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������ت ا����
	� �����ض ا������


	ض ا�������� ���	�
�����	ت ا

• ��اآ�� ������ ������ �� ا������ ا� ��ه� ا�#!"! ا�!��  �� ا��
�� ال   ��!� ا����س ا(و�� pHا�"#* ا(��!� و ���س ا�&���� ا�!� �� ال   ��!� ا����س ا(و�� pHا�"#* ا(��!� و ���س ا�&���� ا�!�

 ا����
.��* ا��!� �&��دل �,+ ا(�!��•
.��* ا��!� ���� 3"!� ���12 �,+ (0/��•
3"!� ����1 �,+ ا���5����4.��* ا��!� ���� •
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ا��6�7آ/�+ا(�!�� .��* ا��!� ا.�دي ا(��� و ا.�دي •

• ���#�ا(�!�� .��* ا��!� >!�;� ا��1و��ن �!��� �70ن �819 
��#5�  ا(��� وا��6�7آ/�+ �� ا�&�  ��!� �6ن �1��6و����ت و �

���1? ا��1و����ت و �� ه<�  @A��6و��!�� BCل ا�#����0 �8 ا�"��� 
ا������
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•  �D� ���B� ��0��#ا� !"!�
��.�&�DDDDDDDDDن �&#����DDDDDDDDDن  
�&�DDDDDDDDDD&�6�Fن �#��0�DDDDDDDDDDة 
ا��1و��DDD� ����DDD ا(��DDDاع  

اي ( ا�#��19 �1��6و����ت اي ( ا�#��19 �1��6و����ت
)ا�� �!"! >!�;� ا��Fر
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• DDDD!"!#ا� �DDDD� ��DDDDFC +DDDDآ
   ��0�DDDDD�#ا� DDDDD!"!� �6�DDDDD9�
ا�#,��DDDD� ���DDDD"* ا.�DDDDدي   

ا��1و��ن 
•     �D� ��DFC +D7� ن�D�وه7<ا  •     �D� ��DFC +D7� ن�D�وه7<ا 

   KDDDDL&!� �DDDDF�� DDDD!"!#ا�
ا�#���0�D ا�&DD� �DD70ن �!�DDه�  

� ال #��pH  ��/�وي ��#
pK‘ ���DDDDDD���DDDDDD5<ر ا��1و

ا��0��#
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• �MNO!#ا� ��M��"ا��ر�2 ا� �!�)pH= 1  ( *��"�70ن ا�
�#��� �1��6و����ت و���� 3"!� ���12 819�
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�  ا������ ��1أ ���#5�  ا��6�7آ/�+ •�وه� ا(آ,� (�!�  إ��
 ��M��. (�A�������N6 �6و
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•    �DDDD� �DDDD0�#ا� ���DDDD�إ  �DDDD!�
    �DDDDF�� DDDDا� +DDDDL� ��DDDDا����
  �DDD�.�#�� ��0�DDD�#ا� KDDDL&!�
   �DDD&وا� DDD"!#ا� �DDD� DDDا(و�

� ال  DDD#�� ه��DDD!� ن�DDD70pH   ال �DDD#�� ه��DDD!� ن�DDD70pH 
   �D#�� وي�D/�pK‘  وي�DD/�

2.34       �����D6 �D� �D��0 و
)pH 1 اوpka1 (
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و  -�NH3+CHRCOO!� ه<ا ا���Q �70ن �7+ �� •
NH3+CHRCOOH  �R��7� ��R0�2 اآ����
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•  ��Dا�#��0 �� ا���� ���!�  إ��
  ��DD6 ف�DDF��ا �DDF�� DDا� +DDL�
   �D� ���DLN!#ا� �� ا�#!"!�T
 �DDD!� ��DDD!�B� ��0�DDD�#ا� DDD!"!�

6.2ا���Q ا���Aرو�2!� 6.2ا���Q ا���Aرو�2!� 



����� �	
����� ا����

• ��7ن ا�9"!�ت ا�/���1 و ا�#��12 �&��د�� �� �F�!ه<� ا� �!�
ا��R0�5ت

• �;�6�A7ا�#�5ل ا� ��آ#� ان ا��R0�5ت ( �&"�ك  • �;�6�A7ا�#�5ل ا� ��آ#� ان ا��R0�5ت ( �&"�ك 
•��;�6�A7ا�#&��د�� ا�9"!� ا� �رو�2!��Aا� Q���� �#ه<� ا��� #/�
isoelectricب ( point ( �����6 �� ���0 و)Ip(
2#�8 ا(.#�ض ا(��!�� ��A ا���ر� �� ا��#+ آ#"���+ �!W#� و��7ن •

 ا�&!Q�W ا�� �� 0#�7 �!��� �70ن ��آ�� واه@ ا��1و��ن �� �A���ر
��آ�� �/&�1+ ا��1و��ن = 
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•  �DA�������� �6و ��� ا�#��0 �� ا������ ��1أ ���#5� ا(��� ��!�  إ��
� �!&KL ا�#�DA� ��0�D<� ا�#�.��D!� �D ا�Q��D ا��D�Aرو�2!�       F�� �7ن�و

)  pH 2(و ���0 �� �����6   9.69
• �DDDDDDD� +DDDDDDD7� ن�DDDDDDD70 Q��DDDDDDDا ا�>DDDDDDDه �DDDDDDD!�NH3+CHRCOO-  و

NH2CHRCOO-  �R��7� ��R0�2 اآ����. NH2CHRCOO-  �R��7� ��R0�2 اآ����.
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آZي �!"! �����0 (ي .��* 0#�7 ا�&���1 �� آ+ ��FC �� ه<ا •
ه�ز��1ج–ا�#!"! ./���6 6#��د�� ه!�ر�� 
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•    Q��DDDDDDا� �DDDDDD#�� ن�DDDDDD7� ���DDDDDD!�
    �D� �D1اآ �رو�2!�D�Aا�)pH 1 

 (   *��DDDDDD"ي ا��DDDDDD&"0 ه��DDDDDD!�
ا(��!� �� 3"!�ت ����1

•    Q��DDDDDDا� �DDDDDD#�� ن�DDDDDD7� ���DDDDDD!�
  �D� +ا� �رو�2!��Aا�)pH 1  (

  �D!��)ه� 0"&�ي ا�"��* ا�!�
 3"!�ت ���12��
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�� ا��
	ض ا������ •� ���	�
ا�&� �"&�ي �� �����	ت ا
 �A� ]آ��6آ/�+ وا.�� و��  ���#5� ��#5�  ا��� وا.�� و ���

 ا���0��# !"!#� ���#� �A6�9� 8���5 ا�0��� �70ن� ]N� �Aو� ���B� ��0��#ا� !"!#� ���#� �A6�9� 8���5 ا�0��� �70ن� ]N� �Aو� ���B�
 Q��PK1   2,2ا�#/�و�0 ل Q�� ]N� وPK2  9,7ا�#/�و�0 ل

����ن • ���
�
� ه�� ا

   ����N0+ ا�!��    و ا��!��  أ(���   ا�0B5/��   ������   ا�0و������    
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 �!���� ���	�
����" ا



�ن ���� ������� ا����
	� ������ ا����� ا��
 � ��!

 8���5� �A� �&ا(.#�ض ا(��!�� ا�R�!0Z&� , ����� ��0��� ت��!"!��A�
 47N�47 ���#5� ا��6�7آ/�+ و ���#5� ا(��� N� و�M0ف ا�

 ���#5�R ى�C)ات ا�FO8 ا�� ��FOه<� ا� +Cا�&� �1��c0!� وZ&#ا�
+,�:

•  4��و�A<ا �A#� ��.�&�ن ) .��R ��M(.��* ا(��1ر�4 و ا�����5 •  4��و�A<ا �A#� ��.�&�ن ) .��R ��M(.��* ا(��1ر�4 و ا�����5
�"? ا���Q ا���Aرو�2!�  �!���!PKI   �MNOو��7ن  47N&��7 ا��1و

4و �/�وي 
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�ن  ������� ا����
	� ������ ا����� ا��
� $�� %&���

و�A<ا �A#� ��.�&�ن ��&R�0���� ( 47N(.��* ا��A/&���0 و ا(0/�� •
��ق ا���Q ا���Aرو�2!�  �!���/�وي  PKIو��7ن  7ا��1و ��1/� ����

1010


