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Abstract  
The petrochemical industry, including petrochemical processing, oil refining, and natural gas 
production, generates large amounts of wastewater. Thus, the petrochemical industry produces a 
large amount of wastewater containing a variety of pollutants. Therefore, the main objective of 
this study is to evaluate the treatment and simultaneous production of methane from 
petrochemical wastewater by different cathode materials in single membrane-less microbial 
electrolysis cells. Three single membrane-less microbial electrolysis cells were made of 
polymethyl methacrylate. The systems were 15 cm long, 15 cm wide and 10 cm deep with a 
total volume of 2.25 L. Anaerobic sludge was obtained from an anaerobic digester of Isfahan 
municipal wastewater treatment plant (Isfahan, Iran).  The anodes and cathodes were held 
together by plastic screws with electrodes spaced 2 cm apart. The MECs performance was 
described by using several main parameters, electricity generation, gas production, COD 
removal, and pH levels. According to the results, the removal rate of COD in microbial 
electrolysis cells with the SS316 cathode was higher compared to the other two systems. So that 
the maximum removal efficiency of COD with SS316 cathode under a voltage of 1V at HRT of 
48h was 85%. Also, the results indicate that the production rate of methane and the content of 
methane with the system containing the SS316 was higher compared to the other two systems. 
The maximum methane production rate of 56 ml was with a content of 85% under a voltage of 
1V at HRT of 48h. Based on the results, the microbial electrolysis cell containing the SS316 
cathode was introduced as a promising system to treat and produce methane from petrochemical 
wastewater. 

Keywords: Microbial Electrolysis Cell, Wastewater Treatment, Petrochemical Wastewater, 
Methane Production, Cathode Material. 
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Table 1  . Physicochemical characteristics of 
petrochemical wastewater 

Parameter Value
COD (mg/L 490-5 
BOD (mg/L) 316-330
pH 7.3-7.9 
Conductivity (ms/m) 1-1.1 
Total phosphorus (mg/L) 0-1 
Total nitrogen (mg/L) 6.50-8.15 
NH3-N (mg/L) 1-1.7 
NO3-N (mg/L) 4- 5.4 
NH4-N (mg/L) 0.80-1.04 
NO2-N (mg/L) 0 -0.01 
Sulfide (mg/L) 0-1 
TSS (mg/L) 212-247 

4�%y#% 
�(�� ..�/� ��"�B ��!B� ��� 0����!���@� #�1�J ���)�
�7��.)�G� �~/�B���)��.� S���� �)����� �3��+ 
�F��H ;� ��"�


� 3E�" .#% I)�A��� #�� ���39����� #���+ ���� 
�� *������#�u 4
��;�y���� <�������; #u 4��� 3��+ 
F��H  ���
� 0���39

�� ���1 I)�A��� )��� #��+ B ��!B� .�/�� 4�(�) �) .��J ��� 0����!�
�") ��!B� 
/N�J ��������)��G�� 
�� ���y�*y����������� ,�`�

#%#�
� �") ��!B� ;� S�#+ �" .	\Z^� C��3� �	
DC �� ;� �	{����
���������� *�7B .#�#% 4`���;���"�� )���� ��;�<A�`� ;��

���( 

�&% :?u�J�&� ��&A�N� �&�% .���% ��
�$ .#�% �	����9���;�
����� �"�� ;�	{	\)	��5�� .#% ��t 
�� s ��(  ) �  ���L3�

:��H .�/� �) �"�B ��!B��� 0���!<�	%\�) �  �� 	�%\��
$ �(�.�/� ���  ) �) �G� �"�#% 
.�3E�"�*��1�J D�V� �)��

����� �"<	\%��
���L3�C�$ � ����B�� ;����#I#%�G� ��
.#�%
�� ;� :��H	{	\�H�H �	�B����\4(�) 
�.�/� �"�B ��!B��0

����!��� )��  #%" ;� .�h@V� 
��������4�(�) :���H r?�(�
����� �� �"�.#@� I)�A 
�<���) ¥A� ��L3� .�/�� ��" �)�	\S����

��) �) :���~
$�) k���/�I)�) ���1 #�% 
�� .#� � ���L3�	)��7
��%	� 
�;���"�I�� ;� 4��1 ;�#���������� ��"<� ;�����n �����

#N�)
��#���1)�
=� � �) 
������ �) ��" �� #�% I#.(Arvin et 

al., 2019a).

06568�� F"��!� 9�  

�����0COD ���% d � {��% I)�) 6����+ �) I#��� :��B�� :� 0



�  g�2T� ��	���A  �B��E +*�#
��... dx.doi.org/10.22093/wwj.2019.167223.2806 92

����� ��� 	
�� Journal of Water and Wastewater 
�
����
���� ����� ����� Vol. 31, No. 2, 2020 

Fig. 1. Schematic diagram of the MEC systems 
(1) inlet, (2) outlet, (3) gas outlet, and (4) electrodes 
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Table 2. Operational conditions of MEC systems 

Phase Operation 
mode

Interval
(day)

HRT 
(days)

Applied 
voltage

1 batch 0-30 2 0.6
2 continuous 30-38 2 0.4
3 continuous 38-46 2 0.6
4 continuous 46-54 2 0.8
5 continuous 54-62 2 1
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Fig. 2. COD changes in systems containing  
various cathodes during the experiments 
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Fig. 3. Current changes in systems containing different cathodes during experiments 
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