T

i

o] DOCY BDOCY % =,
3 7 A3 Table 33 2t
LEFLE 048, 0.84, 1.16, 1.39 1.8

OyLE AAH3ted Ads A3}, BDOCY
EFE7) 0489014 084 mg Ov/LE 7}
7 ke AgS B 28y o o4
F7tlAE BDOC7E Z438t7] Al%ste
mg OvL ool 2 pilot3AY 9449 =
oA el BDOC sE9 A Zopxith HAH
AggFedads o 084 mg OvL058 mg Oxmg
DOC)lA BDOC7 743 =A Jebgth

ol g ANE e QEFQILAN 9FY HF
£ F2 NBDOC® 4kstdl 93 BDOCAAolet=
AL HoFE Aot 39 dA QFEFE oA
ol DOCS BDOCY ZaE LFd 9% A
st v EE Aot} & E2 QEFTIAANE
BDOC®Z #= 4 9+ NBDOC/F 1 o] &4

Qb od ofN Ay 2 fo o rfv 1 ok i Jo &
2
£ o &
B -
)
N
>

o >,

a3y
=

2 HU — o 32 9

o o
O

o L
a2

T

3.0

—e— S.F.W.BDOC
0. O.T.W.BDOC
—v— Q.T.W.DOC

25

20

Concentration [mg/L]

00 F
2002-4 2002-6  2002-8 2002-10 2002-12 2003-2

Fig. 4. Change of BDOC concentration.

2003-4  2003-6



TEA

deAgsAAM 229 #71% 2T

Table 3. Effect of ozone concentration on the removal of DOC and BDOC

O3 conc. in inlet gas | O3 conc. in contactor DOC NBDOC BDOC comment
(w1%) (mgQy/L) (mg/L) (mg/D (mg/L)
0 0 147 14 0.07
031 0.48 147 13 0.17 j - gas flow rate
0.60 0.84 1.46 117 0.29 = 65 L/min
e — - - influent water
083 116 137 1.2 0.11 flow rate
- 1.00 1.39 - 1.32 1.24 ) 0.08 i = 60 L/min
1.22 1.70 1.31 1.23 0.08
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