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Effect of Temperature on Nitrification
in a Recirculating Aquaculture System
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The effects of temperature on nitrification of enriched nitrifiers were investigated by using kinetics and
thermodynamics method through the batch test. Aquaculture recirculating water, which was sampled at
Chung Cheong Buk-Do Inland Fisheries Research Institute, was analized to observe the characteristics of
nitrification. Temporal variation of ammonium, nitrite and nitrate concentration was measured at batch
experiments. Activation energy was calculated using Arrhenius equation with the oxidation rates of specific
ammonium or nitrite ion. These oxidation rates were measured at temperature range of 6-35°C and ammonium
concentration range of 0.2-1.8 mg/L. Two distinct activation energy of Nitrosomonas sp. at temperature
6-15C and 15-35C was 93.1 and 25.0 KJ/mol, respectively. Nitrate accumulation was observed at temperature

over 15C.
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Table 1. Composition of synthetic substrate for nitrifier culture

Ingredients Volume
(NH4)2S04 1g (200 mg as NH4"-N/L)
NaHCO; 25¢g

BOD solution

MgSQO;4-7H.0 8g
CaClz-2H,0 05¢
FeCls-6H,0 0.1 g
Phosphate buffer, 2 M 1mL

Water: Tab water 1,000 mL
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Table 2. Summary of experimental conditions for substrate
removal rate analyses

ltems Condition
Mixed Liquor Volatile Suspended Solid  4,000-5,000 mg/L
Temperature range 6-35°C
Initial pH 7.8
Dissolved oxygen 6-8 mg/L

Substrate concentration 60 mg NH.-N/L
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Table 3. Summary of experimental conditions for kinetic
analyses of nitrifier

ltems Condition
Mixed Liquor Volatile Suspended Solid 200-250 mg/L
Temperature range 20°C
Initial pH 7.8
Dissolved oxygen 3-6 mg/L

Substrate concentration 1-60 mg NH4*-N/L
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Table 4. Characteristics of aquaculture wastewater used in

batch test (unit: mg/L)
[tems Condition
Total suspended solids 20-30
Total chemical oxygen demand 24-28
NH,*-N 0.3-04
Nitrate (NO3-N) 0.2-0.3
Nitrite (NO2™-N) 2.6-2.8
pH 7.6-7.8
Alkalinity (as CaCOg) 23-25

Motor

Control the thermometer

Air blower

Fig. 1. A schematic diagram of batch test.
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Fig. 2. Variation of nitrate production rate on temperature.
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Fig. 3. Determined activation energy of nitrobacter in effluent,
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Fig. 4. Variation of ammonia consumption rate on
temperature.
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Fig. 5. Determined activation energy using enriched nitrifier
(Nitrosomonas).
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Fig. 6. Variation of nitrate production rate on temperature.
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Fig. 7. Determined activation energy using enriched nitrifier
(Nitrobacter).
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