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Abstract

Ammonia is used in the manufacture of fertilizers, refrigerants, stabilizers and many

household cleaning agents. The wide applications result in ammonia contamination in water.

Ammonia can be removed from water by physical, biological, and chemical methods. Especially

ozonation is effective in the treatment of water with low concentration of ammonia. Therefore,

this study is undertaken to provide Kinetic data for the ozonation of ammonia with bromide.

The results were as follows;

Ammonia oxidized by ozone with bromide catalysis.

The denitrification rate of the ammonia

increased proportionally to the concentration of bromide, and the overall reaction order was

zero. It was also found that the effect of bromide ion concentration on the denitrification can be

expressed by Monod type equation and there was no more effect above a proper bromide ion

concentration.

The reacted ammonia was converted completely to nitrate ion without bromide, but the

denitrification of ammonia by ozone was conducted in the presence of bromide.
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Fig. 1. Schematic diagram of the experimental apparatus.
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Table 1. Operating conditions of ozone/bromide

process

CBr ‘concentratign(rrﬂ\/[) 00& 042, 084, 1,68, 252, 564,840,126
pH ' 71
Ozone concentration(g/m’) 18
Ozone flow rate( £ /min) 10
Reaction temperature(C) 20
NHs-N(ng/ 2) 5

KOREAN J. SANITATION Vol. 17. No 2. 2002



4 HE=- A0

Unreacted ozone (gm3)

Reaction time (min)

Fig. 2. Variation of unreacted ozone with bromide concentration

in ozone/bromide process.
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Fig. 3. Variation of pH with bromide concentration in ozone/bromide process.
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Fig. 4. Variation of NH3-N with bromide concentration in ozone/bromide process.

F pH 7194 AAZEC] 55%°IUA T, HEX AR o2 F7Hlgew, 1.68mM ol M=

=7 0.08~126mME F7FE WA AAFEo] 185 As] AAFHAG. = 4R AA A= 1.68mM

32, 73.3, 100, 100, 100, 100, 1009t} 80FAA, 252~126mMAAE 60~40F o=
BEFE7E 008~1.68mM7HA] NHs-N AAEE  Algte] Ax wabzich

fo o rlo

KOREAN J. SANITATION Vol. 17. No 2. 2002



6 YR o0

.- —o

]
‘S
%
E:
:
%

0 T T T T T T T T

0 3 6 9 12

Bromide concentration (mM)

Fig. 5. Relationship between NH3-N removal efficiency(80min)
and bromide concentration in ozone/bromide process.
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Fig. 8 Variation of NO2-N with bromide concentration in ozone/bromide process.

Nitrogen (mng/1)

B N, N
I No,N
(] Tomt-N

U
1.0

1.5

-
20

-

25 15

Bromide concentration (mM)

Fig.9. Nitrogen mass balance with bromide concentration in ozone/bromide process.
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