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Abstract [ Objective |  With the increasingly strict standards for sewage treatment and discharge, the conventional anaerobic-
anoxic-oxic( AAO) process is facing challenges in terms of treatment efficiency, land occupation and low-temperature adaptability. This
paper aims to systematically expound the research status, core advantages, application progress and existing problems of the Bacillus
bioreactor (BBR) wastewater treatment process with Bacillus as the dominant bacteria, and evaluate its potential and application
prospects as an upgrading and transformation technology. [ Methods] By combining the method of literature review and case analysis,

the core components and action mechanisms of the BBR process are sorted out in detail. The principles of the efficient removal of
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chemical oxygen demand( COD) , nitrogen and phosphorus by this process are deeply analyzed. The differences between it and the
traditional process in terms of pollutant removal efficiency, land occupation, energy consumption and adaptability of carbon-nitrogen
ratio are compared. The research progress at home and abroad in the optimization of dissoleved oxygen(DO) concentration in aeration
tanks, low-temperature operation performance, removal of typical drug and antibiotic resistance genes, biofilm formation method on
biological rotating discs and influencing factors of biofilm formation, and investigating its practical application cases in the treatment of
urban sewage, livestock wastewater and industrial wastewater are summarized. [ Results] BBR process has significant advantages: it
can efficiently remove multiple pollutants, has strong deodorization performance, occupies a small area, requires less air supply, has a
low carbon-nitrogen ratio requirement for the system, and can operate stably in low-temperature environments. It also has a good
removal effect on some drugs. Practical application cases have confirmed that its upgrading and transformation effects are significant,
and the effluent quality has improved. However, this process also faces some challenges. [ Conclusion] The BBR process is an
innovative wastewater treatment technology that is highly efficient, energy-saving and highly adaptable. It has outstanding advantages in
treating wastewater with strict standards, low carbon-nitrogen ratio and low-temperature environments, and has broad application
prospects in urban, livestock and specific industrial wastewater treatment. In the future, challenges need to be overcome through
technological innovation to reduce costs, exploration of process coupling to expand scale, deepening research on the removal of new
pollutants, and application of intelligent management to promote wider application.

Keywords Bacillus bioreactor (BBR)  Bacillus low-temperature operation low carbon-nitrogen ratio  biological rotating disc
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Fig.2 Schematic of BBR Process
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