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ABSTRACT 

A phosphorus rich wastewater, typical of a dairy processing site producing milk 

powder, was biologically treated in a continuous activated sludge reactor. 

A l iterature review indicated there was a vast amount of information on the 

mechanisms of the Enhanced Biological Phosphorus Removal (EBPR) process and 

its application to domestic wastewaters, but little successful research on its application 

to dairy processing wastewater. 

The biodegradability of the wastewater organic fractions was assessed due to their 

impact on the EBPR process. Continuous anaerobic fennentation tests were used to 

detennine the concentration of volatile fatty acids that could be generated, as these are 

required for successful EBPR. A fermenter hydraulic retention time of 1 2  hours and a 

temperature of 35 °C generated the highest concentration of volatile fatty acids, with 

an acidification rate of 65% (based on 0.451lm filtered COD). 

To permit improved dissolved oxygen control and increased flexibility, a multi-zone 

reactor was designed. A fermentation stage was also incorporated prior to the 

activated sludge reactor. This reactor was operated with anaerobic, anoxic and aerobic 

zones at an SRT of 1 0  days and stable biological phosphorus removal was achieved. 

A maximum of 4 1 .5 mg P/L was removed and phosphorus release and PHA storage 

occurred in both the anaerobic and anoxic zones. The soluble COD consumed in the 

unaerated zones (anaerobic + anoxic) totalled 484 mg COD/L on the day of the zone 

study (day 1 58) .  The aerobic sludge phosphorus concentration averaged 7.0% mg 

Plmg VSS after system optimisation. The anaerobic volume was doubled in order to 

increase the anaerobic consumption of volatile fatty acids. This change increased the 

amount of soluble COD consumption in the unaerated zones to 632 mg P/L after 40 

days but did not result in a significant increase in biological phosphorus removal. 

In the next senes of trials, the concentration of nitrogen in the wastewater was 

decreased and the anoxic zone removed. This change did not improve the amount of 

biological phosphorus removal ,  which was 35 mg P/L at an SRT of 1 0  days. The 

effect of different sludge retention times was then investigated. Increasing the SRT to 
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1 5  days resulted in little change in  phosphorus removal (34.5 mg P/L). Decreasing the 

SRT to 5 days resulted in the loss of EBPR. 

The medium term effect on the EBPR process by removing the fermentation stage 

was also assessed using an AO configuration at an SRT of 1 0  days. The amount of 

phosphorus removed decreased slightly after 34 days to 34 mg P/L, but the soluble 

COD consumed in the anaerobic zone increased to 624 mg P/L. 

It was concluded that a stable EBPR process could be established when treating a 

dairy processing wastewater with a continuous activated sludge reactor. The 

biological stability was sensitive to changes in the solids retention time and the 

removal of the fermentation stage. 
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