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3AS U01 - E3 - Exercice 004 
  
  


ص�א�����ن�:  ) 	
��
   )2008/2009ا����ن ا
���� ا

���ج V1 = 100mL      ��� !
+K( �!- ��,!%ل *!%د ا
)%ت�&!�%م ذو ا
(aq) + I-(aq) (  �!�آ/�
 �!C1 = 0.8 mol/L  0 و ا

100mL  V2 =  ��� !!
+2K(�!!- ��,!!%ل ب�/وآ!!3%د*2)/*��ت ا
)%ت�&!!�%م ذو ا
(aq) + S2O8

-2
(aq)(                 �!!�آ/�
و ا

C2 = 0.5 mol/L 5/(�6�
>� ; 7,: و&9 ت8�7,�  )A . ( ل 7,: ت�%ل ب?�ء@* %AB ن ب)9ء%,
��حC ت��/ ا .  
� ت�!@ث ب!�- F!%ار                   !�7�Hرة 7!- أآ!3@ة إر�ل 7)!%!��
 و F!%ارد ا
)�/وآ!3%د*2)/*��ت   -Iد ا
�!%د  ا
�8�7; ا
�>�Lج 
L!Aا ا

)S2O8
I2(aq)/I(و ا
�>�O���- ا
@ا�,N��B - هLا ا
�8�7; ه�� ) -2

-
(aq) ( ،)S2O8

2-
(aq)/SO4

2-
(aq). (  

1- ;2R

� ت2%ن �- ا��HS7; ا�8�
� ا
� اSرH�ع �T ب�- أن �6�د
� اVآ3@ة و �6�د
  : أآ�W �6�د
 

2I-(aq) + S2O8
2-

(aq) =  I2(aq) + 2SO4
2-

(aq) …… (1) 
  


�6�!!�- آ��!!� �>!!��O ا
�!!%د   -2 I2  �!!Y�,
 7�>!!�ت �>!!\ ح]!!T ا
%اح!!@ة �>!!�                 10�B )A ( L!!NZ!!� ا
��,!!%ل  t ا
��!!B ;2R!!� ا
V0 = 20mL        ت ب��,!%ل�>!�6

�Y!�ت �[�,8!� ه!5L ا �!B /*�!6� T� �   د*%م% !
+2Na( �%آ)/*�!�ت ا

(aq) + S2O3
-2(   

   . C3 = 0.4 mol/Lت/آ��5 
- ̂        
� آ��� �!- ا
�!�ء ا(&�<�
� اY�,
�`�_ �B ا  ��!`0 ^?!/ات �!- ص!�a ا
>!R       ); �6�*/ة آ; 7�> T!� ، رد�ء)!�  	!�ح 

* )f ا
��,%ل أزر^� ، و ب6@ه� �`�_ ت!@ر*]�� ��,!%ل ��%آ)/*�!�ت ا
! %د*%م ح�!: ب,!%غ ا
�!2�cB أ*!- *!�ول ا
,!%ن                          
� 7,: ا8�N�ء �>��O ا
�%د آ,��        
gزرق دVا .  T[�
� ا��^ �<,[& VE          �<, !��B ت�>!�6

2; ا �(3<
 ا
�`�ف 7>@ ا
�2�cB ب�
 �
��
� �B ا
]@ول ا�  :7,: ا
>��jO ا
�@و

  

60  50  40  30  20  16  12  9  6  3  0 t(min) 
16.4  16.1  15.6  14.1  11.4  10.2  8.4  6.9  5.1  2.5  0.0  VE(mL) 
                    x(mmoL) 

  

�/ض �- إ-أ
� ا
�� �� ه% اB�*/ءض�رد ^); آ; �6�(
  .ة  ا
  : أ�H rR@ول تq@م ا
�8�7; ا
�>�Lج 
,�6�*/ة 7,�� أن ا
�8�7; ا
�>�Lج 
,�6�*/ة ه% آ�� *,� -ب

I2(aq) + 2S2O3
2-

(aq) = 2I-(aq) + S4O6
2-

(aq) ....... (2) 
  

�   7>@ ا
��I2   ;2R  أ�)t أن 7@د �%gت �>��O ا
�%د      -HـY�,
� ا
�]!T ا
�!`�ف        ا
%&9 ا
�8�t    �B   �,7 ا!
g@6)!/ 7>!\ ب* 
 �Y�,
�u8 ا �B cB�2�
� 7t>@ ا^�6
   .n(I2) = 2 VE:   ب�

� ا
�q!@م               ) . 1( أ�H rR@ول ا
�q@م 
,�8�7;      -د!^�7 v
L!و آ ، �O�!A<
� ا
�]!x   Tو ا��7�دا 7,�\ أوq� @H@ار ا
�q@م ا!
g@ب 
 cB�2�
  .ا
�`�ف 7>@ ا

3-
  .q��&�ت  أآ�; ا
]@ول ا
4- ����(
   .x = f(t) أر&T ا
�>�>: ا
��  ا5-��7��(
  : أوx = f(t) ، @H�دا 7,: ا
�>�>: ا
  . ز�- � _ ا
�8�7; -أ
� -بY�,
7� ا
�8�7; 7>@ ا/& t = 30 min.   

��
 :א��و

 ����� ��	 
 01/07/2013: ��ر�
 

  ���ر�� 	�����
��  :ا�����ي ا������ �������ل آ� !� .ا����%�! ا�$#"
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� اSرH�ع -1
� اVآ3@ة و �6�د
  : �6�د
2I-(aq) = I2(aq) + 2e- 
S2O8

2-
(aq) + 2e- = 2SO4

2-
(aq) 

2I-(aq) + S2O8
2-

(aq) = I2(aq) + 2SO4
2-

(aq) 
�- أ-2
� ا
��ء ا
)�رد ^); ب@ا*� آ; �6�*/ة ه% ت%^�_ ا
�8�7;  اB�ض �- إض/.  
 

,�6�*/ة ا
�>�Lج  H@ول تq@م ا
�8�7; -ب:  
  

  
  
  
  
  
   :2I(n = (EV2إ�)�ت أن  -Hـ

  :7>@ ا
�2�cB *2%ن ا
�8��B ;7 ا
R/وط ا
�3%آ�%��/*� أي 

n01 – xE = 0  →  xE = 
1

n01 = n01 

n02 – 2xE = 0  →  xE = 
2

n02  

  :و�>\ *2%ن 

n01 = 
2

n02  

2

)OS(n
 = )(In

2
822

20  → 
2

VC
 = )(In E3

20  

   � ا
��%H@ة �B ا
��,%ل اVص,� ، و 7,�� أن ت/آ�!�  I2 ه� آ��� n(I2) ا
��%اH@ة �B آ; 7�>� ، zBذا آ�ن I2و ه� آ��
I238\ ت�� ه% <�6
  : �B ا
��,%ل اVص,�  *2%ن I2/آ��  �B ا

                     
V

)I(n
=

V
)n(I

0

20

S

2  

0

E3

S

2

V
2 

VC

 =
V

)n(I
 

0

E3

21

2

2V
VC

 =
V+V
)n(I

 

0.02 . 2

V4.0
 =

2.0

)n(I E2     (V1 + V2) = 200 mL = 0.2 L 

E2
E

2 2V = )n(I →  
0.02  .  2

V . 0.4 .  0.2
  =)I(n  

  ) :H)1@ول تq@م ا
�8�7;  -د

�,�[
� ا
 ح�
��Oاب�@ا 
��
�q�� ا
cB�2ت 

  ا
�q@م
x = 0 

x  
xE 

    I2 (aq)  +  2S2O3
2-

(aq) =   2I- (aq)   +  S4O6
2-

(aq)  
n01 

n01 – x  
n01 – xE 

n02 
 n02 –2x 
n02 – 2xE 

0 
2x 
2xE 

0 
x 
xE 
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▪ n0(I

-) = C1 V1 = 0.8 . 0.1 = 8 . 10-2 mol 
▪ n0(S2O8

2-) = C2 V2 = 0.5 . 0.1 = 5 . 10-2 mol 
 �O�A<
  :ا
�q@م ا

- :8�Nإذا ا I- ��,آ :  
8 . 10-2 – 2x = 0  →  x = 4  . 10-2 mol 

- :8�Nإذا ا S2O8
  : آ,�� -2

5 . 10-2 – x = 0  →  x = 5 . 10-2 mol 
   .xmax = xf = 4 . 10-2 mol: إذن 
� ب�- -^�6
   :EV و x ا

H -� م@q�
  :@ول ا
n(I2) = x 

 �qب�& �<*@
  :و 
n(I2) = 2VE 

� *2%ن qب�?�
  :ب�
x = 2VE 

  
  : إآ��ل ا
]@ول -3
  

60  50  40  30  20  16  12  9  6  3  0 t(min) 
16.4  16.1  15.6  14.1  11.4  10.2  8.4  6.9  5.1  2.5  0.0  VE(mL) 
32.8  32.2  31.2  28.2  22.8  20.4 16.8  13.8 10.2  5.0  0.0  x(mmoL) 

  

4- ����(
   : t(f= x( ا
�>�>: ا
  

  

  
  
  
  
  
  
  
  
  
  
  
  

�,�[
� ا
 ح�
��Oاب�@ا 
��
�q�� ا
��O�A� 

  ا
�q@م
x = 0 

x  
xf 

    2I- (aq)  + S2O8
2-

(aq) =   I2 (aq)   +  2SO4
2-

(aq)  
8 . 10-2 

8 . 10-2 – 2x 
8 .10-2 –2xf  

5 . 10-2 

5 . 10-2
 – x 

5 . 10-2
 – xf 

0 
x 
xf 

0 
2x 
2xf 
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  :ز�- � _ ا
�8�7;  - أ- 5
 �O�A<
  :ز�- � _ ا
�8�7; ه% ا
��- ا
Lي *2%ن B�\ ا
�q@م �3�وي 
,�q@م ا

t = t1/2 →  x1/2 = 
2
x f  =                   mmol 20 = mol 10  . 2 = 

2
10 . 4 2-

2-

 

�]@ VE = f(t)ب�q&g�ط �B ا
)��ن   :t1/2 = 16 min 
 

� -بY�,
7� ا
�8�7; 7>@ ا/& min30 = t :   
�  ��; ا
�>�>: tanα و ب��7)�ر x(t)ا
)��ن �- Y�,
  :*�2- آ��ب�   7t>@ ا

   
dt
dx

 = αtan ............................. (1) 


@*>� و  ;7�8�
  :حW3 ت6/*_ &/7� ا

dt
dx

 = v  .................................... (2) 

  :*2%ن ) 2(، ) 1(�- 
α tan= v  

  :�- ا
)��ن 

 10 . 4.1 = 
 0 - 44

10 . 16 - 10 . 34
 = αtan 4-

-3-3

  →  v = 4.1 . 10-4 mol/min 

  
  
  
  
  


