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Abstract  
The large volume of consumed water and pigments in the textile industry subsequently produces 
hazardous wastewater, which potentially may cause serious environmental problems. On the other hand, 
due to water stress in Iran, the need for further treatment of this wastewater is more urgent. In recent 
years, electrochemical processes have been considered as an efficient process. The lack of information to 
build large-scale electrical coagulation units has led to the deficiency of extensive application of this 
method in industrial units. In this paper, the removal of color and COD in the wastewater of a textile 
factory in Tehran has been studied in order to determine the efficiency of the electrocoagulation process 
and to find optimal operation parameters. Optimum distance between the electrodes (4 cm), optimum 
electrical potential (40 V) and electrolyte concentration (4 mgNaCl/L) are the main achievement of this 
research. The treatment efficiency achieved in this research is 69% for COD and 96% for color removal. 
 
Keywords: Industrial Wastewater, Electrochemical Treatment, Textile Industry, Aluminum 

Electrode. 
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W��+	 ��#��Q�� �$Q�R 
��+���#-# 7 �� �3�
��' 8��7����&��
��# ��
�$ �� �H�	 �	# F�# �7 ���, �#�"	 ���$�J�&L�	 G�� ���� 

.(Körbahti and Tanyolaç, 2008) �� .��� _��*	 ��7 �#��"	
��&� �������C��� ��@-#QRF$ �#G  � ��# N�� �� F�# ��

���*	 .�� -# F$ �#G  ���% �� ��8�� C��	 ��������� ����	 ��
'P$��	����.(Órfão et al., 2006) ��'P$ ����&� ������ J�&L

 e��#� �����$ N��% �� �� ���!7 -# ��'�B �� J� �MA� ����	 ��
��# ��	 �#-� ������ ��� J�&L F�# ���� #� �#� C���� 3���	 ���#�$

$ �M$�� � �#�, ��c.(Teo et al., 2022) .
� ��+B�� i��# ���?�������0��
 � ��:).��� �	�R��$�R

���, 2��;+	 .�� 0��
 ���������� C��������7 �� ���$ �� �7 ��#
.���� ��� ����#���)-�����)"+��&	�)U��)i�m��& ��
���
�)��?B�)
f�-� ��)D+7#� ������#��� �#����"V1 ������	������ .(Ramalho, 

2005).
.�� � �@�7#� 5L����� u����# ���#�$ ��':��#������� N��*$#


#�_���&���1 -#�zL�� ����&�8#��7�)���� 0��+�&
 2����
�����	 0��;+�#����� 0��?: �I!	 . �M	�W\+�&�- ��� ���V$�# ��

 -# 0��;+�# F��# .��� �� )�!P� F+��� ���� -#��� �� ����� -##���� 
-�9���- )��#�#���#��7 V�$������ F��rR�$nR���� ���# �
+� ����H�#�"	 ���, ���$�.�� -# �� �V�$ ���0��!� J��&L ��#�
��#���	���� )Weber and Stickney, 1993(# ���� .�F.�� � 

J� �� # X���	 J�� K+�BNC��&�# �	K�� �� �����	 �M$�2��I 
+��L�)'7 ���I'?: �� NK+B# ���)��  '����$ 0�9+����)� G�y	 )��V7

��U+& G7�	 J�*:#�	����.(Mohammed et al., 2014) .
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�C� � G��� 2#����	 �����# .(Salleh et 

al., 2011) ���1 -# #��F7�$�2��V # ��:������H $KI�!	������	 
@�#G�# &7#�CY #��B���E��
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.�� J�&L -# )0Y�� ��? # �#���#�;*$ .��#�FJ�&L �	 � ����#�$
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3 Reverse Osmosis (RO) 
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 ��	#� -# �#
���
 ��7 ��� � ��I�!$ #� �G�'� �� ��&7����  � 0���7�"��	 �� 
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al., 2005) F�	��$ �� ���+I
# �E���# ��V�	 ��7 ����	- �$ ���#�� F�#
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0��;+�# �� ���+I
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# -# ��F��#0��;+��# ����
@�7#� )��� �� �'�# ��  ��� � #�B ��- 2��� .(Yousuf et al., 

2001).

1 Detergent 

)[(���Al → AL�R�aq� + 3e"

)k�$�7 (3H+O+ + 3e" → R
+ H+� � + 3OH"

���� �� �7 
C�� ��  Al3+�OH-@��7#� �1 0�� ��
�$ ���  28����	 ���)
���
 ��
�$ #� D��	���	 Z��+	 �� \	���7 �#�� #� ����- lA� �7

 ���H�# ����f�'7 2#�g F+B#���# 3#� ��� � �
� 2�V�7�$ ���� J5�
\	 ���7 )Yousuf et al., 2001(

)}(AL�R�aq� + 3	H+O → Al�OH�R + 3H�

)~(nAl�OH�R → Al��OH�R� 

u8�?�	 U���	�
� � F � -#)���	 0��;+�# ���+�
# C#��: ��� ����
 ���
�$Fe3+�Al3+�	�������@���#� ��9�� 3��H�# ���': ��� ���� 
����B ���B �� �H�	��
�$ ���� �'L � � ��&�����  � ���&����� 

 ��pH ^'+P	 �� 	�����)Yousuf et al., 2001(.
�� �G'� �� ��� ����G�)2#G�'� NKM�# @�#G�# ��#� ������

�� ��&�����  ��
�$U���	�
� G�� � ���f�'� �� �;�	 E��� N�V�� ��
�	 ��H�# ��� ��� G�'� ���&�����  ��� @��#� �� z'�	 2#�g . ��':

 _5�% 2#�g F��# lA� �� @��#� ��H�# �� � ���$�+�#��+�
# J5�
�	 ���� )Ni'am et al., 2007(.{? F�� �����+�
# ����� X���	

E��� @�#G�# ��	 � ���f�'� lA�� �� �����+�
# ���� ��H�	 ��� ���
 ���� ���&��"	 �� 2#�g F���� i���?$ @�#G���#a�� ������ ���'?� -# ���  

U  � ����?�� �#�	 C��G�# �	 C�- ��� )Babu et al., 2007(.
J�&L ).��� �#�#� ���&� �����COD)BOD )pH  ���	��

���-��# ��
�$ Z��$ ..�� ��  ���� _�  �� _���
# ��?: @�#G��#
 �4��L^'+P	 W�#�� ��)�#��	 � ���� ����	 �� F+���
 �#�, ����	

�� �+!�� �
��{�L X��	 )0�����#�����;*$ .��� _5% ����#� �� 
 ��# 0��)Lin and Peng, 1996(.

��#����� �I��+I
# ��"��# ��"��	 ��1 ��� �G��	� ��;�*$ ���T�	
JKO�� ����������	 ��
�$ �6�� )56�7F)�6���� )J��&L ����%
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J�&L ������ ����&� ���# 0��� ��+��
 ���7 ���.(Aoudj et al., 

2010) .
)� �9!��	-� i��"	 �� �+���L C���� �
�% ����#��7 _5�%

SS �������COD �n������+I
# D��?7 ���� 2�����7 �������
 ��# 0�� 0� �!	 ���&� ����� J�&L �#�� U���	�
�.(Kobya et 

al., 2016) ���� ���+I
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��+;� ������ J�&L)Keramati and Ayati, 2018(@ ��7 �n�
����# 0���� �����&� ������� J���&L �� .���� _5��% ������� 

.(Malakootian and Nabavian, 2015) .
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# ��"��# a�� ���
��7 �� )��9�� 0#��? 
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� �� ���+I
#��+��� @ �7 X��	 ��+	Q/nn
���# 0��� J��&L �� �����	 J��� �����.(Shahriari et al., 

2019) .
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)Criado et al., 2020, Núñez et al., 2019(.
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 ������7 3��: X���	 s�G�� i���"	 �� ��I��+I
# ��"��# �� �%#�
 ���# 0��� �+��� �� �%#� �� a�� F�# 0��+&
.(Hakizimana 

et al., 2017) .
F�# �� i��# F�# ��)@ �YL _5�%COD J��&L �� .��� �

���T�	 ��� � �9�!��	-� 2�'���L i���"	 �� ����&� ���B��7 D�
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Fig. 1. Laboratory reactor 
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�7�� q [0��;+�#��#�� .�0-#��# 
���� �#�	�?������*	 G��� �
�-#�$N�	 �AND (FX-300-EC)  .�� �+��
 ��7 �� 

�� #�F)@ �YL �� ���
�$ J�&L �D��&� ���B��7��� �,#�
C#��$ ��� \����� .��� -# C� �� ��7 �� ���i�m�& 0��;+��# ��� .
���{? �F����*	 D��?�����	-� ���@���  ���� N���'M	 �����$ ����T�	

)��
��+I
# ���B��7 N�*M	d�	k���.
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��+?7 ���F�'����������+�������+	�

�#�,� �+��
 �	-� jm��@������ #�������&��+L _K+�B# �R)
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Fig. 2. pH variation when the distance between 
electrodes is 2 cm at different 

electrical potential 
 8>�-t2#���y$pH �'��� �#����+��� � ���+I
# ��+	 

^'+P	 �� E�+
� ��

Fig. 3. COD reduction when the distance between 
electrodes is 2 cm at different 

electrical potential 
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�� X�$�$S�)�Q��S������� F��+!�� )F�#����� .��#��7 _5�%
 @�#G�# F��{?  � 0���8�pH ��&��+L _K+B# �� ����	�R��
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�?:# �I��+I
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Fig. 4. pH variation when the electrical potential is 40 V 
at different electrode distances 
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Fig. 5. COD reduction when the electrical potential is 
40 V at different electrode distances 
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Fig. 6. pH variation when the electrical potential is 40 V, 
distance between electrodes is 4 cm 
at different electrolyte concentration 
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Fig. 7. COD reduction when the electrical potential is 
40 V, distance between electrodes is 4 cm 

at different electrolyte concentration 
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