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Zero water exchange aquarium system; A new approach towards a sustainable and
low management aquarium system
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In this study, we developed a closed circulation aquaculture system capable
of conducting a simultaneous removal of nitrogen and phosphorus compounds. The system has
successfully removed ammonia, nitrite and nitrate nitrogen from the aquaria. Hence, maintaining a
safe and viable environment for fish to survive despite limited water exchange was performed. The
average ammonia-nitrogen, nitrite-nitrogen, and nitrate-nitrogen concentrations in the breeding tank

were 0.10+ 0.04 mg-N/L, 0.14+ 0.02 mg-N/L, and 9.00+ 1.00 mg-N/L, respectively. The average
phosphorus concentration in the aquarium was 17.8+ 0.76 mg-P/L. Phosphorus adsorption was confirmed,
but further studies is required to improve the amount of phosphorus adsorption.
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