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  : ا	!��3 ا	��ار�7 ا	���رة �� �Cف ا	������  2ــ  4
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	�uق ا	�z�3 )�� ه3=�� ا	.����R ه� ب ــ 7�tN أن }zd ��ة ا	AY8 أآ�� �� =��d ا	!��3 ا	��+3"�+�� 
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    Ca2+ + 2 PO43- --> Ca3(PO4)2 3: ــ ��3د	� ا	z�3uR )�� أ�7"3ت ا	+3	��Vم وأ�7"3ت ا	3u4�uت  1
   CaCl2 (s) --> Ca2+ (aq) + 2 Cl- (aq): ــ ا	��3د	� ا	+��� ��e3	sو)3ن آ�1رور ا	+3	��Vم OY ا	�3ء  2
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  Na3PO4 (s) -->3 Na+ (aq)+ PO43-(aq): ــ ا	��3د	� ا	+��� ��e3	sو)3ن 3u4�Yت ا	��د�7م OY ا	�3ء  3
 3�78	 z�3uR	ا �	3د�� ,VN :3
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Na 3 0 01 0 03mol. , , /+  = =  ℓ  

3آ��� �3دة أ�7"3ت ا	3u4�uت 
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 Oد�7م ه��	وآ��� �3دة أ�7"3ت ا :  
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5  z�3uR1	 Ou��	8ول ا�	ــ ا:  

  z�3uR	3 =.8م ا Ca2+ + 2 PO43- --> Ca3(PO4)2 
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��ل R	ل ا�h x 1,5-3 x 0,2 -2 x x 

 �	3�ا	
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1,5-0,3 = 1,2 mmol 0 0,1 mmol 

 8��878 ا	�z�3uR ا	�= : z�3uR� 3ءuRhا z�G�4+�ن �01 ا z�3uR	�73 اa" 8��: 
�Ru"2Caض أن أ�7"3ت  +  8�max:ا	�z�3uR ا	� max1,5 -3 x =0  x = 0,5 mmol⇒  
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  :آ3�e3(�a و0.�7 ا	���1ل ��873ا 
"sآ� أن ا	���1ل ��873 آOe3(�a أي أن آ��� ا	���3ت ا	����� ا	����	� �� �Cف ا	+3=��"3ت =3Vوي 
 O�1ل ه��1	 Oe3(�a+	3د ا��  : آ��3ت ا	���3ت ا	3V	�� ا	����	� �� �Cف اG"��"3ت  أي أن ��3د	� ا	

 22 Ca Na C+ + −     + =     ℓ  
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