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Abstract

This study was conducted to supply basic informations on development of water treatment
process for the ozonation of ammonia depend on pH variation with or without bromide
catalysis. The results were as follows: The oxidation rate of ammonia increased depend on

pH increase at ozone/bromide process. It was found that overall kinetics was zero order with

respect to reaction time and reaction velocity constant of zero order increased depend on pH
increase from 4.9 to 95 and the equation of linearization was k,=0.00565% [pH] + 0.0069

at ozone/bromide process. The denitrification reaction of ammonia was superior as the pH

increase in the presence of bromide.
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Table 1. Analytical results of water used in experiment

Items Concentration(mg/ £ ) Items Concentration(mg/ ¢ )
NHs;-N ND Hardness 141
NOs-N 0.8 Ccr 5
pH 6.7 KMnO4 consumed 0.8
Cos” 48 SO, Mn ND
HCOs 152

Table 2. Operating conditions of ozone/bromide
process

Br concentration(mM) 0.84

pH 49, 56, 7.1, 87, 95

Ozone concentration(g/m’) 18

Ozone flow rate( £ /min) 10

Reaction temperature(C) 20

NHz-N(mg/ £ ) 5

3. 24y

NH3;-N+ Rochelle Salt-PVA Reagent(HACH,
cat.21994-49)¢} Nessler Reagent(HACH, cat.
21194-49)8 ol &3t WA F RBFFLA

(DR-2010 Spectrophotometer, HACH)& A}-8-3}<]
425nmell A g8kt

NOs-N-& NitraVer 5 Nitrate Reagent Powder
Pillows(HACH, cat.14034)Z o]&3ta 400nmol Al
ZA8Aq2om, NON& NitriVer 3  Nitrite
Reagent Powder Pillows (HACH, cat. 14065-99)
£ o] &3ty 50mmelq A3t

m. 42 94 a2z
1) pH 2 4
Ozone/bromide T34 0.84mMe] 2E2

§)stz pHel wp= 3
371 93t pHE
718A Ad3tgn

Fig. 12 pH 37l & 8kSAIZHE w87

¢] pHE uEd Zlolth pH 49~959 WH$idlA

gEUcl AN 54
49, 56, 71, 87, 958 ¥t

lm}t-{)l

6, 7.1, 87, 95% Z7}
g wﬂ @}%AVJ S0l A z\H 22, 195, 1.33,
078, 0.13m/ ¢ NHs N $58 Ho] HE &7

s pH7l Z7184E guyol gad& s} &
ZFetdth. RES FYA Kus dde 48

478, 473, 4.39, 374ng/ £ & JVE] BEFZust &
AG A% AYaLol S5 BE EA sl
A gEel @A&EE weAZHl dise] 03

hlaa- e R i
Fig. 2o 04} wtg-& 50 ©E AN4E WA
ol isted A uehd A3 dAwkHog 0 W

o\o r\‘

o & HLHAU. .
0z} BH-&% 349t NHe-N AAEES
W Fig. 3% 2t pH 49, 56, 7194 &
7F8kA] & ¢ 383, 437, 55%% NHa-N A
g&o] AT pH 87, 952 ZF7IEWA 122,
52%2 AAZE F71Fo] AM e} HE
& F918 A NIL-N AMAZEE Zzte] pHo)
A 56, 61, 73, 85, 98%S ol pH F7ld sty
Aoz Frste A¥S BAh

0zt wHeE% ASE pH 49~9594 zHz
0.035, 0.039, 0.047, 0.053, 0063 mg/# - mnO&

e

HE.Q_

pHel tigte] (15 2e AN oz Frlahac:
Ko =0.005655¢ [ pEL1 +0.0069 ..o W)

Fig. 4% 084mMe| EE& FUstHA pHE
49, 56, 7.1, 87, 952 ZU/FA7IEA AFY o ¢+

KOREAN J. SANITATION Vol. 19, No 1, 2004



o] . — A —————4
=% -&- PH 36
CA-CAS w1
~W--T/-pH $.7  Closad symbol : With B
6] @O imss  Openeymbor : Withourst
4 v T T T Y T T T
[ 20 40 & 80

Reaction time (min)

Fig. 1. Variation of pH with initial pH in
ozone/bromide process.

=y
2 4]
£
=
2
s 3
£
£
g
s 7
® —DO—pH49 -
Z ® —O—pHS6 \\
= A —D—-pHT1
4 14 v —g—pHS.7
o —0O--pH9.S .
Closed symbol : With Br™ \\
Open symbol : Without Bf N
4
0 . r . . . . -
0 20 40 60 80

Ozonation time (min)

Fig. 2. Variation of NHz-N with initial
ozone/bromide process.
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