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Abstract: Biodesulfurization of oil component is an important biological Attraction of the 
oil industry. Researches and studies in this area are going on to reach to the industrial scale. 
On this way, there are so many problems which can be solved by proper research. In current 
article, the aim is creating desirable technical knowledge for a special bacteria 
immobilization our studies around this subject proved that this method is very useful. 
Immobilization process has been performed successfully and the desirable support (calcium 
alginate) was selected. As the second step the concentration of calcium chloride and Na-
alginate was optimized (0.05 mol for the first and 700 mlg for the second) optimization 
steps was complete through the factorial method. In the last step through the same methods 
we could prove that our immobilized bacteria is renewable and can be recovered for using 
in another desulfurization experiment.  
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 �� A() %��C� ������ �� �(># A���*����"� ��5��#�H -�6$(���� =�>�� ���* . () K:5# �9��# 1�� ��

) �L�# G�� ������ �(># ������ -�
#� �J N��(># 3 A��J �(� ZA() (��H�D M�0# �� ���H -��� 	# 3 %*� A(

��J ���3 A(5� V��������* M�0# ��.  
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� .�����  

	# ����� ������� �3�� 	9�LD ��"�Y�* �6$ (�)�� Z 1�� ���3

� �#��� �� �"�Y�* ���* 3 =�Y %� �� ������ ?�]�< ��$(��H�D

 ��� ��>�� I�*H2SA���H �� ��  A(��� 	# ��$ ��$ ()�� A(���� Z

%*�]^Z_Z`[.1��a6$  �� ?�]�< �]�b0# �� �"���<���# ���3 

 3 ����# �� c����� =�d�$ �� A��� %� 3 (�* %� ZW�e3��� �96�

A��� ��  �$ I��#(���� ��$��� H2S 3 SO2 	����H I�* 3 A() 

	# %L�� M�0# (�() ����.   

 ��5��� ��"����� BG�� /f�� %L�� M�0# �� ����� ��$(�L��

 X�6� �� I�*H 3 ���3�5� ��"��#� I��:� �>��� �� 3 �(�*�

	# �"��6�Y�*����]gZ_[ .	# B4� �E�� T�� ��  W6f �� �� ��)

 	��3�(�$ 	��������*(HDS)(2#  ��"�Y�* �� ����# ����* ��

�h�� ���Y� �� ����* -�G�# ?��GD� 	�3 (��� ?$�� 	9�LD A(��6

%:* 	D�F �� 3 	�� ������ %L�� 1����h -() �� 

	,�0#]UZiZR[Z 1�220# A��� B3� �&*�� 3 ��>�� �� �� �)���3 �� �

%*� . B3�-H %:* 	���96f M���) %9f �� 	���� T3�(�# ) ��5D

� ��#� 3]� (	# %6�2���� 3 ���G$ �<  	Y�� ��� ���� G�� 3 ()��

�� (���# ��29� �������� ������� 	6� �l�# 1D���3G�� ()��.  ��
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 %���&D �� 3 	��:��� ���' �� W6f 1�� �� () B4� (���� 85� ��

?$�� �� ]�� %�9��h 3 ���# 	�� A(�a�< ������� ����� ��� 3 

� ���h A���*���� . 	
������� 	��������� -���f �� ��2�20� 1��

(BDS)%*� ��D�� �&*�� 3 ML�  . ��"6L������3�
�# -��� ��

%*� A() 	��*��) ���� �*��* �� ��O�# 1�� ���� 	�3��# .
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 ���� ���<W6f 1�� =�>�� ()�� 	#=�>�� �� %��"� �� 3  ��5��#�H 
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%*� A().  
  

  
9:&; . �
�
�*��$ =�-,RIPI-22  ��'�*>?� @->�'�>���
���EM 

360 Cambridge model   �
��#,�A$ �$;BBBB  

  

 C'�D; .��*��$ �&� ���$ E��F*�� ��-� .�� 3��� G�!���0 

����  ���� ��	
� 

1 KH2PO4 6 g 

2 Na2HPO4 4 g 

3 NH4NO3 1.2 g 

4 Sodium benzoate 2 g 

5 MgCl2.6H2O 0.75 g 

6 MnCl2.4H2O 0.004 g 

7 CaCl2.2H2O 0.001 g 

8 FeCl3 0.001 g 

9 Deionized water 1000 ml 
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9:&H . 6IJ �$ %�K 1�' ���-�� �LK �$ �#�#� OD ��

 M-� C-Nnm ��B  

  

�OH .� 5�P Q����� 4'� �$ .�!/0 )'���-!�  )Hony–comb(  

 �� ������ ��] p�#��* ��&,h �3� �� %��C� ����� c�D B3� ��

 ��&��`*`*`cm3(���� =�>��  . w�� �� ������ ��] p�#��*

2MgO.1Al2O3.5SiO2 ()�� 	#.  
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iQQ	9�#   �� �� ����;�H !�(* =��_Q	9�#   ���� r�9:# AG����� mH

 �� 3 A���ºC`QQW� W#�� ��F ��  	# ���� . �� -() ��* �� (&�

 Zc��� ��#�g	9�#   	��9* -��L��o*�* ����) 	��9* p5Y -�3 ��

=�9&# (	# �D�E� T�90# �� 	# r�9:# 	��Y �� 3 �������� . 1��

 (���9� !�L9� T�90# �� A�,h A�,h ���' �� r�9:#M 
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`/Q	# A(��
} ��)���� ��   W'�� T�9* ��D�� %��C� ��$

 ����]R,`g[.  

  

D�� . "= �' )�*+, 	 ��= 6� E�C, %	�  

iQQ	9�#   �� ���H =��_Q	9�#   !�*��< ��LD �D�� �� ����

mM_QQ(pH=7.0) �� ºC`QQ	# W�  ���� . ��#� �� T�90#

ºCRQ wo* 3 A(�*� g	9�#   	��9* -��L��o*�* ����) -�3 ��

&# 	��9* p5Y=�9 ( r�9:# %f�* �� 3 A() �D�E� T�90# ��

	# (*�� c��� ��#� �� �� ���� . ��&,h �� �� A() W�
5� T�

 A() A(��� p}��)R*R*Rmm3 (  �� ��D�� %��C� !L������3�
�# 3

	# W'�� T� ��).  

  

F�� ./� &�C, %	��"= �' )�*+, 	 6�  

R/_	L�������� =��   �� �� -4�*`R r�9:# AG����� mH =�� 

	#  �� A���*� �� 3 !���HCl) N` ( ��pH=2	#  !���*� . �� w<

p�  M*�� ��) r�9:# -() ��(�(< �� (�() r4�Y� !�� 3 %f�*

NH4OH) 1N ( ��pH = 8	#  *�3 !���  �9'�D4�g	9�#   ����

 	��9* -��L��o*�*)=�9&# 	��9* p5Y -�3 �� ( �D�E� T�90# ��

 �� wo* 3 ���� W�
5� T� �� ��:�� I*��# ��~ �� 3 A()

 p}�� ��&,h)R*R*Rmm3 (	# A(�����)]`i,`U[.  

  

8�� . �' '�#= 
C���� G�A�����( GA�'#��H��� /IJ KL��

G>H� 6�� M�4� NA  

�* W6f M*�� 	
������� 	�������g T�90# ���� 	9�# 

 �������*  	6����d� ��D -(����� �� w< �� 	��9* -��L��o*�*

 ��  %L��������� -���f �� 3 A(���� W� �D�� �� wo* 3 A()g 

	9�#  1D��� 3G�� �� �3�� -����Gd$ ����)DBT (  1��� p� ��

`QQ	9�#   	��G6$ �� ���� rpm_R �� ºC^Q ��  �(#_Q %f�* 

	# =�>�� ��) . 	��������* %���&D 1�6:� ����DBT 3 A(��6�h�� 

��(2#_\ W��D 	� 	L�3�(�$ )2-HBP ( ��D �� �� �� A() (����

	# 	�H A��(�� ��� ���' �� Z()�� 	# ���� !���6�.  

  

O�� .KL�� )�*+, 
C���� G�A�����( GA�'#��H��� /IJ 

G>H� 6�� M�4� NA �' &>PA  

6f -���f �� ��D�� %��C� ��"��9* M*�� 	
������� 	��������* W

 ��  %L���������g	9�#   �3�� -����Gd$ ����DBT 1��� p� �� 

`QQ	9�#   	��G6$ �� ����rpm_RQ �� ºC^Q �(# �� _Q %f�* 

	# =�>�� ��) . 	��������* %���&D 1�6:� ����DBT 3 A(��6�h�� 

��(2#2-HBP �� �� A() (���� 	# 	�H ��D ��  ��� ���' �� Z()��

A��(�� 	# ���� !���6�.  

  

Q�� .$#� &3�C( @�A�#= KL�� %	�  

 wo* 3 �l�# X�$����# �(��� �J %*� ���� X��* ���"� ��5��#�H ��

3 !��J 1��&� �� ��5��#�H T3(� =�>��  �� ��5��#�H %��"��� 

!�$� . �l�# X�$����# ��(&� ���2# 1�� ��^ �� =�(J �$ �J A��� �� 

 T3(� 3 ��D�� �O� �� {,* 3� �� ����� ��_ �O� �� �"�H X��� 

(#H ($��Y X(&� X�"5:� �� ����� ���# �� /0� �J () ��D��.  

  

R�� .6�� M�4� �' C>���,?��( #� �'H>�� ���0,  

�� X�"�L�����J��� �(��� Z=3� �9��# �� V��������* W6f =�>�� X�

 �D�� �� X�5�L) �� w< 3 A(���� q��Y T(# M�0# �� A() %��C�

 3 ���� V# �D�E� -�J��Gd$ �� 1D���3G�� X� ���� T�90# �� ���(>#

 X��� A��(�� �� %L�����J��� %���&D -�G�# =�] -�#� %)�� �� w<

2HBP�) V# 1��&� �.  

  

6	�S�. $��( @�A�#= $TA� &���( 6	�S� 	' �' ��U>� 

VW�  

  

�9�� .�#���� 
���  

DBT 3 2-HBP  A�d�*� v9�*��(λ=280nm) HPLC  �6< ��

EiQQ ���
�� 3 uvgsQ -��* �� ����3 T(# NOVA-PAK 

C18(300×3.9mm)mH ��0�# ��D ��  / W�������*�(70/30) 

	9�# p� -���� 3 A��� �h� �� ���� �2(flow = 1ml/min) ��#� �� 

ºC^Q%*� A() =�>��  .  

 
� .��� � ���	
  

 ?:� �� A() ��� ��")3� �� ���� �� %��C� W6f @�20� 1�� ��

 ������ ���� W�hRIPI-22 (���� =�>�� . �3� �� ������ %��C�

�����5�) ��$ 3 �� ������ !� m�� W��� �� X����� ��] z�#��*

A��(�� Z-H �3� �� 1�� �>��� �� 3 ���� �L�# ������ %���&D ����

(���� ��� %��C� B3� 3�. ���9� �� ������ -(5� %��C� %9f 

�5�) ��$������ ��] p�#��* 3 ��  1�� 	
�G�D T�b�� =(f

 �5�L) �� w< W��� 1�6$ �� �� ()�� 	# �$ ������ 3 �"��9*

��L) �"�H �3� �� �$ ������ �C�� Z�D�� T�90# M*��(��) 	#  . ����

 	6� T�b�� ���� T�&D W#��f ����� ��Y 	���Y ��5P �� �"������

 �� %)�� ($��Y ���3 -�
#� 1�� N]�6��� �"6�G�H ���# �� 3 (�)��

No.  Factor1  Factor2  Factor3  

1  -1  -1  -1  
2  -1  -1  1  
3  -1  1  -1  
4  -1  1  1  
5  1  -1  -1  
6  1  -1  1  
7  1  1  -1  
8  1  1  1  
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(���� %��C� I���� 1�� �� . 1��a6$ ��"�� �� ������ %��C� ��

 W* 3 ���H Z����;�H !�L9�\  W
) ����6� ���' �� ����� T�g 

 %*(�(#H.   

	# K:5# ����6� 1�� �� ���� �� ����;�H !�L9� ���< �� ����

 ���� %*� A��� �� �� ���5�� %���&D �d�� ���< 3� �� %�L�

���< �� ���H T�9* �� %�L� %���&D �� ('��W* ��$\ T� Z

 ����� I���� �� ���H 3 ����;�H !�L9�`_R/_` Z^UR/gn 3 _R ('�� 

%*� A��� .� �� ���� �� ��O�# ���� ����;�H !�L9� ���< ����� 1�

(���� m�:��� 3 A��� I*��# %��C� . !�L9� ���< 1�� �� A34f

 %��C� �#� ���� 	
���
# ��5�� =�
0�*� 3 %#3�2# %9f �� ����;�H
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 ��������� ������ %��C� ���� I*��# ���< m�:��� �� w<RIPI-
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 ZT�9* ��(2# �� (�����f (��L$ �l�# ���< %Y�* �� �� W#��f

 ���< %Y�* �� 	D�b# ����;�H !�(* ��(2# 3 (���9� !�L9� %O9P
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() A��� . +�,* T3(� �� �����D �$ ���� �O����#^ A��� -�5� 

%*� A().  ��5��#�H` �� n T3(� @�F ^ -H ����� 3 (���� =�>�� 

 T3(� ��g%*� A(#H  . ��$G����H ZT3(� 1�� ����� �� ���� ��

 () K:5# I���� 1�(� 3 () =�>�� ���#H A��6) W#�f ��` 

���(� 	52� W6f 1�� �� ������ -��L��o*�* !>� 	�&� . 1�������

 �$�����D 1�� ��l�� -�G�# 3 () =�>�� �d�� �����D 3� ���� �$G����H

 W
) ����6� ��R() K:5# .  

-6
-4
-2
0
2
4
6

��
��

 �
��

�����

��	
��

��� ���

�������

  

 /�-F .= '��� 
���>?P ��IJ @��^� ��'�I� _A�T  

  

6	�SD .�T�� &�2�� 	' �' )���,?��( �BA	 )��YP "

6�� M�4� �' �'H>��  

)μmol2HBP/Kgdry cell weight.hr( 

 �����

���	
�  

 ���	 �� ������ ����	

���  

 ���	 �� ������ ����	

���  

'  (/')*+  (,'  

-  -/'.'.  '/0-)  

+  0/,*,  -/-1(  

(  -/')..  (/()*  

*  +/')0'  +/(+.  

0  ').-  '/0-,  

.  ./11.  +'(  

,  */')+.  0/*+-  

  

����&# ���#H ���*�0# �� w<  ������� �� �� -H �� �$����# 1��

	# �3��<  (��	�0�# -H x�*� �� 3 (#H %*(�  ��$�����  ����
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 ��5��#�H ����� �� �
���,��6$) T3(�g (	# A(�� Z��) 1���"�

 ��5��#�H �� r���# %���&D_ 3 i	#  ����;�H !�(* %O9P �� ()��

 {,* -�6$ 	�&� �C��(� ��)` ( 	�&� Wh�(� �� (���9� !�L9� 3
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5� ����;�H  ����� ���"� ����2# ���< A(�$�QR/Q 3 �]�# UQQ 

	9�# �� 1�� �� 3 %*� =�� ����;�H !�L9� ���< �� A���*� �� I��
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#� . 	�3 %"� �� !$ ���
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