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ABSTRACT 

Low Strength Wastewaters (LSW) are those that have a COD<1000mg/l. Nitrogen and 

phosphorus are the major nutrients present in LSW in addition to the organic carbon. 

The present study was undertaken to develop an optimal combined treatment system for 

removing organic carbon, nitrogen and phosphorus from LSW at high hydraulic loading 

rates as there are hardly any reports on the same. The biological removal of carbon in 

LSW has been studied in detail earlier (M.Ramesh, 2004) using the anaerobic Hybrid 

Reactor (HR) and Activated Sludge Process (ASP). The biological nitrogen removal was 

studied through the conventional route of nitrification & denitrification and also using a 

recent process of anaerobic ammonium oxidation (Anammox) process. Effect of different 

operational parameters was studied to optimize the nitrification in RBC and aerobic HR. 

RBC showed better nitrification rate over aerobic HR. Denitrification was studied in a 

high rate anoxic HR which yielded NO3--N removal in the range of 92-100% till a 

Hydraulic Retention Time (HRT) of 0.3 d and 79% at 0.24 d respectively for an inlet 

NO3--N concentration of 500 ppm. TKN removal of 91%, 77%, 69% and 61% were 

obtained in the HR containing Anammox and denitrifying granules at a HRT of 2.14 d, 

0.94 d, 0.56 d and 0.4 d respectively for an inlet TKN concentration of 500 ppm. 

Phosphorus removal of 100%, 83% and 72 % was obtained for an inlet P043-- P 

concentration of 50 ppm, 75 ppm and 100 ppm respectively at an optimum anaerobic 

HRT of 0.06 d (1.5 h) and aerobic HRT of 0.94 d. Based on the experimental results, four 

different schemes were proposed for complete treatment of LSW. These schemes were 

mathematically modeled to predict the performance of the complete treatment systems for 

LSW having varied C: N: P. 
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