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# � $��<`�� ���'� ^)� 

$��0' �� �9
9� L:�d �� R,�0 Y��� "# 	
)�P ��,

��  �)�:� ���,�� L:�d R)�%'� ���= .I,	
24� 

�;<����B�# Lf&g R)�%'� �#  �
E�%)�HP L���9�  (
!� "#

 ���-!� F/E �*<2��=�P � �>/E .O?  �%
� R)�%'�

 "#"&
E�� "0 "�'�) R)�%'� �;<����B�#  B� �0�� ��<)�� 	)

;<����B�#  ��%'� �# ���-!� �*���7 L���9� ����#     

��<=�#.  

      �:,"��* "0 R
P@<= ;��=� I, �5' �� ) ��7 <2

B�E "��:���"��* �<�#� �� L�E "# �,� ���-!� F/E 

� .O?�_ "q��1� �# � <��=� )5' M)!��1@ <2� �# 

Z�-!���,��� ;<= .O? �@ �F/E �p
� L�<��= . �#

# Z��1@ � ��B L=O*
� 	
�,��# 
!�-!�� 	� i��# 

,�  ��B�E�"��* �,�� ;<= .O? � "# ��=�� "��* "0 

!�@ L:E "#
�,���7�E <�P ;�D' � I0��� 
� R� <���

�#�2#)*<����B�# <��� 	� B� ;����E� �# ;<= "�E�>� Rt 

�%'� I,) R)LE� "�'� .�%'� �#)��B�# Lf&g R;<���,� N� 

N’ -# 
 $)!�E
�
 < (1 � 3  -� 	
�5 ��  �P�P N�  

N’ -# 
 $)4 -�0��� �!�E 
�
 < (1 � 3 - ��  �P�P 

�,<��� �	
�5�*<����B�# �� 
�%'� %)� R�)<#� . �2��*

 B�# S
= �*<����B�# ;�B�# "0 LE�N�  N’-# 
 $)4- 

�0����!�E 
�
 < (1 � 3  -R
# 	
�5 ��  �P�P  B� @

                                                             
1 - Double layer 
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= B�# S
N� N’-# 
 $)!�E
�
 < (1 � 3  - ��  �P�P 

�� 	
�5<=�#.  

  

EF� G;? ���  

G;? ��� H����EF� ���  

    8@�%)� ��� ;<����B�# Lf&g 	
# "/#�� .O? ��,

��  �D� �� Z�&>� ;��@ �� � F/E   B� ;����E� �# � <2,�

 5�� �, �� � F/E �� ;<����B�# .O? Y�<d "#  ��@

�<d "�
���# �P  5 �*<����B�# Y .8@�%)� .O? ��,

 �>/E;<����B�# .O? ��# ���)B��� �,) "0 LE� ;<= "

8@�%)� 	
# B��� a)�� ��,8@�%)�  ��@�)�:^�J ��, 

�� "0 �# 8�� �� 	
-��' � 	
-:@ �)	 R,�+P� )8@�% 

�:^�J) E�#� <=.  

  

;���I�+ G;? ���  

    = o' 8@�%)� 	)� ��")J M@ "0 LE� ;< .O? ��,

�
, ;<=M) �# �D20 I, # "��* F/E � <���<� ^)�

��  6�:, � L7��2-)<=�# . "# 8@�%)� 	)� �q�)�  �
#

 Y���)B�� <=�#]10: [  

C/θ = 1/ Kads + C  )2(                                       

  5 �� "0Kads   �.O? L#�Cθ � F/E �*<2��=�P "?�� 

C�� ;<����B�# Lf&g <=�#.  

     Y�

�@ �2>2� IE� B� �
@@ 	)<#C/θ ��� # C 

���# �P .O? 8@�%)� A�� "#  ��@ . b7 	)� �
= *�

 B� N�>�� "��*, � LE� )�:^�J 8@�%)� A�� <=�# <���

;<����B�# .O? "# |�#� �<��� ��<9� �-� ��� # �, ��,

�� Y�����<=�#.  

%'�    #  � �)	 � "/#��3L#�C  .O? � 6��� ��B5 

���<���E� .O? "# Y��� B) LE�]11[:   

Kads =
5.55

1
exp [-∆Gºads / R.T ] ) 3(             

∆Gºads �.O? ���<���E� ��B5 �6�� R�# #�# L#�C     

K
-1

·mol
-1

J 314/8  �T �# #�# 	)�&0 ��� # ��� 

298 	)�&0 )���}�@� � .(��  �D� a)���"/#�� "0 <,�  

C/ θ � C # ;<����B�# �� , .O?� LE� �/7 H��0 

�0 ��
P )�:^�J 8@�%)� B� $� F/E ��� . b7 �
=

")J M@ )�:^�J 8@�%)� ��
�# �E�# ���� ���� �� �,

�� M)�%� M) "#�� "0 <=�# , L'* "�
��  ��@


1d�� M) ;<����B�# Z�-!�� $� F/E ��� �#O? L

�� Z��=�"��* 	
# ���7 R20 I, # � <20 ��,

"��:����7���<� ��?� F/E ��� ;<= �B�E )(-=��, 

8 �9.(  

   ;����E� �#  B� �)	 �,����:� � �# Z�:�� "/#�� 3L#�C � 

� .O? 6��� ��B5 ���<���E� .O? �#� �)	 �� ;<����B�# 

1@

<= 	 )Z�<?5.( *� �<d y&/� �6�� ��B5 ���<���E� 

 B� .O?20 (kj/ mol) I0�<=�# @ .O? '
%)-� LE� 

� *� 6�� y&/� �<d� �%� ��B5)M "# (kj/ mol) 40 

�<=�# .O? =
:
��) LE�]12[ .Z�<? a)��� "# "?�@ �#5  

.O? ��B5 �6�� ��2� )��9� ∆Gºads��  �D�   "0 <,�

 .O? L#�C � LE� ���7 "# ��7 .O? <2)5'Kads 

 �
#")J ���<)�P � ��d R20 I, # * ��� �#O? ��,

LE� $� F/E . ;<����B�# �� , .O?R
#@ A�� B� 

�� �)�
:
=<=�#]13[.  

  

�0�� ���&�  

1- "# B�# S
= ��"��* ")J Y��� "# �%
�5 L
9'�� 

 Z�:�� $� ���-!� F/E ��� B�E "��:�� ��7 KB��

LE� ;<=. 

2-�<1�E� ;<����B�# �� ,*<����B�# ��#�7 ������ � ���� 

�� �%'� �# � <2=�#)*<����B�#  ��<��� �;<����B�# Lf&g R� 

�
�%'� %)� R� )<#�.  

3-�%'� ) ;<����B�# .O? ����# �?�� ;<����B�# Lf&g R

����%'� � F/E # ��# �*<2��=�P �F/E ) L���9� R

�� ��# Z�9�����*.  

4-= �� , 
 Y��� "# B�# S)��B�# M b&�c�  ;<��) �<�5

�<@�0 � (� (:��220<.  

5-.O? ��B5 �6�� ��2� )��9� ∆G
0

ads ��  �D�  <,�

 .O? L#�C � LE� ���7 "# ��7 .O? <2)5' "0Kads 

 �
#�� �)�
:
= A�� B� ��@<:� .O? "0 LE� 	)� * <=�#.  

6 - 8@�%)� B� F/E ��� ;<����B�# �� , .O? <2)5'

�� L
1�@ )�:^�J20<.  

 

 

 

 



 "� #$���% &� #$����&�'	
�(  	'	)���� ��% *&�� 	�+ ��� ,
�-  .�/� �� &�' 0�� &�( ��(� ��� 

 

88

Refrences 
1- V.S. Sastri,” Corrosion Inhibitor “ , John 

willey and sons, New York, (1998). 

2- H.Y. Ma, C. Yang, S.H. Chen, Y.L. 

Jiao, S.X. Huang, D.G. Li, and J.L. Luo, 

Electrochemica Acta, " Electrochemical 

Investigation of Dynamic Interfacial 

Processes at 1-Octadecanethiol-Modified 

Copper Electrodes in Halide-Containing 

Solutions", Article in Press, 2003.  

3- H. Shokry, M. Yuasa, I. Sekine, R.M. 

Issa, H.Y. El-Baradie, and G.K. Gomma, 

Corrosion Science, "Corrosion Inhibition 

of Mild Steel by Schiff Base Compounds 

in Various Aqueous Solutions", vol. 40, 

No. 12, 1998, pp. 2173-2186.  

4- M.R. Arshadi, M.G. Hosseini, and M. 

Ghorbani, British Corrosion Journal, 

"Inhibition Effect of 3,5 Bis (2-Pyridil) 4-

Amino 1,2,4 Triazole and 1-10 

Phenantrolin on Corrosion of Mild Steel in 

Acid Solutions " vol.37,No. 1,2002, pp. 

76-80.  

5- Y.K. Agrawal, J.D. Talati, M.D. Shah, 

and M.N. Desai, Corrosion Science, " 

Schiff Bases of Ethylenediamine as 

Corrosion Inhibitors of Zinc in Sulphuric 

Acid " 2004.  

6- Y. Feng, et al, Journal of 

Electrochemical Society, "Corrosion 

Protection of Copper by a Self‐Assembled 

Monolayer of Alkanethiol", vol.144, No.1, 

1997, pp. 55-63.  

7- Z. Quan, Ch, Shenhao. Li, Ying. Cui, 

Xuegui. Corrosion Science, "Adsorption 

Behaviour of Schiff Base and Corrosion 

Protection of Resulting Films to Copper 

Substrate "vol. 44, 2002, pp. 703-715.  

8- Z. Quan, and S. Chen, Corrosion 

Science, "Protection of Copper Corrosion 

by Modification of Self-Assembled Films 

of Shiff Bases with Alkanethiol", vol. 43, 

2001, pp. 1071-1080.  

9- S.K. Shukla, A.K. Singh, I. Ahamad, 

and M.A. Quraishi, "Streptomycin: A 

commercially available drug as corrosion 

inhibitor for mild steel in hydrochloric acid 

solution", Materials Letters, vol. 63, Issues 

9–10, 2009, pp. 819–822. 

10- E. Bayol, K. Kayakırılmaz, and M. 

Erbil, "The Inhibitive Effect of 

hexamethylenetetramine on the Acid 

corrosion of Steel", Materials Chemistry 

and Physics, vol. 104, Issue 1, 2007, pp. 

74–82 

11- M.G. Hosseini, M. Ehteshamzadeh, 

and T. Shahrabi, "Protection of Mild Steel 

Corrosion with Schiff Bases in 0.5 M 

H2SO4 Solution", Electrochimica Acta, 

vol. 52, Issue 11, 2007, pp. 3680–3685. 

12-8 .8 � ��<��
�.   �)�
:
��=��-!� "��1!�/� ��<��)��?

  �*���7 # 	
!�B�<
:)� Y�9�D� B� �-) �*<����B�#CO2 

      <) ��,  �) C� � �2#0 ;��E �J�'  5 ��-&:� #   "�&�� �

	)�� ����/ <&?2/;��:=2/  ����B1390.  

13- L. Elkadi, B. Mernari, M. Traisnel, F. 

Bentiss, and M. Lagrenée, "The Inhibition 

Action of 3,6-Bis(2-Methoxyphenyl)-1,2-

Dihydro-1,2,4,5-Tetrazine on the 

Corrosion of Mild Steel in Acidic Media", 

Corrosion Science, vol. 42, Issue 4, 2000, 

pp. 703-719. 
 

 

 

 

 

 

 

 

 



���� ���� 	
�� / 
�5/ �����1 /����� 1393  

 

87

1���*��  

 

 

                              +                      
  

  

 J=�1- &�' 0�� 	�>? K4��  1  

 

 

 

                           +                                       
 

 

 

 

 J=�2->? K4��   &�' 0�� 	�2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 J=�3- #4/4� J-�? M���;
� �(� �� 5/0OP
Q ��RS   E��Q �� �+��   ���9�$���$ �����&�' 1 
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 @ �1-T�� U#$���% J�8��3� 4��� #$���% #������ ;3=7� ���;3�����   #$���% 9��;� 	3�8���   �?��   ��< ���

� 9 ;' &� ��< O('&�' 0�� ��;' #$���% J�8��3� �� J-�? �?��   ��< V�W% #'�1. 

 

 ɳ(%) θ  
ßc 

(mV 

decade_1) 

ßa 

(mV 

decade_1) 

-Ecorr 

(mV) 

icorr 

(µA 

cm_2) 

C(ppm)   

  89 95 196 0.01009 0 <,�= "��:�);<����B�#  �<#( 

51 0.51 97 125 197 0.00495 25 

80 0.80 85 72 153 0.00201 50 

84 0.76 102 98 114 0.00166 100 

88  0.88 65 57 170 0.00118 150 

 B�# L�
=  

N�N’- $
# ) <
�
!�E (1 

�3 -	
�5 ��  �P�P  

  

 

J=�4-  #4/4�J-�? M���;
� �(� �� 5/0 ��RS   E��Q �� �+�� OP
Q  ���9�$���$  �����&�'2 
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 @ �2-#$���% #������ ;3=7� ���;3����� T�� U#$���% J�8��3� 4���   #$���% 9��;� 	3�8���   �?��   ��< ���

&�' 0�� ��;' #$���% J�8��3� �� J-�? �?��   ��< V�W% #'�� 9 ;' &� ��< O('2 

 ɳ(%) θ 

ßc 

(mV 

decade_1) 

ßa 

(mV 

decade_1) 

-Ecorr 

(mv) 

icorr 

(µA 

cm_2) 

C(ppm)   

  89 95 196 0.01009  <,�= "��:�);<����B�#   �<#( 

75 0.75 76 104 192 0.00248 25 

92 0.92 95 66 146 0.00079 50 

94 0.94 68 40 110 0.00060 100 

95 0.95 124 85 173 0.00048 150 

B�# L�
=  

N�N’- $
# )4- ��0��� 

 <
�
!�E (1 � 3  - ��  �P�P 

	
�5 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

 J=�5-� #$����&�' ��&�' Y�;��Z? &�' 0��  1 2�����&�' OP
Q T8S;'  
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 J=�6-#4/4�  �� @�
/� &� &�( 	)������% *&�� 	�+ ,
�- �' �� ����� "�   ��� "� 	���� O8�[�=���  ���

OP
Q  ���9�$���$�����&�' 1. 

 

  

 @ �3-#4/4� &� ��< O(' \��3� � "� 	���� O8�[�=��� ��� 	)������% *&�� 	�+ ,
�- �' �� ����� "�   ��

OP
Q �� @�
/� &� &�(  ���9�$���$�����&�' 1.  

 

ɳ(%) θ  Rt (Ωcm2) R0 (Ωcm2) C(ppm)  

- - - 118.63  - <
E� 

58 0.58 285.69 118.63 25 

69 0.69 382.74 118.63 50 

76 0.76 499.62 118.63 100 

82 0.82 649.51 118.63 150 

N�N’- $
# ) <
�
!�E (

1 � 3 -  	
�5 ��  �P�P  

  

  

  

  

(Ωcm
2
) 

(Ω
cm

2
) 
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 J=�7-#4/4�  �� @�
/� &� &�( 	)������% *&�� 	�+ ,
�- �' �� ����� "�   ��� "� 	���� O8�[�=���  ���

OP
Q  ���9�$���$�����&�' 2.  

  

 @ �4-#4/4� &� ��< O(' \��3� ��� O8�[�=��� ��� 	)������% *&�� 	�+ ,
�- �' �� ����� "�   ��� "� 	�

OP
Q �� @�
/� &� &�(  ���9�$���$�����&�' 2.  

ɳ(%) θ Rt (Ωcm
2
) R0 (Ωcm

2
) C(ppm)  

- - -  118.63  -  <
E� 

66 0.66 346.89 118.63 25 

73 0.73 432.37 118.63 50 

81 0.81 610.45 118.63 100  

86 0.86 831.77 118.63 150 

N� N' - $
# )4 - ��0��� 

 <
�
!�E (1 � 3  -  �P�P 

	
�5 �� 

 

 

 

(Ωcm
2
) 

(Ω
cm

2
) 
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 J=�8-&�' 0�� EF� ��;' ;���I�+ G;? ��� 1"� ]W( � � . 

  

  

  
J=�9-&�' 0�� EF� ��;' ;���I�+ G;? ��� 2"� ]W( � � ;' . 
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 @ �5-O'�^  EF�   ��;�� ��&< �����3(� EF� &�' 0��  � ��;'1 2  

���B�#;<�  .O? L#�C Kads  .O? ���<���E� ��B5 �6��(kJ/mol) ∆Gºads  

N�N’- $
# ) <
�
!�E (1 � 3 - 

	
�5 ��  �P�P  
1856  598/28-  

N� N’- $
# )4 - ��0��� 

 <
�
!�E (1 � 3  -	
�5 ��  �P�P   
2829  642/29-  
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