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 و����� 
� الله و �;&�2: (9&�� =,� >� )���١٧٠(ذ

� �,= از#��&��3 $�ا#'&CD            '#را E9$ �(ھ F
 G&دا��� �� 
 ���� ����� ا�&� و ��ور در �
3
 و #�Iس $�ا را �� 
6ر/�	


م �� از روی �
م، �7ر و ��دری ��ا��ر .ز��/&�'��	 ��
$�ای را 
��2&� #�$�� �� در #��� در$' 7

�ر و%�د	�ن 
&�#��� و از ر��8 آ��� 

گ /&
م و از #��� و%�د	�ن در راه ��L (�9 و دا�K� Gش 
	�خ و 

���(�.  
از آ�*��� �� �*9&= از ��I# ،�9Qس از ا����� ا#' �� ھ�ف و !��'  


ده I# G�#د �
آ�
�GC را ���&� �� ��C و #�K' ا���' ھ��� را �� 

 -�L وظ&;� و از 
�ب 
� " ا��، �,)&�؛ � �QC(�38
 ا� �� ��
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 اللهَّ (6ّ و %=ّ � �� �&V�9W(� : "ا

 ����ھ� و  از�7ر و

6ر/�ارم �� ھ)�اره  �9Q� دو ���در (6�6م ا�

در	�� ��، �9V (;� �8&�ه و �
�)��� از ��Cر !;9' ھ��� /"	�� ا�� و در 

�ده ا��؛ �
ای �
 �)�م (
�X ھ�ی ز��/� ��ر و ��وری 
� �8D دا	' 


��ر (�2#� �� در �	
از ا#��د 
� �)�Yت و 	�����؛ %�Cب آ�Vی د��
X �Q# ل�(� �X
) �� E9$ و �
و��C، از ھ&] �)�3 در ا��- �
�ر، 


 (��ه /
���C؛
� در�\ �C)�د�� و ز-)' راھC)��� ا�� ر#��� را � 

 
از ا#��د �2Xر و 
� ���ا ، %�Cب آ�Vی د��
(�9 دا�8;
، �� ز-)' 

 �
�ون ���(�ت ا��8ن، ا� �� ���	 =2��� ����8وره ا�� ر#��� را در -�
9]� �*&�� �
 �ب �)� ر#&�؛7
وژه 

 

ا�� و د���X �_ر 
و از ا#��د �
زا�� و د���ز؛ %�Cب آ�Vی د��
 
ر_� ��2ر�� و �� ز-)' داوری ا�� ر#��� را ���2= 	���؛ �)�ل �38

ھ�ی (6�6م، 
� و�`ه �K#�از �)��� دو#��ن و ھ�.و �Vردا�� را دارم

ا��، -&�ری$���&�
-�Vزادی، ��)�ی، ��ط��، �Xدھ� $�ار-)&�ن، 


��� و را#��� �� در ا�� ��ت در ��Cر	�ن 
�دم �`اد، الله�

ادی ، �
38
 و #�Iس را دارم� '����. 


�8W از ز-)�ت آ��ن را #�Iس /��� ،��

د�$ �
�	� �� ا�.
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� �� ����� (�� )� �1����-�5�;N� )� �� �
 ���1�?-� ���1! �1�.  ���'

���.	-�' �� #:
� +�� +�1" �1F 5�jF�1�?-� ���	� 5��=� �/ 1" D�&���� 6"�� �
��� . ��1�?-� 4��

	� ��
 ��1�?-� ��	� �/ ^�! � ��������" ���j�� ���� *� ����� . p>
 ����� 9��j�  ��1�?-�  4��

 	?�1�?-� ���� �
�� �/ p>
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Voltammetric methods of analysis١  
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�1��

��" +�� |1>� :&�1� �
�� �� *� DX< �/ �� ��1R� 5�[� ��� #�� .� �� ��1" �G�� �� (�� 4�� E<�

+*����6�
�� W�2j� ��i ������ ��1" �?;" �1�.�
���' D�? � � E�1
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���� �1"��
 ��� +���
 ���&" . ���X� 1" 	F�1.��f� (�� %�
����1! 	�N�� e
� #��-�1�?-�- D�&����
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� �� ���. �" � :
� +�� e�R��

 ���* ]��2  ��6 ��
 t�2
 �/ ��G��� *� +1>< )� �2F ����A . �� �1����-� (�� ���1�?-� e�&�
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�� �� �
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١Linear Sweep Voltammetry  
2DC polarography at Mercury Electrode Surface  
3Sample Current Voltammetry 

 
Cyclic Voltammetry۴ 

٥ Potential Step Methods  
٦Normal pulse polarography  
٧Differential pulse polarography  
٨Square wave voltammetry  
٩Staircase Voltammetry  
١٠hydrodynamic Methods  
١١Rotating Disk-Ring Voltammetry 
١٢Flow-Through Electrode  
١٣Stripping Voltammetric methods  
١٤Anodic Stripping Voltammetry 
١٥Cathodic Stripping Voltammetry 
١٦Adsorptive Stripping Voltammetry 
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4- �1����&���� �*�
 ���= �" �����1  

� ((��e�&�
 �� +�� 51��
 D�&���� ������
�1��� D��� �
 ���� ��� �� �1���1_�/ ���

:
� :"�A D�&����.2  

  p>
 �� ��1�?-� �-��X� :=1
 4��m�� � ��1�?-� p>
 �" 	 ���*/ +��� U1! 5�2��� :=1
 ]�1A�

 ���1! ]�� ��� 	�N�� W&' 1" ��1�?-�–  �� 	�N�� 4�� 4�" � ��1�. 	� ��1< 	
�1" ���� D�&����

��� 	� ��1<1" t�X��� ����� �.  

1 -2-1 - %�� P�����#$�#�� ��!  

 

(�� 4�� ����� ��	� +��,�
� 	0��
����-�.�� 	0��
��&���� 51��
 �" ���1�?-� �
���� *� ���]5[ .

	� ��
 ��1�?-����" ���! +��� )� ^�! *� �����)�� � �� 4"1
 �� 4��f� #fv( +��! � +1>< �� #

:
� �����/ �� � �� 4�0�� � �-�- )� ��G��� *� �
 ���" �� . +��! � +1>< ���� ��
 ��1�?-� 1.�

����� 	� 	F�1.��f� �� D[�' �1����-� (�� #���" �����/]6[. 

  

      D?�)1-2 ( ��
 ��1�?-� ����= �" ��F� ��
 �" ���� u���� ��1" D�&���� �����  

  
�" �����1�?-� �������� ��!� 	,;�$� ��� +*���� � D?� �� �1����-� �� +�� ��F1. ��
 . ���

�" W;S� ����1�?-� )� *� �� �;�� �" �� F �" �
 ���&� ���
� )� *� )i�
 :$� ]�N,[ ]��[

 �� ��;,� �����  1A� 	" +���Kel-F�" �/ ���� *� %��� ��1" e�
 )� �
 ��� +�� Do�� e?N� ��v

:
� +�1
 ��X= .fv �� :�F�1. ����� #1A� 	" �;F )� :
� 4?�� ���
�  : 4"1
 �� 	�F�?,� :�F�1.

                                                           
١Potentiometric Stripping Analysis 
٢Controlled Potentiometric Analysis 
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 ���v

 D?� ��1-2 D�&���� +1�&. #:
� +�� +��� �� �	� �
 	���5�;N� �� ����1�?-� 4�� �" ������ ���

�" 	"/�� � #:
� 1�C�� ��� ��F1. ��
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 	-�;N� W�
1� �

:
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� ��F� �1F �/ .�":����N� #	;
 ��v���1! �
�� :Xy� D�&���� ��� 	.��" ���

	� �����	� ��!� �" 	-�?-�� ���&
� ��-�� ��1" 7/ 6��&
� 1A� 1" �
 ������/ .:����N� ���

	� 	��� �3����� ��-�� ��1" 7/ 6��
 *� 	,������.  

?-� ����" D�-� ��i �" �� +��! �����1��" �1����-� �� �� +�1�&. ��v	� ��F1. ��
���� . D�-� )�

:
9�" �� +�� p�1 � ���* ��X&� 	,�� D�&���� +1�&. . +1>< )� �" +*�� ��;F p>
 )� #4�� 1" +�f=

	� D�? � :-�G
 �" ���!���  .��� *� ����&"�" ��� ��;F ����� 1�8� : .1" ��v  ��1�?-� p>


	� +����
 ��2;� �" +��!�/ 	��� �
 ����	� +��
 ����
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����!�� D?� ��i �" +��! �����1�?-� ��� .�/ 4�1� +��
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� �� +��! e;�F ��1�?-� )� ��

7�
� �
��	� D�? � �� �N,[ ��1�?-� )� ��� �;F 	������ ��1�?-� �1�.��� .�1�?-��   +��!

:
� Do�� +��! ���' ��$� )� �" �
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� )���" 	;�h 4�0�� �-�- )� *� D? �� �����/ +1>< .

�" �
 	���&�� ����/	� +���� ��� }�� )� �;�
�	� ��1�" 4�0�� �-�- *� �� F �" �� �;F ������� . ���

	� 1&�� �� 	N>
 :'�&� �" ��� +1>< ��-�� H�
 ���' �
 �*�
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1-2-2-<��:$ 8��� �� Q��R 6,�(  
����1F	� �� 5�;N� ���� �� ]��d :
1' +*�!� �
 	���*� ��� ]��X= ����:  

1-:F1��  

2- ]1!�G�  

3- d�,� 

  

1-67��!: 	� ��,�� 	���*e� 5�;N� �
 ��F� 	�R;S � 	���� �����1. 5�;N� �� �� ��� +�*

 e���" �����) D?�1-3 .( 4�� ��5�?-�� :-�':'�� :�-��/� 5f' ���	� �� :
1' �" 1� ��� #���/

:h���?� :
1' :=1
 ��1�?-� 	?���� ����" ����h 1� U��/ � 1� . �� �
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2-Q�"�*$:��� �" :X&� ��1�?-� �
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���" W
���� 5�jF�1�?-�.	���*	� 6�
�� ���. �
)���� ��1�?-� �" �
 5�;N� *� �� ��9 ��� 1�

	� 	G� ���. 4�� *� :
����.��9 �� ]��d :
1' �" �� ����h 1��� ���/1F 4�� �" 1���� ���

	�R;S �����1. �" ��" ����h W
���� �
 	�=1
.�
 {�1v *� c�h ���1� �� �� :F1�� 1A� 	���� 51�

	� D<��' �"����
�.  

  

 D?�)1-5 (:
� 4
�
 �
 	-�;N� �� d�,�����1F:���� ��1< 	�R;S �����1. 1�A �� :N� ]��d :
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