
ACIM – Corso di formazione “La gestione dei depuratori biologici” 
Catania, 9-10-11 Novembre 2005 
 
 

Giuseppe Ventura  –  Disidratazione dei fanghi attivi digeriti  1 
 
File: Relazione2-05 Ventura - Disidratazione fanghi.doc 

 

DISIDRATAZIONE DEI FANGHI ATTIVI DIGERITI 
 

 

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

 � � � 
 � � � 
 � 
 �	 �
 � 
 � 
 � �� � � � 
 � �� �
 � � � � � � � 	 � � � � � 
 �� � � � � 
 � � � �
 � 	 � 
 � � � � 	 �	 � � � � 
 � ��� � � 
 �� � � 	 �
 
 � � � � � 	 � 
 � � � � 	 � ��
 � � ��
� � � � � � � � � 
 �
 � ��� � �� � � � �� � � ��� � � 
 � � � 
 � 
 � � ��� �
 � � � � � � � � � 	 	 � � � � � � � �� � � 
 � � � �� � � � � � ��� � 
 � � � � � � 
 � � �
 � � � � � � �
 �
�� � � 
 �� �� � � �� 	 	 � � � �
 � � � � �� � � � � �� 
 � � � �� � �� � � �� 	 	 � � � �	 � � � � 	 	 �� 
 � � � � � �� � 
 	 � � � � 
 � � �����
� � ��
 �� � � 	 � � � � �� � �
 � �� � � ��	 
 � 
 � � � �� � 
 � � 
 � ����� �� � � � ��
 ��
 �� �
 � 	 � 	 
 �� � � �� � �� � �� 
 ����  � �	 ��
 �	 � �� � � � � � ��� � �
�
! �� � � � � � � �� � � � � � � � � �

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

�  " ��� � ��
 �	 
 � �  ��

! �� � � � � � � �� � � � � � � � � � � �#$ %&&' � �&� (� �

�  " ��� � ��
 �� � � � � �

�  � 
 	 � � � )� � � 	 	 � �

�  " ��� � � )� � � 	 	 � �

�  &� � � � ��� �  � �

�
� � �� � � � �� 	 �� � � �	 ���
 � * �� ��� � �� � � � � �
 ��� �� � �� � �� 
 ���+, - . � %$ ' / �&0%�� 
 �
 ��� �� - , $ ' / �1%�
 ��, � " %, �$ %� / - ��

 
�

� �� ��� � � � � � � �� � � � � � � � � � � ! �

� ��� � � ��
 ��� 	 	 �� � 
 � � � � � � � � 	 � �� � �	 � � � � ����	 �	 � � � 
 �� �2�
 � � �� � �� �� �2�	 � � � ��� � �
 ��
 �	 �
 � 
 � 
 � �� � � �� � 
 � � � 
 �� � ��
� � ��
 ���� � � 
 �	 � � � � � � � �� �� � 	 � � 
 � � �� � �� 
 � � �� � �
 � � �
 � ���� � � ��
 ��� 	 	 �� � 
 � � � � � ��
�
�
�
�
�
�
�

�
�



ACIM – Corso di formazione “La gestione dei depuratori biologici” 
Catania, 9-10-11 Novembre 2005 
 
 

Giuseppe Ventura  –  Disidratazione dei fanghi attivi digeriti  2 
 
File: Relazione2-05 Ventura - Disidratazione fanghi.doc 

�
� 
 �
 �	 �
 � 
 � 
 � �� � � �
 � � �� � � ��� �
 � � �
 �� � � 	 � � �
 	 �� �
! +� �� 
 � 
 �� � � � � � � � � � � � ��� � � � � 
 � �� 

 �� �� �� 

 �� �� ���� � 
 � � � 
 � � � 	 � � � ��� 	 � � 
 � �� 
 �� 	 
 � � �
 � � � �  �
 �
 �� ��� � � 
 ��� � � � � 
 � �� � �� 
 �� � 
 � � � �� 
 �
	 � � � � 	 � 
 � � ��#� � � � � 	 	 � ��  � �	 ��	 � ��� � � 
 �� � � � 
 �� � � � � � � � � � � � ��� � �� ��
 � � �� �� � � �(3�
! 4 � �� 
 �� � � � � � � �� � � � � 
 � ��5�� �� 

 �� �� �� 

 �� ���� �� �� � � 
 � � � 
 �� � 
 � ��5
 � � � 
 �� � � � � � � 
 � 
 � 
 
 ��
 � � � � � � � 
 � � � 
 � 
 � � �� � � 
 �� � � � 
 
 �� � 
 � � ��
	 � �
 � ����
 � � � �� 
 ��
 � �  � ��
 
 ��
 ��� � � 
 � �� � � �
 ��� 	 � � 	 � ��� � 
 �� � � � �	 � ��
 �	 � � � � ��� �� �
 � ��
 �� 
 	 	 
 �
 � ���
 � � � �����
6� 
 � � � �� 
 � �  � � ��� �
 � � � � � � 	 � � ��� �� � � � � � � � � � 
 �	 �
 � 
 � 
 � � � # 
 � � ��
 	 � �
 � � � � � � � � � � � � � � � � � � �� � 
 � � � 
 (�� � 	 	 � � � �� � � �
� 
 � � � �� � �� �� � �� 
 ��� � � � 
 � � �
 ��� �	 � 
 �� �� � � � � ���� 
 �� ����

�
� ���� � � ��� � �� � � �� � � 	 � � � 
 ��� 
 � � � ��" 	 � � 	 � � ��� �� 
 ���� � 
 ��� �
! �%� � � � � �� ��* �� � � � �� � 	 � � �
 ���� � �
 � � � 3�
! �� �� �� 
 � � �� � 	 � � �
 ��� 	 � � � �� �� �#� � �
 � �� 
 � � � � � �
 ��5�� � �� � � �
 ��� 
 � � �� � �
 � ��� � 
 � � � � ���  �� �� ��
 ��� � � 
 �� �� � 
 � � � � � (3�
! �+� 	 	 �� ����* �
 ��� 
 � � �� � � � � � �� 
 	 	 ��� � � � � ��
 ��� � �
 ��* �
 � ��� 
 � � � �����
/ � � � 
 � �
 �� � � 	 � � � 
 � � �
 �� � � �� � " 	 � � 	 � � �� �
! �� � � � 	 	 ��* �
 ��
 �	 � � � � � �
 ��
 � � �� �
 � � � 3�
! �%�� � 
 � ��� � 	 � ��
 ��� 
 � � 
 � � � � 
 �#� �	 � � � � � �
 
 �
 �� � ��	 �	 � � � ��� � � � 
 � �� �(��
7 
 � 
 �� � � � � � � � � �� �
 � �
 � ����* � 
 �� � � 
 ��� � 
 � �� � � �� � � � � � � 
 � � � � � 
 � � �� � � � � � � � 
 �� �� � � �� 
 �� � 	 	 �� � 
 � � � � � � � � � � � 	 � � � � � � � � �

 � 	 ���
 � �� � 
 �� � � � � � � � � 
 �� 
 �� 
 �� � � 	 �� � �� � � � � �� 	 	 �� � � � �
 � � � � �� 
 
 � � � ���� � 
 � � � � � �� � 
 	 � � 
 �� � 
 �� � � � �� � 
 � � � � �� � �
� � � � 	 	 ��* �
 ��� 
 � � � � � � �� � � � 
 ��
 �� � ��
 �	 � � 	 �� �� ��
� � � � 
 �� � � � � � 	 �� � � 
 ��� � 
 � � � � 
 � � � � �� � 
 �� ���� � �� �� � � � 
 � � � 
 �� � 
 
 � � �	 � � � � 
 � � � �� � � � � �� � � � � �	 � �� 
 
 �� � � � � � 	 	 �� 
 ��

 �	 �
 � 
 � 
 � �� � � �� ��� � �� 
 ������ � � � ��
 ��	 � 
 � �� � 
 � � � � � �
 � �� �
 � � � �#89�: �; 99�� � ��
 
 �� � 
 � � � �� �� � � � 
 � � ��� ��� � � � � 
 � � � 
 (��
� � ��
 ��� � � � 	 � � � � � � � �� �� � 	 � � 
 � � �� � �� 	 � � � �� �
 ���� � � ��� 	 	 �� � 
 � � � � � �� � � 	 	 � �� � ��� � �
 � � � �� � � � � 
 �� ��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



ACIM – Corso di formazione “La gestione dei depuratori biologici” 
Catania, 9-10-11 Novembre 2005 
 
 

Giuseppe Ventura  –  Disidratazione dei fanghi attivi digeriti  3 
 
File: Relazione2-05 Ventura - Disidratazione fanghi.doc 

�
�

� �#��� � � � � � �� �� � � � ! �

<�� � � 
 � � 
 � 	 � � � � � � 
 �� 	 �	 � � � �� � 
 � � � 
 ���� � 
 	 
 � �� 	 � �� � � �� � �� �� � 
 �� �� � � �� � 
 � � � � � � 
 � �� �� � � �� #
 � � � 
 � � �� � �� �� �
 �� �� � � �� 
 ��
� � 
 � � � 
 � �� � � (��
<�� � � ���� � 
 � � � 	 
 � �  �� 
 � � � 
 � � �� 
 �� � � � 	 	 � � � � � � � � � � 	 	 � � � � � �  � �� � � 
 � � � �� 
 � � �� � � �� ��� � � � 	 � � � � � � � ��� 
 � � � 
 � � �� �

 � ��5
 � � � 
 �� � � � � � � � 
 �� � �� �
 � � � ��� � 
 � � � � � � 
 � ��
 �� 
 � � � �	 � ��
 
 ��
� � �	 � � 	 	 � � 	 
 � � � �� � � �� 	 	 � � � �� � ���� � 
 � � �� �2�� � �� � ���� �  =�� � � �� �� � � �� � � � �� � 
 � � � � � �� �� � � �� � ��
6� 
 �� � �� 
 �� �� � �� � � � � � � * �	 � 	 � �� � �� � �
 
 �� � � � � � � � � 	 
 � � � ��
� � ��� ��� � � � 	 � � � � � � �� 	 � � � �� � 	 � � 
 � ��
 � ��� �� �� ��� 	 � � � ��
 ������ � ��
 �8�	 
 � �  ��� � � �	 � � � � � � � 
 � �� �
 � � �
 �� ��

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

�



ACIM – Corso di formazione “La gestione dei depuratori biologici” 
Catania, 9-10-11 Novembre 2005 
 
 

Giuseppe Ventura  –  Disidratazione dei fanghi attivi digeriti  4 
 
File: Relazione2-05 Ventura - Disidratazione fanghi.doc 

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

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

" 
 � � � �
 
 �
 �	 �
 � 
 � 
 � � �

' � � � 
 ����� � 
 � 
 �

6� 
 � � � �� 
 � 
 � � � 
 � 
 � �5
 � � � 
 �� 	 �� � � � �
� � � � � 
 � � � � 
 
 � � � � � � � � � � � 
 � �� � � ��� �  =� ���
	 
 � � � � � �� � �� � � 
 �� �
 � � � � 
 �	 �
 � 
 � 
 � � � � � � � * �
� � �� � �� �  �� 	 � � � � � � 	 	 � � 
 
 � � 	 	 �� � 
 � � � � � � �

 �� �� � �� � ����� � � � � � �
 ��� � �
 �� * �� � 	 �
 � � ��



ACIM – Corso di formazione “La gestione dei depuratori biologici” 
Catania, 9-10-11 Novembre 2005 
 
 

Giuseppe Ventura  –  Disidratazione dei fanghi attivi digeriti  5 
 
File: Relazione2-05 Ventura - Disidratazione fanghi.doc 

�
 

� �$�� � � � ! � � � � %� �� � � � � � � � � �

� � 
 �	 � � 	 �� �� �� 
 �� 
 �	 �
 � 
 � 
 � �� � � � �
 � �  �� 
 �� � �� � � � � � � 
 � �� � �� � 
 � � � � 	 � � � 
 � � � � � 
 � � 
 ��
 
 � 
 �� � � � 
 � �� 
 � 
 �� �� � � �� 
 ��
� 	 	 �� � 
 � � � � � �� <�� � � 
 � � 
 � 
 �� 
 �	 � � 	 �� �� �� 
 �� 
 �	 �
 � 
 � 
 � �� � � � 
 � � ���� �
 �� � � � � � � � 
 �� � � � � � � � � 	 � � � 
 � � � � � 	 � �� � �2� � �� � 
 � ��
#� � � � 	 � �� � � � � � � � � 	 � �� 
 �� � 
 � �  �� 
 � �� �� � 
 � 
 � �  � � � � � � � � � 	 � �� � � � � � � � �� �� � � 
 �� � 
 � � � � � � �� � � (�� �� �� � � � � � ���� � � � � �
�� � 
 � � � 
 ��5� 	 � � 
 �� � � � 
 � � � �� � � � � ��� � �� �� �� 

 ���� ���� �� 

 �� �� �� �� �� � � 
 � �� �
 � � � �� � � � � � � � � � � � � � � �� � � � � � 	 	 � � �  � � � � � 	 � � � � � 
 ��
� � � 
 � � � � �
 � ��� � � � � � 
 �	 �
 � 
 � 
 � ��� � ��� �
 � � � � � �� � � �� 
 ��� � � 
 � � � � 
 � � � � �
 � � 
 � � �� � � � � � 
 � � ��* � � � 	 	 �� ��� � 
 �� � 
 � � �� � ��� �
	 � ��
 � �� � � 	 � � � ��� � �� �
 � � � ���
� 5� � ���� � � �
 � ��� � � � 
 �� �� � 
 � � � �� �� � � � � � � 
 �� � ��� � � � � � � � � � 
 � ��� � 	 � ��
 ��� � 	 � �� � � �
 ��	 �� ����
 � � 
 � � � �  �
 � � � � ����
� 5� � ���� � � � 
 �� � � � 
 � � � �� � �� �� �� 

 ���� ���� �� 

 �� �� �� ��� � � � 
 � � � � � � 
 �� �
 � � � � �  � � ��� �
 � � � �� 	 �
 � �� � 	 � � � �  � � 	 � 
 � ���� � 
 � � �� � � � � �� � � �
� � 5� �� � 
 � 
 � � � � � � � � � 
 �� � 
 �� 	 � 	 � 
 � � � � � � ��� �
 
 ��� �  � � �� � � � � 
 � � � � 
 ����� ��� � � � � � 
 �	 �
 � 
 � 
 � ��� �� �� 	 �	 � � � 
 � 
 ��
� � � 
 �� �� � 
 � � � � � �� �2�� � ���� � 
 � � �� �� � � ��� ��  �� �� � ��
4 � � 	 � � � � � � � 
 ��� � 
 � � � �� � � � � � � 
 � � � � �� �
 � � � � � � 
 � � � � �� �  �� �� �� #�� � �2� � � ���� � 
 � �� 	 
 ��� 
 �� �� � � � � � 
 � 
 ��� � �� �� ��
� � ��� �� � � � � ��� ��� � � 
 � �� �(���
 �� � ��
 � �� � � � 
 �� � �
 � � ��� � �� � �� � � � � �
;; �� �� �� 		 �� &&�� 		 

 �� �� �� �� �� � � � � � � � 	 � � � � � � � � � � � � � 
 ��� � 
 � �� � � � 
 � �� �� � 
 � �� �� � � 
 � � �� � � �
 � �� � 	 �	 � � � � �� �� 
 � �� � � 
 � � �� � ��� � 
 ��
�
 � � � �� ��5
 � � � 
 ��� � 
 � 
 �#�  � �� � � ���� � � 
 � 	 ��� � � 	 >��� � ��	 � � � � 	 	 �� � �� � 
 � � 
 � � � � � �
 ��
 �	 �
 � 
 � 
 � �� � � (3�
??�� �� �� �� '' '' &&�� 		 

 �� �� �� �� � 
 � ��� � � 
 � � �� � ��� � ��� �� 
 � �� �
 � � � � � �� � � � 	 � � � � � � � � � � � � �� 
 � � �� � � � 
 � �� � � � �� � � 
 � � �� � ��� � � �2�
� � � 	 	 � ��
 ����� � �
 ���� � � � � � � � 
 � � ��
 �	 � 
 �� � � � 
 � ����* �
 � ���
 � � � �	 � � 	 	 � ��
6� � � �� �� � � �� � �
 � � � � 
 �� 
 �	 �
 � 
 � 
 � �� � � � � � � � 
 � �� 
 � � �� 
 � � � � � �� � � � � � 	 � � � 
 
 � � � � ; �<�	 � � � 
 � 
 �� �� �� �� �� 

 �� 

 �� ���� �� �� �
	 � �� � �� � � �� � � 
 �� �� � 
 � � � 3�
?�<�	 � � � 
 �
 �� 

 �� 		 

 �� �� ���� �	 � �� � �� � � �� � � 
 �� �� � 
 � � � �#� 
 � � � � 	 � � � 
 � � ���� �� � � � � � ��
 
 �� � � � � �
 � 	 
 � � �� �(3�
@�1
 	 � 
 � 
 �� �� �� �� 

 ���� ���� �� 

 �� �� �� �� �� � #� � � � � � � � � � 
 �� � � � � 
 � � � � 
 �� � �� � 
 � A� B� ; A� � �� � � �(�� �� � � � �� 	 �� 
 � � �
 � ��� � � � � � 	 	 � � 
 ��
� � 
 � � �
 � �� � � ��
 �� � 
 � � �
 
 �	 �	 � � � ��
 ��
 � �� 
 � �� � � 3�
8�1
 	 � 
 � 
 �� �� 

 �� �� �� 

 �� ���� �� �� �#� � � � � � � � � � 
 �� � � � � 
 � � � � 
 �� � �� � 
 � ; A�B�@9� � �� � � �(�� �� � � � �� 	 �� � � � � �� � 
 � �
 � ��� � � � �
 � �� � � � � �
�5�� � � � 	 	 
 � � � � � �
 � �� ��� � �  ��� 
 �� � 
 � � �
 
 �	 �	 � � � ��
 ��
 � �� 
 � �� � � 3�
A�<�	 � � � 
 �
 �� 

 ��		 ��

 �� 

 �� 

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

 



ACIM – Corso di formazione “La gestione dei depuratori biologici” 
Catania, 9-10-11 Novembre 2005 
 
 

Giuseppe Ventura  –  Disidratazione dei fanghi attivi digeriti  6 
 
File: Relazione2-05 Ventura - Disidratazione fanghi.doc 

 
 

� ��	 �	 � � � 
 �
 � ��� � � � � � �� �%� ! � ! �=�� � �	 �	 � � � 
 ��  � �	 �� � � � 
 ����� � �� � �� �� �
 � ��
 � � 
 � � � � 	 	 �� � � � ��� � � ��
 � � � � 	 � � � � � � � �
���� � 
 � �� � � �
 � � � 
 � � � 	 � � � � 
 �� � �
 ����� � 
 � � � ��
� � ��
 ���� � � 
 �	 � � � � � � � �� �� � 	 � � 
 � � �� � ��� � �
 � � � �
 ��
 �	 �
 � 
 � 
 � �� � � �� � � � 
 � �� 
 �� � � ����� � � �
 �� � � � � ��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 

 
 
 

� 
 � � � � � � ! ( � � � � � � � =� � � � 	 �	 � � � 
 � �  � � 	 �� � � � 
 � ��� � � �� � �� �� � 
 � ��
 � � � � � 	 	 �� � � � � � 	 � � � �� 
 � 
 � � � � � 
 � �� 
 � � � � � � 	 � �
� � 
 �� � �
 ����� � 
 � � � ��
� � ��
 ���� � � 
 �	 � � � � � � � �� �� � 	 � � 
 � � �� � ��� � �
 � � � �
 ��
 �	 �
 � 
 � 
 � �� � � �� � � � 
 � �� 
 �� � � �� 
 	 � � � )� � � 	 	 
 ��

 
 
 
 
 
 
 
 
 
 
 
 
 
 

acqua filtrata 



ACIM – Corso di formazione “La gestione dei depuratori biologici” 
Catania, 9-10-11 Novembre 2005 
 
 

Giuseppe Ventura  –  Disidratazione dei fanghi attivi digeriti  7 
 
File: Relazione2-05 Ventura - Disidratazione fanghi.doc 

 
 

� 
 � � � � � � ! � � � � � � � � � �� � � � � � � � � 	 �	 � � � 
 � �  � � 	 �� � � � 
 � ��� � � �� � �� �� � 
 � ��
 � � � � � 	 	 �� � � � � �
 � 
 � ��� 
 �#� �� � 
 � ?9�C� D� �
?
(�

� 	 � � � �� 
 � 
 �� � � � 
 � �� 
 � � � � � � 	 � �� �
 	 � � � �� � � � �� 
 ����
� � ��� � ��� � � � � 	 � � � � � � �� 	 � � � � � � 	 � � 
 � �� � � � � 	 �  � � 
 � � � � � ��� � � �� � �� �� � 
 �� � � � � �� � 
 � � � � � � � 
 � � � � � � � � � � 
 ��
 � 
 �� � � �
�� � �
 � � � �
 ��
 �	 �
 � 
 � 
 � �� � � � � � � � 
 � �� 
 � � � � � ���� � � � � � 	 	 
 ��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
6� 
 �� � �� 
 �
 �	 �
 � 
 � 
 � � ��
 �� � � � � 
 � �
 ���
 � � � � � �� � � �� 
 � � � �� 
 ��� �� 
 	 	 � ��� � � �� ��� � � ��
 � ��5
 ��� � � 
 � 
 � � � � � �
 � ��� �
� �
 	 � � � �<��� � � � � 
 � �� 
 ��� � � � 
 ��
 �� � 
 � �  � � �
; ��, �� � � �� � � � � �� �
 	 � � � �
?��+� � 	 	 � � �� � 
 � �� � � �� � ���� � 
 � �� � � �
@��7 �	 � 
 � � � � � � � � � 
 � �
8��+� ��� �
 �� � �� �
�
� 
 � � � � � � � � � ) � � � � � � � 	 �	 � � � 
 � �  � � 	 �� � � � 
 � ��� � � �� � �� �� � 
 � ��
 � � �� � � 
 � � � � � � �� � � 
 � � 
 � � ��� 
 � 
 � 
 �� � � �� � �� 
 �� �
 � � � � �� �
�� � � � 	 	 � ���
� 
 � 	 � � 
 � 
 � �� � � � 
 � �� �
 � � � �� �� � � � 
 � �� 
 �� 
 � � �� � � � � � 
 �
 � � � � � � 
 � � � � 
 � � � � � � � � �
 � 	 � 
 �� � � � 
 � �� � � �� � �2� � 
 � �
 
 �
� �	 � � � � � � 
 � � � � ��
 � � 
 � � � 
 �� � #
 � � � � 
 � 
 ��
 � 	 � �
 � �� � � 
 �E(� � � � � �5� ��� � � � � 
 � ��
 � � � � 
 � �� � � � #?�999� � �� �D� �� (� �  � � � � � � � 
 �
� � 
 �� � � � 
 �� 
 � ��
 �� �� � 
 �@�999�B�@�A99�E��� 



ACIM – Corso di formazione “La gestione dei depuratori biologici” 
Catania, 9-10-11 Novembre 2005 
 
 

Giuseppe Ventura  –  Disidratazione dei fanghi attivi digeriti  8 
 
File: Relazione2-05 Ventura - Disidratazione fanghi.doc 

 
 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ACIM – Corso di formazione “La gestione dei depuratori biologici” 
Catania, 9-10-11 Novembre 2005 
 
 

Giuseppe Ventura  –  Disidratazione dei fanghi attivi digeriti  9 
 
File: Relazione2-05 Ventura - Disidratazione fanghi.doc 

 
 

#��� � ! * � � � � � � � + � �

� � �
 �� �&� 
 �� � ��� �2��� � � � � � � ��
 � ��� � � � � � � �� � � � � � � � � � � ! �� � 	 	 � � � �� 	 	 � � � � �
� � � � � , � ! � � �� � � � � %� �!  ! � � �

<� � / - $ � � - 
 � � ��
 ���
 � � � � � � �	 � ��� � 
 � � � � �
 ��� 
 � � � �
 �� ��� �
 � � � � � � 	 �� �� � � �

+, � � &�+' � � �&' 6<%� � � � ���� �� � � 
 �
 � ��� � � � � 	 	 � �
 ��	 � 
 � ���� � 
 � �� � � �� �
 ��
 �� � 	 � �� � � �

$ �<6, %�%7�' � ' � � <� � 1� � ���� 
 � � � � � � � �� � 
 � 
 ��	 �� �5� ���� �� � � 
 � 
 � �� � � � � � 	 	 �� 
 � � � � � � �� � � � � � � ��
 � 
 � � ��� � � 
 
 � �

 ��	 � 
 � ����* �
 � ���
 � � � �
 �� � � �� � �

� � / %, 1%� / � �&- , , %/ / �1� � ; � � � � � � � � � �� � �	 � ��� � � � � 	 	 ��
 �� � � � � �� � � �� �	 � 
 � ���� � ��5� ���� �� � � 
 �

?� &� � � � � � �� � � � � � � � � 
 �� � � � � � 
 �� � � � � � � � � 
 � 	 � 
 � � � � � � 	 � �� �
 � � � � �� �
� 	 	 �� � 
 � � � � � � � 
 �� � �

�

�
 

� � � � � � � � � � � * � � � � � -�

<� � / - $ � �
, �	 � 
 � � � �
 � ����� � �
 � � 	 � ��
 �	 � � � � ��� �� �
 � ���� � � ��

+, � � &�+' � � �&' 6<%�
; � � � �	 � � 
 � � �	 � � � � ��� �
 �� �
 �� 	 
 � � �
 �� ��� � 
 	 
 � � �
 
 �� � � � ��
 ��� 
 � � � �

?� � � � 	 � � 
 � � � 	 � � � � ��� �
 �� � 
 �� 	 
 � � �
 � � � �� � � � � � 
 � ���� � 
 � � � 
 
 � � � ��� 
 �� � ��� � �
� � 
 	 	 ��

@� � ��	 �	 � � � 
 �
 ��
 � � � 
 � � �� �� �� 	 � � � �� � �

8� � ��� � � ��	 � � � �	 � � � � 
 �� � � 	 �� � 
 � ��

�

$ �<6, %�%7�' � ' � � <� �
; � 1� � ���� 
 � � ��5� ���� �� � � 
 �
 � ��� � � � � 	 	 ��
 ��	 � 
 � ���� � 
 � �� � � �� �
 ��
 �� � 	 � �� � � �

?� 1� � ���� 
 � � � ��� �� � � �� � 
 � � � � � � 
 � �� � � 
 � � 
 � � � � �� � � � � �5� ��� �� 
 � �� � � � 
 � � ��� � ���
� �
 � ��� � 
 	 	 ��

3. &
 �� � �
 � � ��
 �	 � � � � ��� �� �� � �� � � �� 
 � � � � � �� � � � 	 	 
 � �
 �

� � / %, 1%� / � �&- , , %/ / �1� �
; � � � � � � � � � �� � �	 � ��� � � � � 	 	 ��
 �� � � � � �� � � �� �	 � 
 � ���� � ��5� ���� �� � � 
 �

?� %��� �� 
 � � �� ���	 � � 
 � ��
 ��	 
 � � �
 ��� � 
 	 
 � ��� �	 � 	 � �� � �� ���

@� ' � � �� � � � � � � � � � � � � 
 �� �� � 
 � � � � �  �� �� � � � � � � � �� ��� � 
 � � � �
 �
	 � 
 �� � � � 
 � ����* �

�

�
 



ACIM – Corso di formazione “La gestione dei depuratori biologici” 
Catania, 9-10-11 Novembre 2005 
 
 

Giuseppe Ventura  –  Disidratazione dei fanghi attivi digeriti  10 
 
File: Relazione2-05 Ventura - Disidratazione fanghi.doc 

 
 

� � �
 �� �&� 
 �� � ��� �2��� � � � � � � ��
 � ��� �� � � � � � � � ) + � �� � 	 	 � � � �� 	 	 � � � � �
* � � � � �� � � � � � � � � � � � � � �� � � � � � � ! � � �� ! � �  � �

<� � / - $ � �
� ���
 � � � �
 �	 �
 � 
 � 
 � � �� � � 	 � � � 
 �� 
 � � �� � � �� � �
 ��* �
 � ��� � � � 
 �� �

�

+, � � &�+' � � �&' 6<%�
; � 7 � 	 
 � � �� �� � � 
 � � �
 �� � � � 
 �� �� � 
 � � � ��  �� �� � �

?� +� � � 
 � 
 �
 ��
 ��� � � � 
 � �� � � �� � � � � � �� �� � 
 � 
 �

@� � 
 �� � � �� 
 �� � � �� 	 	 � � � �� � � � 
 � � �� � � 	 � � 
 � 
 �

8� , � � � �
 � �� � � � 
 � �� � 
 � 
 � � � � �� 
 �� �� � � �� � 
 � � � � � � #� � �� � ��* � � 
 � � � � � ��
� � � �� 
 ��� � � �(�

�

$ �<6, %�%7�' � ' � � <� �
; � 1� � ���� 
 � � ��5� ���� �� � � 
 �
 ��	 � � 
 � 
 � �� � � �

?� , ��� � 
 � � ����
 � 	 
 � � �� �
 ��� � � 
 �� �� � 
 � � � ��  �� �� � �

@� &� � � � � ��
 � � ��
 �� 
 � �  �� 
 �� � � �� ��� � 
 � � �� � � � � � 
 ���� 
 � � ��� 	 � � 
 � � �� �� � � � � ��

8� , ��� � 
 � � ��
 �� � �� � ��* �
 � ��� 
 � � � � � �� �
 � ��
 �� � � �� 
 �� ��5
 � � � � � � 
 �
 � � ���� � ���� ��

�

� � / %, 1%� / � �&- , , %/ / �1� �
; � 7 �� �� � �� � ��
 �� � � � 
 � 
 �
 ��
 ��� � � � 
 � �� � � �

?� ' � � � � � 
 � � ����
 � 	 
 � � �� �
 �� � � � 
 �� �� � 
 � � � �

@� , �� 
 � 
 � � �� �	 � 	 � �� � �� � ��� �� 
 � � ��
 
 � � � � � �
 � � �

8� $ � 
 ���� 
 � � ���� 
 � 
 � � � � ��
 ���� � � �� � 
 � � � � � �

�

�
 

� � � � � � ! � � � �� � � ) ! � � � � ! � � � � � ! �

<� � / - $ � �
� ���
 � � � �
 �	 �
 � 
 � 
 � � �� �� � � �� 	 � � �	 � �
 
 ��
 �� 
 � �  �� 
 �
 
 ��� � � � � 
 ����� �� � � � � �� �� � � 
 ��

�

+, � � &�+' � � �&' 6<%�
; � . 
 	 	 � ���� � ��� �
 ����� � �
 � �
 ��5�� � � � � � �
 � ��� 
 � � � � � �
?� � 
 �� � � �� 
 �� � � �� 	 	 � � � �� � � � 
 � � �� � � 	 � � 
 � 
 �
3. %� � � 	 	 �� � � � �� � 
 � �� � ��
 � ��
 �� 
 � �  �� 
 �

$ �<6, %�%7�' � ' � � <� �
; � &� � � � � ��
 � � ��5
 � � � � � � 
 �
 � � ���� � ���� ��
?� &� � � � � ��
 � � ��
 �� 
 � �  �� 
 �� � � �� ��� � 
 � � �� � � � � � 
 ���� 
 � � ��� 	 � � 
 � � �� �� � � � � �

�

� � / %, 1%� / � �&- , , %/ / �1� �
; � , �� 
 � 
 � � �� �	 � 	 � �� � �� � ��� �� 
 � � ��
 
 � � � � � �
 � � �
?� $ � 
 ���� 
 � � ���� 
 � 
 � � � � ��
 ���� � � �� � 
 � � � � � �

�
 



ACIM – Corso di formazione “La gestione dei depuratori biologici” 
Catania, 9-10-11 Novembre 2005 
 
 

Giuseppe Ventura  –  Disidratazione dei fanghi attivi digeriti  11 
 
File: Relazione2-05 Ventura - Disidratazione fanghi.doc 

 
 

� � �
 �� �&� 
 �� � ��� �2��� � � � � � � ��
 � ��� �� � � � � ! � � � � � � �� � 	 	 � � � �� 	 	 � � � � �
� � � �  ! �� � � � � � � � � � ! � � � � � �� � � � �

<� � / - $ � �
� � � � 	 �� 
 �� � � 
 � � �� � � �
 ������ � 
 � � �	 �� �
 
 ��� � �� ��� � � � ��
 ��� � � � 
 � �� � � �

+, � � &�+' � � �&' 6<%�
� � � �
 � � � � � � 
 ���� � � � �
 � �� � � �
 � ��� �� 
 � � �� � ��� �� �2���� ���  � �	 ��
 � � � 	 �� 
 � � � � � � ���
�� � � � 	 � �� ��
 � ��� �� � �� ��� � � 
 � � 
 � ����� 
 	 	 
 � � �� �
 � ��� ��� � 
 � � �

$ �<6, %�%7�' � ' � � <� �
; � &� � � � � ��
 � � ��
 �	 � � � � ��� �� �
 � ��� �� � �� ����� � 
 � � ��

?� 1� � ���� 
 � � ����� �� � �
 ��� � � 
 �� �� � 
 � � � ��  �� �� � � � 	 
 � � �� 
 ����� � �
 � �� � �
 � 	 
 � � �� �

�

� � / %, 1%� / � �&- , , %/ / �1� �
; � +� ��� � � 
 � � � � 
 � 
 � � � � � � �� � � � �� � � � � � �
 � 
 � � �� � 
 � � � � 	 	 �� � � � � � 	 � 
 � � � �
 � � � 
 �

� � � � 
 � �� 
 �

?� ' � � � � � 
 � � ����
 � 	 
 � � �� �
 �� � � � 
 �� �� � 
 � � � ��  �� �� � �

@� &
 � � �
 � � ����� �� � �
 ��� � � 
 �� �� � 
 � � � ��  �� �� � � � 	 
 � � �

�

�
 

� � �� � � � � � � ! �� ! � �� � �� � � � � � � � � � � �� � � � �

<� � / - $ � �
� � � � 	 �� 
 �� � � 
 � � �� � � �
 ������ � 
 � � �	 �� �
 
 ��� � �� ��� � � � ��
 ��� � � � 
 � �� � � �

+, � � &�+' � � �&' 6<%�
; � %�� � 
 � 
 �� � �
 ��* �� � 	 �
 � 
 �
 � ��� 
 � � � ��� �

2. &� � 
 �� �� � 
 � � � � � �� � � �
 
 � � � 
 � � �

$ �<6, %�%7�' � ' � � <� �
; � &� � � � � ��
 � � ��5� � �
 ��* �� � 	 �
 � 
 �
 � ��� 
 � � � ��� �

?� 1� � ���� 
 � � ����� �� � �
 ��� � � 
 �� �� � 
 � � � ��  �� �� � � � 	 
 � � �� 
 ����� � �
 � �� � �
 � 	 
 � � �� �

3. &� � � � � ��
 � � ��
 �
 � � 
 � 
 �
 � ��� � � �� 
 � �
 ������ � 
 � �� � � �

� � / %, 1%� / � �&- , , %/ / �1� �
; � ' � � � � � 
 � � ��
 �
 � � 
 � 
 �
 � ��� � � �� 
 � �
 ������ � 
 � �� � � �

?� ' � � � � � 
 � � ����
 � 	 
 � � �� �
 �� � � � 
 �� �� � 
 � � � ��  �� �� � �

3. &
 � � �
 � � ����� �� � �
 ��� � � 
 �� �� � 
 � � � ��  �� �� � � � 	 
 � � �

�



ACIM – Corso di formazione “La gestione dei depuratori biologici” 
Catania, 9-10-11 Novembre 2005 
 
 

Giuseppe Ventura  –  Disidratazione dei fanghi attivi digeriti  12 
 
File: Relazione2-05 Ventura - Disidratazione fanghi.doc 

�
 

� � �� � � � � � ! � � � � �� � � � � � , � ! �� ! � �%� � � � �� � � � � � � � � �

<� � / - $ � �
+� � 
 �� � �
 ���
 � � � �
 
 ��
 �� 
 � �  �� 
 ��

+, � � &�+' � � �&' 6<%�
; � � � � �� � � �� � � 
 �
 ���� � 
 � � � � � � 
 � ��� �� �
 	 � � � �

?� <� � � � ��� ��
 ��� � � � � 
 �� � � �� � � � � � � 
 � � � � � �� � ��� � �

�

$ �<6, %�%7�' � ' � � <� �
; � &� � � � � ��
 � � �� � � � � � 
 ���� � � 
 �� � �

2. &� � � � � ��
 � � ��� �	 � 
 � � �
 � ��� �	 � � � � ��� ��
 ��� � � � � 
 �

� � / %, 1%� / � �&- , , %/ / �1� �
; � +� ��� � ��� �	 � � � � ��� ��
 ��� � � � � 
 � � � � ��
 �� 
 	 	 �� 
 �
 � � � � 
 � � � � 
 �

2. , �� � � � 
 � � ��� �� �
 	 � � � �� � � � � � ��
 � 
 � � � ����� � � �� � � � �
 ���� � 
 � � � � � �

�



ACIM – Corso di formazione “La gestione dei depuratori biologici” 
Catania, 9-10-11 Novembre 2005 
 
 

Giuseppe Ventura  –  Disidratazione dei fanghi attivi digeriti  13 
 
File: Relazione2-05 Ventura - Disidratazione fanghi.doc 

 
 

$��� ! � � � � � %� � � �� � � � � � � � � � ! �

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

·  7 �$ �� � �� ; FA� 
 � �� ; ?D9GD?99@� #� , � � � �
 � � � � � � � � � 
 � � � � � � � � � � � � � � ��  � � � � � � ��� � �� � ���� � � � 
 � ��� � 
 � � � � �
� � ��� � ��� �
 � � � 
 � �� � � �
 � ��H
 � � �� � �� �?G��� � � � 
 �?��
 � ��
 � � � � � � ��� � �	 �
 � �� � �; ; �� 
 � � �� �; I I I ��� ��; A?(�

·  ! 7 �� � 	 �� � ��?AF�
 � �� ; FD9FD?999�#� / � � � �
 � 
 � ��� � 
 � � � � � 
 
 ��H�� � � �� 
 � � � � � �)�7 �	 � � 	 �� �� � �� � � � � � � � �� � � � 
 �
�� � � � � 
 � �� � � 
 � �� 
 � � � � � � � �� � �	 �
 � �� � � ; ; � � 
 � � �� � ; I I I � � �� ; A?�� 
 � � � � � 
 � 
 � ��H
 � � �� � �� � ; �� � � � � 
 � 8��

 � ��
 ��� � � � �?8�
 � � ��� �; I I F�� ��; ?F�� (�

·  7 �$ �� � �� ; A?� 
 � �� ; ; D9AD; I I I � #� 7 �	 � � 	 �� �� � �� 	 � ��
 � � � � � �
 � 
 � ��� � 
 � � � � � 
 
 ��5�� � � �� 
 � � � � � � � �
� � � � � �� � � � � � 
 � ��
 � 
 �� � � � �� 
 � I ; D?J; D&%%� � � � � � � � � � � � � ��� � � 
 � � 
 � � � � � � 
 � ��� � 
 � � � � � � � ��� � � � � � 
 � � � � �

 � ��
 � 
 �� � � � �� 
 � I ; DGJGD&%%� � � �
 � �� 
 � 
 ��
 � � � � � � � �� � � � 
 � ��� � 
 � � � � � 
 
 ��5�� � � �� 
 � � � � � � � � � � � � 
 � � � 
 
 ��
� �� � 
 � ��� � � � � � �� � � ��
 
 ��� � � �� 
 � � �� � �� � (�

·  7 �+�, ��� ��8AI �
 � ��?8D9JD; I I G�#� 7 �� � � � �� 
 �$ 
 � �  �� � � (�

·  � � � � � � 6 � � � � 
 �6 � %� � � � � � � 
 � � � �
 ��� � � � � � � � � � � � ��� � � �� � � �� 
 �� � � � � � � � � �� � � 
 
 ���* � 
 �� � 	 � � � � �� � � � � � 
 ��
� � ��
 � 
 � �
 � � ����� � �
 � � ���

�

. ��* � * � � ! ) � � � � � �
�

)�" � �� �� �7 � � 
 � � � � � � � ' �7%+6, ' K� - � %�7%� � %�' &4 6%�7 � �" - E� ' / 6, ' � ���)�%
 �� ��0 - %+� � �
)�� � �� ��$ 
 	 � � � �� � � 7%+6, ' K� - � %�7%� � %�' &4 6%� �)�%
 �� ��&' � 7%, � � � �
)�, � � � � � � �+
 	 	 �� � � � � � ' �&- � 76K� - � %�7%E� � ��$ +� ' � / � �7 � �7%+6, ' K� - � %�7%� � � %�' &4 6%�7 � �

<&' , �&- � �B�%
 �� �� � ��<� �� � � ����  � �' ��&� � � � � � 	 � �

/ ��� � � ) � � , � � � � � � � �
�

)�7 � � � ��+� � ���, �� � 
 � 
 � �$ 
 � � �� � � � #' �&�� �$ ��	 �� ���(�
)�7 � � � �	 	 
 �<�� � � 
 �, �� � ��� � #' �&�� �$ ��	 �� ���(�
)�7 � � � ��� � � ��E�
 � � 
 � �� �<
 �� � � �� #' �&�� �$ ��	 �� ���(�


