
Institute of Environment & Resources
Technical University of Denmark

���� ������	�
�

���
�������������
����������������
��������������
�������������������������������������������	�

����
������������������	���������	������������� �!"



Institute of Environment & Resources
Technical University of Denmark

�������� ������ �	�
����	�
��� 

 ��	���	���	���	�



Institute of Environment & Resources
Technical University of Denmark

�� �������������������������� �������� �������� �	�����	���� ����	����	

�� �������������������������� ��	������	���� ����	����	

�� ���������������� ����	��������������	���������� ������������ ���	�������	����
������������������������ �������������� ��

�� ���������������� �������������������������������� �������������������������� ��

�� ����	����	 ����������������

Main environmental problems
caused by pig manure
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Pig manure on Cyprus
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Sludge cleaning (KIBUTZ LAHAV-Israel)
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ToTo developdevelop and test a and test a workingworking prototype prototype 
of a of a digesterdigester + water + water treatmenttreatment plant:plant:

•• RemovalRemoval of of organicorganic matter (matter (anaerobicanaerobic
digestdigest������ ��
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Reactor Decanter Centrifuge Ultra filter
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•• UltrafiltrationUltrafiltration not feasiblenot feasible

•• Problem: We need to reduce the COD Problem: We need to reduce the COD 
content of the effluent before it enters the content of the effluent before it enters the 
ANAMMOX process.ANAMMOX process.

•• Solution: Post digestion in UASB reactor.Solution: Post digestion in UASB reactor.
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Post digestion in UASB Post digestion in UASB reactorsreactors
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ANPHOS effluent from centrifuged 
digested manure was used as influent
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Anaerobic phosphorus removalAnaerobic phosphorus removal
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•• High phosphate removal (95%)High phosphate removal (95%)

•• Ammonia removal (6 Ammonia removal (6 -- 7 %) was both due to 7 %) was both due to 
struvitestruviteformation, but also to ammonia strippingformation, but also to ammonia stripping
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UASB UASB reactorreactorexperimentsexperiments
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Aeration of anaerobically digested pig manure in order to reduce as 
much as possible the residual biodegradable organic matter

Set-up: A mixture of 20 % of activated/nitrifying sludge and an 80% of 
digested pig manure, were aerated with an air pump during 24 hours. 
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