
 

      :������� �	
���  
���  �� ��� ��  ��� ����� *

  
  

  
             

�� �

�א���א��א���� �

	

	�� ��� ���  >>/א�� �
� ���
�� ������� ����:  
���� � � � �   KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK   ����� ��	����� ��
�)  ����	� ( �!" �� #$��%�� "& #�'�(���� )�*���  +����, 
���� � � � �   KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK     #�"�-�� +��-

��  +��'�(��� ��'	. �/�� 0*
� ���� #��1��, 

���� � � � � KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK   �� #23�(���  ��	����� 4"�5� 67�� �*�1���]
+

H3333O[ ) �%�3"8��/�� 9:� "&(, 
---------------------------------------------------------------------------------------- ----------------------------------------------------  

	�
���/<<<<���� ��< )���� (  ����� 	 �
�
�
� �����
� ����)����  (<�������  �����
� �����
� ����:< 
��������  #��; <=�� �>? ) K <<<< ١( 0���@� #��! �%' A��*= B�? �*1�� #�'�(���� )�*��� CD
� 0& B�' E�> �).                 )       ( 

���� � � � �  +�F8�G�� ��H& �>? Zn � �'����" I�1� JK'�(� 0L� M�! +� �N���� �*�1��� B�?���  CO2�                         )       (  

���� � � � �   0�� �>?]OH- [ = ٣g١٦����١٠
− ١٠<<
< �� �*�1��O0L�

<

< �%�3"8��/�� 9:� #��; pH = ٩g٥   .                            )       (  

���� � � � �     	
� �%' QRN��� ��	�= �*�1�S #��R� #;8" T)I( )*.:� B�? �*1�� �/=*� 0L� 8)�U%�� V��� .                                )       ( 

 ------------------------------------------------------------------------------------------------------ --------------------------------------  

	������/�� �����	
 ��	�
�� ������ ������ ����� ��� ����� � :   

   ���� � � � � �� 0� SO2 (g)  +    1  ��א���              :���)�'� ����
 2  O2 

(g)
  ����     SO3 

(g)
  +        

          #38) W�8 �%'� 0L�  8�	1�   #���SO3   #$��%�� 0���X� �%' :  

         h<<<        )�)��             f<     �5�<<<<<<<<< <<<<     <<<[<<<< 	����X<<    <<<<<<<<<<<<<<<<<<<]<<<<<<<0���X� #��! B�'  8�	1�� 	YZ�X 

���� � � � �  ��	" #$�% �&'pH    ()��*�� �
   �g�   ���+ �,
: ����� 

<        h<<<<�)�
��#<<<<<<<<<<<<<<<<<<<<f   '�;[��#<<<<<  <<<<<<<<<<<<[ <<<<�\�!#                   ]     �D%�#  

���� � � � �    ������ -�./ �,0��1 �2�34/5 ��6�3�� �+ 76�48/5  90��1 :�34/5 ;���� �+ 76�48/ �8�� ������ :          

<   h<<<  ���1��<<<<<<<<<<<<<<<<<<<<<f<<<<<#�D%��� <<<<<<<<<<<<<<<<<[<<<<��#��- <<<<<<<<<<<<<<<<<<<<<<<<<<]    ))	���� 

    ����     � � � �� <=
 �8>$5��5 �?5@ ���A$ B.� ;����� �$�83��� ��6�3��    HClO4 �2 :�� �

�< <h          H2ClO4
+

<<f      ClO4
-

<<<<<<<<<<<<<<<<<<[< H2ClO3              ]        -
<H2ClO4 

���� � � � � ���.%C ��6  ��D�	$�?�	  �
����K2UO4 ����  �5�.�: 

       + h  �                f  + �                  [   + �                     ]    	 �     < <

�������� �	
����� �
�������  

ì…]‡æ<íée
Ö]<Üé×ÃjÖ]æ 

������ ������ �	
���� �	������ �	����  

�����
 ............... 
 �
��� ..............  

 

 �������	
��)
��� �������������������(  
�����  ����������� 

  ا�ول الدور

������� ����� �� !" ��#$�%  


	�����א�� �� ����������	�
��  

��
�א � 
������ ������  
���
�א ������ ���  
���
�
�א ��� /� /���� ��  
���
�א  א����

������ ���� 	
���� 
�����   ��� �  !"�# �  
������          

�� ��  $  

<Ü‰]gÖ^ŞÖ]
<
/ 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<                        <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
<Œç×¢]<ÜÎ…/ 

  
  

�� 

 
 

٣٠ 

)�����/<< %&'(  )*�  +,� %-�".�+,� %�/� � %,0�1�
  

��&'( ���  ( 



 

  א���א��א������

�
 Kc    �'�(���      :  ����            2NO2 '��> &0 �< ?�/א�
(g)    2NO 

(g)
  +  O2 

(g)
          

     *]�g�2    �%'#38) ��� o3%4,5, #��; �-!��  Kp....,    )V���� <S�Y  0& J���' R = �g�2� (  
...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

�	�
���/<< �>? '̂C� 0& Y��S� �X0��� �'�(��+��  +�������  �%'�7°8 . ��] :   ����١٠ ٣ 
<I<<T<<
<<<<E5<<<<<٢g����١٠ ٥ 

I<<O<
<<<���*���  B�':  

               F����������E                       NO2Cl            NO2  +  
 1 
 2  Cl2                       

                       F���� �!"�#E            NO2Cl  +  
 1 
 2   Cl2         NO2  +  Cl2 

���� � � � � ��F:� �'�(��� #�)�
� ���� ) ��
�� �'�(���( .  
...............................................................................................................................................................................................................................................

...............................................................................................................................................................................................................................................  

���� � � � � � �'�(��� #'	. 0*=�; ���.  
...............................................................................................................................................................................................................................................

............................................................................................................................................................................................................................................... 

����     � � � � �3"& <S�Y X�0���  ���0�� 76�48�� ����F�   �%'�7°8.  
...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

������	�/<<  ��������
 :   
    ���� � � � �  +� #
�; &��� /� #�Y��� ���1��  )�	S +� #��� &�F ��
� +� 	�_
S `�S& ��
�S ���1���  #��
�� ��٠.  

...............................................................................................................................................................................................................................................  

    ���� � � � �   #�*;" #(�
H aK�&  b�%] �3*�X,  

...............................................................................................................................................................................................................................................  

    ����     � � � � c	d:�  ��.e� #R-%��S #\(G%� f�� +�3"	��%�� #R-= 0& W� 6"���� )��-� 4*�=*�:� ��(.*� 4��G�.� 0*'8����� �\(� . 

...............................................................................................................................................................................................................................................  

1���d  #�=�(�3 I# /�	�א��� �/�� �'�(��� :  << 

* �-!� �/$�� �.��5�� #��G��,     $
��א+*�	��()�'&%"�
",

-�א�./
W )�� E°NNNNiiii�= 	 �,��  1
�2  ،  E°SnSnSnSn�= 	 �,��  1
�2 (L< <
...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

�����	�/<<  �,GH�I���� �	��8�� J����4�� 7�%C:�� �
  
 	  �] 4)����� #�	D= T"	�:   
���� � � � � ...................................................................................................................................................................................................................................... 

���� � � � �    ....................................................................................................................................................................................................................................... 

���� 	      ����� ��	
���
�� ����� ����������  ��� ��������:  ���� � � � �...........................................................  ���� � � � �.........................................................................    

  
  

�� 

NiNiNiNi                                +                 SnSnSnSn
++++++++
                                ����                    NiNiNiNi    

++++++++
                    +                    SnSnSnSn 



 

�א���א��א������ �

	
 ١٠×  ٥ (��آ
��  ��pH < �*�1�� �G�� M�! +� �N>>�!-� ;��#>>>>/א�
–  ٣�E����3��٠� �

����F0& J���'  �G�� M�! +�`� <S�Y : Ka = ١g١٠×  ٨ 
– ٥   (  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

	�
���/<<<<� V�/3 C.8  	�\1� +�3"	��%�� M�!)E�	��%��( 	R�1��� ��,"  #�)�
� �����'�(��� ,  
...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

............................................................................................................................................................................................................................................... 

����	����/ �� ������ �'�(��� 0V�"�K��  LH5 : <<<
<<< 

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

............................................................................................................................................................................................................................................... 

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

...............................................................................................................................................................................................................................................  

............................................................................................................................................................................................................................................... 

...............................................................................................................................................................................................................................................  

............................................................................................................................................................................................................................................... 

 

  
  

$ 

MnO4

—

      +     NO      ����     Mn
++++++++             

  ++++    NO3

—            
 

 ������� ������� � � !��"� ������� ������� � � !��"� ������� ������� � � !��"� ������� ������� � � !��"�    
 

�Lא�������	א��F���
 E א���
 

����W�LKKKKKKKKKKKKKKKKKKKKKKKK���א����� �



This document was created with Win2PDF available at http://www.win2pdf.com.
The unregistered version of Win2PDF is for evaluation or non-commercial use only.
This page will not be added after purchasing Win2PDF.

http://www.win2pdf.com

