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Fig.1  Sketch of micro current electrolysis
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Fig.2 Effect of velocity on ammonia removal rate
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Fig.3 Effect of temperature on ammonia removal rate
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Fig.4 Effect of current density on ammonia removal rate
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Fig.5 Effect of current density on current efficiency during ammonia
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Table 1 Table of factor level

K A M Current B il C s D %41
Level density/A *m™ Temperature/C  Velocity/mL min™  Blank
1 20 18 100
2 40 25 300
3 60 32 500
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Table 2 Experimental results and analysis

505 Number A B C 2541 Blank Z3B5% Removal ratel6

1 1 1 1 1 27.59
2 1 2 2 2 59.32
3 1 3 3 3 71.25
4 2 1 2 3 94.54
5 2 2 3 1 89.32
6 2 3 1 2 81.32
7 3 1 3 2 87.75
8 3 2 1 3 80.03
9 3 3 2 1 93.89
K, 158.16 209.88 188.94
K, 265.18 228.67 247.75
K, 261.67 246.46 248.32
k, 5272 69.96 6298
k, 8839 7622 82.58
ks 87.22 8215 82.77
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Fig.6 Removal effect of ammonia under optimal electrolysis condition
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Table 3 Energy consumption of ammonia removal under different

condition(kWh/kg )

=gy Wk Velocity/ HLUREE FE Current density/(A*m™?)

Temperature/°C (mL*min™) 20 40 60
18 100 — 40.71 55.75
300 -— 21.26 53.81
500 -— 32.29 54.73
25 100 18.69 41.90 54.55
300 19.89 23.17 56.80
500 17.30 49.56 55.94
32 100 19.15 39.47 25.59
300 16.47 254 37.97
500 19.76 32.50 41.81

T : =R 90 min BF AR RBRBTIAIL ] 90%.
Note: ——represents that the removal rates of ammonia nitrogen do reache 90%.
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Ammonia removal effect by using micro-current electrolysis in aquaculture
saline water

Ye Zhangying?, Pei Luowei!, Lin Xiaochang!, Gu Zhaobing? Wang Shuo?, Zhu Songming?, Ruan Yunjie*
(1.College of Biosystems Engineering and Food Science, Zhejiang University, Key Laboratory of Equipment and Informatization in Environment
Controlled A griculture, Ministry of A griculture, Hangzhou 310058, China;
2.College of Animal Science and Technology, Yunnan A gricultural University, Kunming 650201, China)

Abstract: In recirculating aquaculture system(RAS), the metabolites and residual feed of fish are the main sources of
ammonia nitrogen. The biological filter is widely used to avoid the accumulation of ammonia nitrogen. Autotrophic
nitrification plays an important role in biological filter. However, the proliferation period of autotrophic nitrification is
relatively long, and susceptible to temperature; once the system fails to run, it takes a long time for nitrifying
bacterial colony to recovery. In recent years, electrochemical oxidation technology has been applied to remove
ammonia nitrogen. In this paper, the removal rates of ammonia nitrogen under different flow velocities, temperatures
and current densities were investigated. The artificial wastewater with added ammonia nitrogen was used in this study.
The salinity of wastewater was 30%o, and the initial concentration of ammonia nitrogen was 10 mg/L. The micro-
current electrolysis system was placed in a climatic cabinet to obtain a desirable temperature. The prepared
wastewater of 2 L. was poured into a beaker and heated by a constant temperature magnetic stirrer. The wastewater
was circulated between electrolysis cell and beaker using a peristaltic pump, and then the power supply was enabled
10 min later. Various values of flow velocity(100, 300 and 500 ml/min), temperature (18, 25 and 32 °C) and current
density (20, 40 and 60 A/m?) were used in the experiments, and the ammonia nitrogen concentration was measured
every 15 min. Moreover, the optimal electrolytic condition was established by the orthogonal analysis. The energy
consumption of removing ammonia nitrogen was also calculated. The results showed that the removal rates of ammonia
nitrogen after 90 min with different flow velocity of 100, 300 and 500 mL/min reached 92.38%, 95.15% and 93.27%
respectively under the condition of 25 “C and 40 A/m’. Single factor analysis showed that the flow velocity had no
significant effect on the removal rate. When the current density was 40 A/m?, the flow velocity was 300 mL/min, the
removal rates of ammonia nitrogen reached 87.45%, 88.78% and 92.25% respectively after 60 min with different
temperature of 18, 25 and 32 “C. Single factor analysis showed that the temperature had no significant effect on the
removal rate. When the temperature was 25 °C, the flow velocity was 300 mL/min, the removal rates of ammonia
nitrogen reached 59.32%, 87.89% and 89.01% respectively after 60 min with different current density of 20, 40 and
60 A/m’. Single factor analysis showed that the current density had significant effect on the removal rate, and the
removal rate of ammonia nitrogen increased with the current density. The orthogonal analysis showed that the current
density was the main influence factor of ammonia removal rate, and the optimum conditions were the current density
of 40 A/m* and the flow rate of 300 mL/min, which resulted in the lowest energy consumption of 21.26 Wh/kg.
Therefore, the micro-current electrolysis technology has good effect on the removal of ammonia nitrogen, the removal
efficiency is relatively higher, and the energy consumption is relatively lower. The micro-current electrolysis
technology has a great potential for application compared with the traditional biological filter.
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