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KEY WORDS: Methane steam reforming, Pd-Ag membrane reactor, Optimum operation conditions. 
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K_M  Methane Steam Reforming (MSR)       K`M  Tong 

KaM  Shift reaction        KbM  Matsumura 
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����/� %����� %��eL"����� P��'�� ��	]SN[� $2���#�� �0���� �
�;��g�� ���� �	�e"�3���� �� �7#�� ��"�1� �f	�L�)	�� ��7#�����e� �
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K_M  Yu         KcM  Shu 

KaM  Sweep gas        KdM  Nam 

K`M  Oertel         KeM  Tong 

KbM  Uemiya        KfM  Gallucci 
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K_M  Assaf         KcM  Tube-side 

KaM  Hoang        KdM  Sulfide nickel 

K`M  Hacarlioglu        KeM  Annulus-side 

KbM  Plug 
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K_M  Xu         KbM  Willm 

KaM  Froment        KcM  Adris 

K`M  Birdseell 
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�@��1���d�%C!"��	��%5".�E������L8����9D����7���(�)� 3��*)�
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�%����C���	��5#�����I�*������������0�L���@����	���������
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�@��1���c��|"�>��	����;���VSS�W��/�����l����	$��
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calc. expCH CH

CH exp

X X
error

X

−
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�	������:,��;���

@��� �/� ����� .��� �t�O� �)� ��g��#���j"	�/� ��� �D�B� ����
X�����f���	�-�������	�#��,�)	��j�l�����������/�F�I�	����

%���*/	���e����/�$������f	�	�*�	����3%(��&# �j"	�/��f	�%�������� �
��

�)��>N%�����M�����%�����������3<
��%������)����%�����7O������	

�;<=�����:���]G?[4��
��

�	�-����	���j"	�/��

wo�Mo��CHd (mol %)�

ru��o��HSO (mol %)�

M��s��HS (mol %)�

s��CO (mol %)�

s��COS (mol %)�

ssMu��s��Sweep gas (mol/min)�

MM�u��Lumen pressure (bar)�

u�u��Shell pressure (bar)�

��
�)��>P���M���%���	�%������8� �&�Q����;�<=���I��J���%��:�����

���M�]G?[4��

�B	����	�-����*�	�����

M u��s����*=	����>��

g/m
]�M�M]�����7���(�=��*�7�	���

cm sM�u��%&	���gO��

cm M��%1����gO��

 µm �s��m�L8����9D��
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78	�#����R��M��S�<�%������T����0+���)��4��
��K_M  Runge-kutta 
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���k(�����@�>������*��+"��(��'����*)	��������������C���C�
	�	"��/�����	�$��	�2"	��	.�������,"	.E	��)���	�
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��	�� ,"	.E	� 	�� ��*�� +"��(���	� $��9�� ��� ��*�� 6����:"����4�
�E	��1�q ��� ����,"	.E	��)���	�%���;(� ����C���C����"��%"�1

,�)	��� �#�� ��#�� �)� 3���C� Q�U�� �#�� ��� ������	�E�����
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��@�>���	��7�������*)�����P��:*����9����+5/������*�����4�d�� �
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NHV ����C 

PVV ����C 

PHV ����C 

  

T=5#� k, z= !ca!  m, P(Lumen)= ##a!  bar, P(Shell)= !a!  bar
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HGO/CHP = N 

HGO/CHP = bbaH  

HGO/CHP = bPaU  
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��K_M  Driving force 
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HGO/CHP = bPaU  

HGO/CHP = bbaH  

HGO/CHP = N 

 

 

T=5#� K, z= ?HaV  m, P(�<
;�)= !a!  bar

A��,g = c ×××× 
ch?V  m, H#O/CH_= � 
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P = GGa?  bar 

P = Wa?  bar 

P = G bar 

P = UaG  bar 

 

T=5#� K, z= !ca�  m, P(�<
;�)= !a!  bar 

A��,g = c ×××× 
ch?V  m, H#O/CH_= � 
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P = UaG  bar 

P = G bar 

P = Wa?  bar 

P = GGa?  bar 
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T=5#� K , z = !ca�  m, P(�f;f) = ##a!  bar 

P(�<
;�) = !a!  bar, H#O/CH_= �
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H ×××× 

ch?V  

U ×××× 
ch?V  

? ×××× 
_h?V  

Ha?  ×××× 
_h?V  

T=5#� K, z = !ca�  m, P(�f;f) = ##a!  bar 

P(�<
;�) = !a!  bar, H#O/CH_= �
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