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1 Plexiglass 

Chemical Materials Concentration (mg/L)
CaCl2.2H2O 5.125

NaHCO3 2.3
KH2PO4 6
ZnCl2 0.0625

FeSO4.7H2O 0.052
MnCl2.4H2O 0.012
MgSO4.7H2O 3
NiSO4.7H2O 0.02075

Ammonia-Nitrogen 3.8125
Ammonium Phosphate 4.3375

Urea 20.0375
COD 188
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Fig. 1. A view of the feeding system: 1) Feed tank, 2) 
flow equalizer, 3) membrane bioreactor 
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Fig. 2. Propylyne membrane used in the system  
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Fig. 4. Variation of ∆P0 with changes in flux 
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Fig. 5. Variation of dp/dt with changes in flux 
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Fig. 6. Variation of flux with mean pressure  
[aA�`*)��� �'H 1� �� 3
2)�
� ��<	 K�  1� ��� 5�1

b- ���
+) 

e`f`P���HnDEPS >SMP �0���� �!A �� 

1
nO- *B�1� ��EPS ��S��� �*�)�1,� ��� 1� �N 3
�� "� ��� D$���<�
)*� �l $< $)�
-���
�� �l $��� 3��EPS ����� D$�+P �
�i�5�
�0

�!	 ��\� "�� .���� �
8� 1-SMP *�� ��� ���
E �� ���� $�)�
-
 �&�
B� �
� D$�� R[�8 ���<( �S�B 1� �D1�F  1�H �� ��� � $�%l

��_V 5�
0 �$%)�� �� KB�%� 4��1� 1��) $��� "�1�� "[�b� ��
��
 KY��B �� ����<( "�� �'
	
��
� �
����_V 3���� _
��',� ��
��� ������

"$
u
'l
�� �1n�� *�2&	1� ��
)��� �� *P
) �� 9�$l1� �l �B $�)� 
(Fengshen & Husain 2006) D���B 3�1�l f�Y%� �� 1��� *�&  . "�

$%)�� *�� ����&)� ��l �
�� D��F&�B� |!�� �
{ D$�)�+
��� ��� �� "�
 �� ��0�  ��
�� 4�:	 � $���� �&���$) �
�8� �
&l�� �E�� �1&��
B

 *�� ���F-� *�2&	1� �� ��� �$��� *�
'B ��\]- ���� .$�&	�x1
nO�-
SMP *� ��<) �� *)�1,� ��� 1� ��� 3
a-�1�H `G� �� ��
� �� .$

�� 5��$
�
�1lSMP $%&�� *2&	1� _
a�� �� 1� �� ���)"���
y�t.(5��$��
�
�1l `��G� �����SMP-C 5���=��S� ���� h��	�
- ��

 3
�<
H(Lesjean et al. 2005) ��B� D��� ���<) "1&�<
� 1
nO�- �
���)sp(.
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Fig. 8. Effects of SMP on critical flux 
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Fig. 9. Effects of protein concentration in SMP on 
critical flux 
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Fig. 10. Effects of carbohydrate concentration in SMP 
on critical flux 
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