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Abstract: Targeting the high salinity, nitrogen, and phosphorus pollutants present in the tailwater
from mustard tuber wastewater treatment plants, as well as the challenges associated with existing
treatment technologies, this study aimed to investigate the treatment efficiency of biofilm process,
immobilized Chlorella, and microalgae—bacteria symbiotic system on the tailwater from a mustard tuber
wastewater treatment plant. The biofilm process demonstrated the most effective treatment for organic
matter, with COD removal rate of 92.18%, followed by the microalgae—bacteria symbiotic system at
83.10%. Conversely, the immobilized Chlorella exhibited the least favorable treatment efficiency,
resulting in a significant increase of 78.44% in effluent COD. In terms of nitrogen and phosphorus
pollutants, the microalgae—bacteria symbiotic system proved to be highly effective, achieving 100%

removal rate for NH,'~N, TN, and PO, —P. The second treatment performance of immobilized Chlorella
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was observed, with NH,'~N, TN, and PO, —P removal rates of 100%, 99.95% and 96.70%, respectively.

The treatment performance of biofilm process was the worst, with removal rates of NH,'~N, TN, and PO, -P

at 48.06%, 62.80%, and 10.69% respectively. It was evident that the microalgae—bacteria symbiotic

system not only offered the advantages of the biofilm process for efficient removal of organic matter, but

also provided the benefits of immobilized Chlorella for effective elimination of nitrogen and phosphorus.

This presented an efficient and viable approach for treating tailwater from mustard tuber wastewater

treatment plants.
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Fig.1 Schematics of the experimental device
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Fig.2 COD removal effect by biofilm, Chlorella and

microalgae—bacteria symbiotic system
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Fig.3 Nitrogen removal effect by biofilm, Chlorella and

microalgae—bacteria symbiotic system
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