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Laboratory Study on Ozone Decomposition of Ammonium Nitrogen
in Culturing Sea Fish

Mock Huh and Hee-Boo Oh
Department of Environmental Engineering, Cheju National University, Cheju-do 690-756, Korea

The dissolution and reaction of ozone in sea water with bromide has been tested. In order to obtain the
optimal amount of injected ozone which is needed for the oxidation of ammenia in sea water, dissolved
ozone concentration and temperature have changed into three conditions, which are 1, 1.5. 2.5 mg/L and 15,
20, 23°C respectively. In this study, Ammonium nitrogen has been injected with different concentration of
05 1, 1.5 and 2mg/L at each Run and at Run 3 which has high dissolved ozone concentration, 5 and
10mg/L of NH4-N has been added.

pH has decreased rapidly in ten minutes in accordance with denitrification of ammonium nitrogen. With
increasing ammonium nitrogen concentration, it has decreased significantly within five minutes and then
slowly. In the rate of 1~2.5mg/L of injected ozone concentration, the removal efficiency of ammonium
nitrogen has increased clearly with increasing ozone concentration.

In the course of denitrification, the variation of nitrate nitrogen and nitrite nitrogen has scarcely been
measured. This is considered that ammonium nitrogen has been denitrified by a complicated mechanism
rather than by a simple removal through its oxidation. and has been emitted into the air as nitrogen gas in
a short time.
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A Ozone Generator B : Reactor C : Mixer
D : Sample E : Temperature and pH Monitor
F:2%K G : Compressor

Fig. 1. Schematic diagram of experimental
apparatus.
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Table 1. Analytical items and methods.

Items Analytical methods
pH/Temp. pH/Temp. meter

NH"-N Indophenol method
NO;-N Cd reduction method
NO:-N Diazo method

Dissolved ozone |UV - spectrophotometry
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Table 2. Experimental conditions by various
experimental Run.

NH,"-N
03 Conc. Temp
Run No. Conc. .

1-1 0.5

1-2 1

1-3 1 15 1
1-4 2

2-1 0.5

2-2 1

9.3 15 15 20
2-4 2

31 05

3-2 1

33 15

3-4 2.5 ’ 23
35 5

36 10
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Fig. 2 The effect of temperature on the concen-
tration of dissolved ozone (React. temp. :
15C (A), 2C(B), BC(C)).
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Fig. 3. Variation of pH with reaction time
(03 dose = 2.5 mg/L).
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Fig. 4 Variation of NH,"-N with reaction time
(O; dose ; 1mg/L(A), 1.5me/L(B), 2.5mg/
L(C)).
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Fig. 5. Variation of NO, with reaction time
(H;*-N dose ; 1mg/L(A), 2mg/L(B)).
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Fig. 6. Variation of NO;” with reaction time
(NH,"-N dose ; Img/L(A), 2mg/L(B)).
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