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Model Identification and Simulation of Synthesis Gas Reactor

H. Atashy A. Ara G. Yaghooby 

Abstract The natural gas steam reforming process is the most important and economic method for 
producing hydrogen and synthesis gas. Synthesis gas is the primary material for production of many 
chemicals such as methanol in petrochemical plants. Modelling of the synthesis gas reactor, as the heart 
of the plant, has specific importance in petrochemical industries. In this paper, simulation of the syngas 
reactor of 2-ethyle hexanol of Arak petrochemical complex is performed by use of mass conservation, 
reaction kinetics, fluid dynamics and heat transfer equations. In addition, the effect of mass transfer 
constraint, which is a key parameter in modeling of the reactor, is determined by modelling of the 
catalyst pellets, where its results can be used in catalyst production method of the unit. This will have a 
large economic benefit. The reaction kinetics used in this paper is obtained by comparison of kinetics 
presented by many researchers which has minimum error when used for experimental data. The model 
presented has predictions for improvement of desired products, which will have considerable economic 
value with respect to the large annual production of the plant.

Key Words Simulation, Reforming Reactor, Reforming Reactions, Model, Kinetics.
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�!�U2   ���'E�%  89��� 9Y%���   8C�9�    ,� ��9� �9V���
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 � ��!�!���  #&%���� O�9D�� �9�        �9��0�1 � �9D �B9=� 2

  �	���99��'��( 7�4�99�0 ,� 7!�99� ,�99- �99�4'(899� �99%

��0���[11]��(��*C,�:
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)G` (KJ/Kmol.H 1541298 −=∆

2224 H4COOH2CH +↔+
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 q�7N� ���� 2��% O�U�� 8C���� 7(��*C,� ��:
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     �9��% �9� 8>9�4�(�U �Y9� 2�� Xu9N . 9F����#99��

���N � A���| 2��)G( � )](��� ���0���.
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1�  % q�7N� � � 5��'����     �!>9% 5�� ��
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8�� ��� ���C� ��,:

•���% �� 5�>n� 8>�4�(�U ��� z� ����� 2��.

•��!>� 2��U 8>�4�(�U J���.

     ���E� J��|�1 #!1�- �Z� � �% A��|  ��RQ(    J�'= �% 
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8>99�4�(�U �99��s
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91 �9% M�
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O�99D���99� �99�� � q�799N� �99V7N ��
991 ;99�1��< �99��% 

 ��0 899� �99% �� 8>99�4�(�D .  q799N � X�99$!�� �99%
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4�(�U�� 8>����% .

           2�9*N &9%��� ,� ��/!9�� �% �!>%�� q�7N� ;�1��<

�� 8� �% ��,�0��:
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iy     q7N �4'� �>U i     �9��% �� }'B$� � M� .  A���9|

�Y%��)]x( ����N �)� (��� ���0���.

  D�EF$ ����%	 <��.,  .    ,�- }'B$� �(���? 8����

�Y%�� ,� �� 5�'( �� ��, 8� �%��0 [16]:

)�`(∑ λ=λ
N

1
iig y

gλ��99�� ,�99- }'99B$� �99(���? 8���99� ���iλ

99�q799N �99(���? 8���iM�� iy �4'99� �99=� 50 � 

   �� ���0�1 ,�- }'B$� �9��%.iλ       ��
91 � �9� ,� �)%�9(

8��.t�*��F(    �9� q�,� �% bar_      8���9� ���
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�(���? ,�-   ��? � _      #���%�9�% �%�� �� O��71� �=�

8�� ����'E:

∑ λ+=λ
N

iig y)P.(
1

0101

)�_()K.m/W(KDTCTBTA 32
i +++=λ

���N � A���|)� (� ��� ���0�� .

 D�EF$ �'���?��+   .         ,� �� ,�9- }'9B$� �!�,'	>9��

 5�'( �� ��, �Y%��8� �%��0 [16]:

)�G(∑ µ=µ
N

1
iig y

iµ     ��
1 � �� o%�(������%   ���   50 �I!>9%��   �9% 
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991 � �99��( ,�99+ �99% K�99% 
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 �Y%�� �)�`(  �tP    ;9U ��
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