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A Study on the Ozone Consumption Rate for Drinking Water Treatment Process with Ozone
Application

Tae Hee Kang - Byung Soo Oh - Soon Buhm Kwon* - Byeong Yong Sohn** - Joon-Wun Kang'

Department of Environmental Engineering, Yonsei University - *International Institute for Water and Wastewater, Korea Water
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ABSTRACT : The aim of this study was to investigate the ozone decay pattern for the effective application of ozone in drinking water
treatment. In order to measure the ozone decomposition in water, ozone measuring instrument was developed with flow injection analysis
(FIA) method. From the result of continuous residual ozone concentration in water, it was confirmed that the ozone decay pattern was
divided with instantaneous ozone demand(I.D) and pseudo first-order rate(k;) phases, which were influenced by the variation of ozone
dose. The empirical model obtained from 1.D and k. values enabled us to predict the residual ozone concentration according to the
reaction time, showing the high correlation between model and experimental values. The concentration of OH radical and R could be
indirectly measured by OH radical probe compound. In both LD and k. phases, the production pattern of OH radical could be observed,
which was also affected by the variation of ozone dose. Finally, it was confirmed that the ozone consumption rate was varied according

to the each drinking water treatment process and seasoning. Therefore, the optimum position and dosage of ozone have to be selected by
considering various factors.
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Fig. 1. Schematic diagram of the ozone decomposition rate
measuring device.

2. 4

oo

I T

B AFA A LERAEE 3 ASHEAE B
EFYEAHEIA) V2t AFFHALH, UV/VIS de-
tector @ PCE ol&sle] £00FQTHID) ¥ 2&E£3
$Ek)E 2FQh AAY FAEE Fig 13 zod,
2EZFAA7ANAN BAY LENELE XA z2EFd
#E5 A G AEF 100 mL7t E99E pyrex AR
o w7l 2 &9 2U|FEV €GeS FASAT F
JE oE2LZ £NFor ANEFY THHH, indigo trisul-
fonate 843 Fxo] osfA Pu| &R 4 F UV/VIS
AR 9 PCAN AABOE BHHAY. 0E2L NEE Y
A(EE 9.9% o|HE o)&dt LEFLAINCFS-1, OZONIA
Az HAAALH, gk LEXTY FEE UV/VIS
spectrophotometer(A =254 nm, £=3300" M'em")Z &7
Rt AB4Y AFLE 5EE indigo methodE o] &3}
q 3a?

S AFFE 5& 3 gley, Agsast
SAAE FASL £35 - 37 WAE AR F DAF A
£ Sl gl G A AEFHA)ES nfdFE 4
Altal itk 2 AFelA AHEE AEE F9Y dTRaw
water), EH5 DAF X8} 5(DAF water)$} & 3 (Filter
water)ol ™, Ztz} 20043 997 1299 st & 4
AlEtATh E F£FA LE&RA]l B4E= OH oz
TEE F4s7] Al pCBA 2 pME 100 mL A &57}
o9l pyrex ¥Hg7]ol FYS AL, 97)d LFFY oE
& 793t pCBAY AAZEFE AT pCBAE HPLC
(GilsonA}l, % 1.0 mL/min, phosphoric acid : methanol =
40 : 60, UV = 235 nm)E ARE-&lo] B4}

4
11
o,
4
frt
9
oo
_O‘L

3 2ot & uFE

31, SEASMO) o8t 2ZAH|QIKIe] H3)
B ATAA A8@ ANEQ004d 997 1289 A5
4 9 DT WPLE JRAY FABYES 2R



AI}E Table 1] JeRAATh 2 QA daly 3% 9
g3 129 A8FY 42 dAd2Z fAEH e, pH
= 47 6.0~7.08 7.0~75, ¢LYEE 2F 30 mg/ll ©]
k2 9A F¥HUT pH 6.0~7.0 FHA g = F
8 FLEZ 2 bicarbonate(HCO;)EA, o)AL 4 1) 7
o] #59 #AsE OH HZ3 2o g doA
A OH #FHIZAE scavenging Al7]= 48L = Aoz
A Aok wad B Z429 49 95 2 25l
LES FUSFLE B, LEESE 98 A4dE OH
1 29] bicarbonateo] 3 B3 Anntgo AL AHo

2 gasuch
OH: + HCOy — CO; -~ + H,0 @

#1E9 AEZAM B/ UVases DAF A3 AAH
A 47 59 A5 ¥ 68.0%(99), 59.6%(122)4 A A
HAEH, oA £59 #F7EES) UV 54 /718
o] 37 DAF F3& AXNEA G AAHU HE
QA Ae=z dddd

E AEHdE AY AEHA Fod ALFANE= A
Z@M gafia Holu 7t 59 4ol 45 o g
L2 f959, 12€9 AEF Wl 279 FEIF AgolA
1.10 mg/l, 744 HAEHAT. L 504 9420 2=
T 22 gAY g8 Mn0,9 FEHE AstE F A
oA dzAA At DAF AgseA= 32 284 @
e AAN g FHEEIF 032 mgLAA AZHJL
H, AFAGNE 48R Gzio] AAR wat g0
F715 03 mg/l ol3tR FAHJTE YT oF9 u
$&EE 15x10° M's!, OH Fuizae] veEEL 26x
10" MisTo1m2 P19 deg g gax 3 ol &
Ag AS BT Be ool 223 Aoz wusEYY
wZiA 99 B} 129 A|EF9 QEXH|F ) o
o2 Qg F den, 54F 2L #A87) A8
Adol wel LEFYFEE tl2A o FeAdy FRL
gl & oyl de Aoz Yegth

=
=

b

Table 1. Characteristics of basic parameters about raw and
each treated water in September and December
Raw | DAF | Filter
water | water | water
pH 60 ~ 7.0
Alkalinity (mg/L as CaCO3) | 30 20 20

Parameters

September 3
UVas4 (em™) 0.0447 | 0.0143 | 0.0123
Mn (mg/L) ND*
pH 70 ~ 175

Alkalinity (mg/L as CaCOj) | 30 25 25
UVass (em™) 0.0332 | 0.0134 | 0.0091
Mn (mg/L) 1.10 | 032 | 0.005

December

*not detected
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Fig. 2. Comparison of measured and estimated residual ozone
concentration about raw and each treated water, (a)
September, (b) December.
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Fig. 6. Prediction of ozone decomposition in raw and each
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Fig. 7. Prediction of OH radical concentration of raw and
each treated water in k. region, (a) September, (b)
December (initial ozone dose = 1.5 mg/L).
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Table 2. Comparison of LD, pCBA removal rate, k., Ozone-
Ct, OH radical-Ct and Ry about raw and each
treated water (initial ozone dose = 1.5 mg/L, initial
PCBA concentration = 2 pM)

OH
sample LD r}ej r(rjllzj;l (xi(fﬁ Ozone-Ct | radical-Ct | Rq
K 7
(mg/L) rate | sec’) (mMxsec) | (x10” mM [(x107)
Xsec)
Raw
067 | 075 | 32 | 54 5.9 1.10
water
sep.| P2 L oss | 00 | 09 | 216 102 | 047
water
Fille !\ o3 | 063 | 19 | 118 7.1 0.60
water
Raw
099 | 054 | 38 | 29 49 17
water .
Dec.| DAF | o5 | 048 | 3 6.0 44 0.73
water
Filter \ 000 | 067 | 22 | 106 68 | 0.64
water
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