Title:	Experimental investigation of effective and economic methods to recover phosphorus from returned activated sludge.





Author:  	Alice Crook


Address:	Anglian Water, Cotton Valley STW, Pineham, Milton Keynes MK15 9PA.


E mail:	acrook2@anglianwater.co.uk





Acknowledgements:  Thanks to Simon Parsons (Cranfield University) and Jonathan Strickland (Anglian Water).  Please note that the opinions expressed in here are those of the author and are not attributable to Anglian Water Services Ltd.








Objectives





The aim of the project was to determine the most effective and economic means of recovering phosphorus from returned activated sludge (RAS), in a form that could be reused by the phosphate industry.





In order to undertake phosphorus recovery by crystallisation to form a calcium phosphate product, it is a requirement that the phosphorus is not bound with iron, therefore enhanced biological nutrient removal (EBNR) is required as a first step.


 


The highest concentration of phosphorus, within sewage on an EBNR, can be found in the RAS. 








Methods





Laboratory scale experiments were undertaken on samples of RAS, which had been  dosed with acetic acid to release the phosphorus, these were filtered and the liquors subjected to a series of precipitation tests.  A range of reaction times and pH’s were investigated using calcium hydroxide, magnesium hydroxide and sodium hydroxide to raise the liquor sample to the predetermined pH and initiate precipitation.








Results





It was found that 1 litre RAS, dosed with 2 ml of 0.1 M acetic acid and stirred for four hours, reproducibly released 50 mg/l orthophosphate (as P) from a total phosphorus of about 180 mg/l. 





Optimum conditions for phosphorus ‘recovery’ were found by using calcium hydroxide to raise the sample to pH 9.2.  It was thought that the precipitate formed was likely to contain phosphorus in the form of hydroxydicalcium phosphate and hydroxyapatite.








Three scenarios were costed for opex using the results from the practical work, these were based on a 200,000 p.e. activated sludge (AS) sewage treatment works,


with chemical phosphorus removal (for comparison purposes),


with EBNR without phosphorus recovery, and


with EBNR and side-stream phosphorus recovery from RAS.








Conclusions





Due to increased volumes of sludge produced by the chemical phosphorus removal scenario and the high cost of treating and disposal of this, the chemical phosphorus removal process option had an opex of over twice that of the other two scenarios.  EBNR with phosphorus recovery would only become economically viable over EBNR if the calcium phosphate product could be sold for over £86 a tonne (134 Euros/tonne).


