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(57) Abstract :

ABSTRACT A biochemical reactor system (100) for wastewater treatment and resource recovery integrates a biochemical treatment reactor (102), a nutrient extraction
unit (104), a bioenergy production module (106), a monitoring and control subsystem (108), and an effluent discharge and conditioning unit (110). The treatment
reactor (102) facilitates microbial degradation of contaminants under aerobic and anaerobic conditions. Nutrients, including nitrogen and phosphorus, are selectively
extracted via the nutrient extraction unit (104). The bioenergy module (106) converts organic waste to biogas for energy recovery. Real-time sensors in the monitoring
subsystem (108) optimize treatment conditions, while the discharge unit (110) ensures wastewater quality for reuse or safe discharge. This system maximizes efficiency
in both wastewater purification and resource valorization. FIG. 1
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