Synergistic Effects of Micro-electrolysis-Photocatalysis on Water Treatment and Fish Performance in Saline Recirculating Aquaculture System
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Supplementary Information
In this part, we mainly researched removal effect of TAN by micro current electrolysis for aquaculture seawater, under different circulating water flow rate, temperature and current density. The preliminary small-scale electrochemical experiment system was as follow1.
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Fig. A. Sketch of micro current electrolysis
1. DC power supply 2. reference electrode 3. electrolysis cell 4. supply lead 5. electrode 6. draft tube 7. silicone tube 8. beaker 9. constant temperature blender with magnetic force 10. peristaltic pump

The parameter of electrolysis units was: electrolysis cell (plexiglass, 12.0cm×11.0cm×13.0cm) and two electrode pieces(9.6cm×6.0cm of each). The initial TAN concentration of simulated seawater was 10mg/L and the salinity was 30‰. 2L initial solution of simulated seawater was heated by the constant temperature blender with magnetic force. Until the temperature of the solution reached the set value, pour that into the electrolysis cell and 1L beaker respectively. Then put the electrochemical experiment system into an artificial climate incubator which set the same temperature as the solution. Turn on the peristaltic pump and make the solution circulating in the electrolysis cell and beaker. When the flow rate was stable, it is regarded as the system reaching an equilibrium. Afterwards, regulate current of the power supply, until the current density reached the set value, begin the electrolysis experiment. And sample 5ml solution every 15 minutes from the beaker. Under the different set value of velocity(100mL/min, 200mL/min, 300mL/min),temperature(18℃, 25℃, 32℃) and current density (20A/m2, 40A/m2, 60A/m2), electrolysis experiment time was 90min for the simulated seawater. Determine the corresponding parameters at the end of the experiment. The experimental results are as follows:
a) After electrolysis for the 10mg/L of ammonia concentration solution, the TAN removal rate reached more than 90%. And the final TAN concentration was below 1mg/L, that is, under the harmful concentration for most breeding object.

b) The effect of circulating water velocity and temperature on the removal of TAN was not obvious, and the current density had a significant effect on the removal rate of TAN.

c) The results of orthogonal experiment showed that the main factor for removal efficiency of TAN was the current density. And the interactions between current and temperature and velocity were not significant. Finally, the optimal electrolysis conditions determined for the removal of TAN were current density 40A/m2,temperature18℃ and velocity300mL/min.
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