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 ]�-$��@ >���-$� �-��N� �-$	. :�-�o<� .1�-� g� �(� J� �\�-� ) -�

*� 	 ^9��� >�U$ 	 ���5$]�$��@ 6�/��D >��� >.	1 �P .1  � !.�1��
>.	1 .�P *� *� .�"�@ .��F ,�7 $� 1.�� JC�� 	 !� �-P .1 JC�� .�P

J(--I�� !�--H��. >.	1 ��,--�� )MLSS )MLVSS :�--�o<� 	SVI 
�-"�@ .��-F 69 D 1.��)-�*!.�-P V-��(� ��,-�� *-/MLSS .1
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S�t�h�I�EK2 7 ���� 
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@ ��MTBE *�!B-N� 1��-� ,-�$ 	 :��-/ ^-H�� ���-�\ !��-� 

]1 -2� )J(-I�� .1 ?�� *� :��/ �HI$ J�C���:�:���=C: N: 

PE� ---A !B---N� ,---9. 1��---� :�---�o<� 	�CaCl mg/L �/��)
�MgSOmg/L ��)�ZnCl mg/L ��/�)KH2PO4mg/L 
�/��)Urea mg/L ��/��	�FeSO .H2O�mg/L ���/�*---�

�A >1 G(�� S�a .��X�]�� )��	��[.
*� 69 ��� S Q$� .�C��  �)�-7�(�/ 	 �
�� ! ��(��. D :��2� 	

�(��("	�(K`--�� ]�--� ©--� DR���� :�--�2� !��--� )COD)COD  
.�--(/�. ]�--� ©--�DRD���  --���*--7�7 0 )!�DO !��--� �--(�

>���$� _. �  � ]�
U� �u�I/� !��@Hach ]��HQ30D  )pH �-(�
*� >���$� .�C�� !��@pH �/�-A �R -� J���-(� ]�-�  -���� PJ )

GC-Mass *--� *--9,Q� �� E--� + ? --H�/�� f�--$ :�--�2� .�--C��
 _. --� �K9��--7����--�
�0�|]�--�����A/5975C )TEM EM 

LEO906, Zeiss � ---<7� .�--5/ �R --� !��--� �9	 ---&� *--���
J--I�$ @.�	�K�� 1��--� .��--X� :�--�2� !��--� �7 --(�Q91 !	���--� ) --�

<�A��/�A �R � � �$ 1.�� �9 �
(�~]�-�  �PJ300 ��G9�($ -� )
*� C�� �/�A �R � ]�
U� �� !��x�
/ 	 �
2� ?�.� !� ���0 .�

�<W���>.�/ 	 �	� 	!��� :��2�MLSS 	MLVSS >1 G(��A.�

t�u�� 7 k� �' 
t�P�z{� h����$2COD ( � 1��I�� �=��� (� 

�� !.�B@. � �� E� + w9 ($|��  ���� �
�� �-P �-(�7 .1 S�-@�
.1 > � EzA~?��-��N� >�-U$ .�1�-<$ *-� *-0��  -� .�-�� >�A *x.�

 
B+ ��.1COD *� �HI$COD �� � 5$ *�7	�  -� *�	�D */ ��1
COD mg/L ��� !�.�1 �--2� *--� �� �� 	 >1�--� �(R��--�K9 �--$	.

*� � .��� *(A�1 �7	,$ ��� ). � 69�,"� E�71*!.�P 	 :9�(-5�� *-/
 .1 
B+ � ��$�. :9�(</COD ]1 -2�|�� 	��� �-
�� .1 S�-@

 �(�7]1 2� �/��	��*���� ��1 -� w9 -($ *-� *-0��  -� 	*�-�1
 )>���COD ]1 2���� �-
�� �-(�7 .1 S�-@ 
B-+ � ��-$�.  -���

*� ��.1 .�A � '($� *���� .��X� ����\ 
*--27 j� .1 =�--" *--Q�($ *� --5� V--��� *--/ !� y--�$ �--<9�d 	

] -� .1 ��. K<����� -A S -Q$� �� n-D )���>�-�� �	. !.�1�-�)
MTBE *--�7	� �--C
Z  --���� �--
�� �--(�7 .1 S�--@ *9�--� V--���

 � ��$�.  � p�
�� ���/���A 
B+ ��.1]��[.
�GQ$ ��. z<� 	] � .1���� :Q7 J(I�� �� >1 G(��  � ] -2"

 
1 Agilent 
2 Mettler 
3 Sigmo 

>��9a� 
B+ *� JI�$ @.�	�K�� w9 ($ �HP .�$1�/ S��F� �(G$ ! �  �
�P��U� .1 �	. >1	pH ij-� �l�RTPH *-�7	� .��-X� �� �.��

�
�� �(�7 .1 S�@ *����
�� �(�7 .1 S�@ � -5$ ��� :9� .�$1�1 6� /
 �9�. / >���1��!�(/ � ��.1 :��/	.�-�� 
B+ .1  � �-(G$ ! -�

 ���]��[.

COD (mg/L) 
W@: U�
B+ ?����N� COD ��XU� >.	1 ]�P .1

t�S�h d8�� ���32O�'��e 4	: W�X�2 � � 
>�. �� �2� *(G� L9 �� *-9BN� 	 *� -5� V9��A �U� )J(I�� !���$�

 	 ,/�
@  �MTBE]�$��@ )]�$��@ 	 �A f	�A !� �  -� !,-9. ! �
 �jF�/��
�� �(� EKA) �A >�� 5��.(

)�-�$ � �D 	 �/�/ . (R � !�.�1 )J(I�� . / !��(�� .1 :Q7 .B�
/ R t$.  � �I� )JC�� $ �-AB@ �� �-2� 	 *-��1� .1  �� 1�� !�(I
]�$��@ ��7��  � 	 > � L9 >��F t$. *�  � �A E9�H� !�]��[.

*� */ !. @� � >.	1 �P .1 ?����>���-$� )�-�� Q$� ]�-P *-� �	.
]�$��@ *� >�A E�K5� ! ��/��
�� �(� 	 � -�� �-AB@  -� .��-�.

J(I�� 	1 �� .1 �7� . � 69�,"�)]�$��@ �U�  ��b	 *("�@ .��F ��q
�� t$. .1 ,�$ 	 >���$� .1 ������N� � �A .��9�D  �*!.�P �� �2� */

�]�$��@ >���$� > � *�  ��/�	�/��-
�� �-(� .1 *-/ �-" 9 �-��N�
 �jF �l/��+ *� �9 �$��
�� �(�) ���. EzA�*27 j� .1 .( 	  -��9 

��. K<� 	�] � .1���� ]�-$��@ >���$�  -�� -���-
�� �-(� 1�-�
]��[.

]�$��@ *(�I$�1 >�A *C+3� w9 ($ *� *0��  � � -�� �AB@  �  �
 ]�-$��@ >���-$� 69�,"� 	�� *(�-I$�1 V-��(� 	 >�-A >1	,-"�  -�  -�

���/��--
�� �--� S�--@ �--(�) 1�--� Ez--A��--�XU� .1 .(!�� --P 	
��. K<� ] � .1~�|~ *(�I$�1 >	�U�����/��-(�7 .1 S�@ 1�-�

]��[.�\�� *�]�-$��@ >���-$� 69�,-"�  -� ���5$ ��-�D 69�,-"�  -� 
�-��/-� .�*-P-!.� /--*(�-V���--]�$��@ h�X� �\�  -���/�

�($ -� *--�$ q �-� �-(� *-� ) �--�� �-�1 Ez-A�? -27 j� .1 .(�x --� 	
K<�--��. �� .1--] ���� U�-� >1	�--� �\�-*���5$��/��- 

4 Yuema et al. 
5 Bao et al. 
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�� �2� �� �2� *(G� L9|> � *� �� �2� > � 
WX:Y�]�$��@��� >���$� �@��/��D ^9��� J(I�� .1  � 

� �� .1 k
('� ! � 

W@: Z�]�$��@��� >���$� ?����N� J(I�� .1  � 

���/��($ � *�$ q �� �(� ��XU� .1 :��o<� 	!�� -P ��. -K<� 	
] --� .1 ���� )*--� �\�--� ]�--$��@ ���--5$ .1 >�--A E�K--5� ! --�

 .�A �34 "��/�	��/��($ � *�$ q �� �(� 1��]�	��[.

W@:a�J(I�� .1 ]�$��@��� *(�I$�1 ?����N� 

W@:l�*� �\�� ?����N� ]�$��@��� ���5$ J(I�� .1  � 

t�t�O�'��e G�/�2 	%(� ���32  �
�HP EzA��� �2� )���� �	. >�-�� >.	1 !.�1�-��/���� �-�.1

]�--$��@ >���--$� !�.�1  --��/� --���--
�� �--(� V--X" 	��� �--�.1
]�$��@ >���$� !�.�1  ���
�� �(�*� .�$1�� �� �2� g���� :�<��> �

>��� !.�1���/��	�/��]�$��@ �� ��.1  ���
�� �-(� 	�/�	
�>���$� !�.�1 ��.1 �/� ���
�� �(�1�� �-�� :-9� ! -9�@ */ �$

]�$��@ >.��$� � �� �AB@  � */ >���-$� V-��(� .�-�� �A. *� 	.  �
]�$��@ �-�XU� .1  � ��-$ $�" ��. -K<� 	|)E-�" 
B-+ !��-���� 

�(�	�z�� 1�� ]��[.

W@:r�]�$��@��� >���$� ^9��� ?����N� J(I�� .1  � 

t�g�O�'��e �( �, I�� ', 4	: W�X�2 � � 
*� ]�$��@ ��.�� .�C�� >��� >.	1 �P .1 >�A E�K5� ! � �� !.�1��

�	. ! � Boxplot 	Barplot  !��-� :�-�2� !. -�� .�1�-<$ J-�.
]�$��@ :�W$ �� 1��2� *$�<$ �	. :9� .1 .�A >1 G(��  � *�  � ?.��

 *(A�1�� k
('� ! ��	. .1 �"1 &� �-A S�-$ �� >1 G(-��  -� 	.�,-"�
SPSS �A J�.�$.

O�'��e��� ��	32 4	: W�@�2 � � 

W@:n�]�$��@��� 1��2� J(I�� .1 >�A E�K5� ! � 
.1cc ��! ��	. .1 *$�<$��	 S���S�

1 Fernandez et al. 
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W@:��]�$��@��� �A. *� 	. �$	. >.	1 �P J(I�� .1  �
>��� �	. *� !.�1��Barplot 

� <� .1 */ .�PEzA ! -� �	��-� *-C+3� w9 -($ )1�-A �W$ -��
]�$��@ ��,�� :9�(5�� .1 >�-A E�K5� ! � ���-� �-� .1 *-$�<$

 ! ��	.��	��*� */ ��� :�W$ �� .�P��!a � �jF  � ]�$��@ 

�/��--
�� �--(� �	. .1��	 S���!a --� �--jF  --� ]�--$��@ �/�
�
�� �(� �	. .1��.1 S� ��$ �� �� 1�-0	 *-$�< �-A�1.E-/ .1

]�$��@ 1��2� 69�,"� � �� �AB@  �  �.�" 9 

t�q�O�'��e��� ������(�� ���32  �
*� .�C�� ]�$��@ !��7�".�� :��2� J(I�� .1 >�A ��7�� !���� ! �

SBAR V��� >�A *��� �9	 &� ��TEM EKA) �A >1 G(��|�.(

WX:Tp��9	 &�TEM *�]�$��@��� �� >��� ��1  �

)�-7� . -� 69�,-"� >.	1 .1 �C$ 1.�� *$�<$COD ]1 -2���� 
�
�� �(� .�A *���*� �9	 &� �� �� >1�� )>��� ��1 .1 L9��7��� ! �

 *� �
�-�) _�U(� 	 �� q f��$� 	 (_�-U(� 	 >��H-I8 ).	 �-A ! -�
!�(/ � f��$� :��o<� *(A. ! � *('7 	 !� *$�<$ .1 !� *-� ! � �-�1

 %�'-5� E-� F >�-�� *-('7 E-R�1 .1 .�-�� !�(/ -� f��-$�  -� ! --�
*(A. *� !� !�(/ � 	 �
K�� ����\ *('7 ! � *-� !� E-� F g-7 Z .�-P

*('7 >���/ h U� h�
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*� �
�� !�(/ -� )S�-/ J-'� ).	 �-A ! -� ]�3-" )�-I/�/ ! -� ) -�
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*� J(-I�� 1�-K
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