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Abstract 

Piggery wastewaters are particularly problematic when released untreated into the 

environment. They contain high levels of chemical oxygen demand (COD) and also 

nutrients such as nitrogen and phosphorus which can cause eutrophication in surface 

waters. 

The sequencing batch reactor is a form of biological treatment in a completely mixed 

reactor with aerobic and anoxic periods to facilitate nutrient removal. In this study 

nitrogen removal of piggery wastewater in a SBR by nitrification and denitrification was 

investigated. 

Screened raw piggery effluent was used in this study. Average non filtered feed contained 

a chemical oxygen demand of 12,679 mg /l. The average of the non filtered feed TKN was 

1103 mg/! with its largest component being ammonia having an average concentration of 

681 mg/! (non filtered feed). 

Initial experiments with solids retention time (SRT) of 15 days and the hydraulic retention 

time (HRT) was 5 and 3.3 days for 9 and 4 weeks respectively during Stage I. No 

significant nitrification activity was observed during this period. The reactor cycle time 

was then increased to 2 days which effectively increased the SR T to 3 0 days and HR T to 

6.7 days (Stage 2). The new environment allowed the nitrifying population to develop and 

nitrification was observed with the formation of nitrite and nitrate. 

The heterotrophic kinetic constants determined the yield coefficient as 0.49. The maximum 

specific growth rate (~) was 6. 8 daf 1 and half saturation constant (Ks) was 293. 6 mg/I. 

The COD removal of the feed in the SBR started from around 70% in weeks 6-10 during 

Stage 1 and reached 92.7% in week 29. Ammonia removal was not significant in the first 

17 weeks due to no significant nitrification activity during that time. After initiating a 2 

day reactor cycle, ammonia removal rates increased to over 90%. 



Batch tests indicated that most of the ammonia needed to be remove in the first aerobic 

period. This allows nitrite and nitrate concentrations to build up and be removed by the 

subsequent anoxic period. This was when there was enough readily degradable COD as 

not to inhibit denitrification. 

The reactor cycle time which achieved full nitrification and the highest nitrate removal by 

denitrification was observed in the batch test on day 256. The first 6 hour aerobic period 

removed 81 .1 % of the ammonia. Subsequent anoxic periods reduced the nitrate 

concentration in the effluent to 11. 0 mg Nil. 

The nitrification rates increased in the reactor over time as the nitrifying population 

acclimatised to the piggery effluent. In fact the highest nitrate formation and ammonia 

oxidation rate was 15.5 mg N/1. hand 24.6 mg N/1.h measured during the last test on day 

270. Nitrite formation rates peaked at 11.5 mg N/l.h. The SBR biomass population was 

able to remove nitrate efficiently as batch tests showed that denitrification rates could 

reach 22.1 mg N/l.h. 

The relationship between effluent nitrate levels and COD: ammonia concentration ratio 

was assessed in order the determine the importance of these chemical characteristics 

important in controlling the nitrification and denitrification activity in the SBR. Results 

showed that as the COD: ammonia concentration ratio increases, the effluent nitrate levels 

decreases. 

The study found that the SBR was suitable in removing COD and Nitrogen from piggery 

wastewater. 
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