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� �E�Hßþ�/�Hþ»þß�’� �*�’�Hþçþ�ð( ð)3CH COO Nað- ð+ð+� þòþç�/þÌþª� �5�1þ×� þŒþàþ§�’�/þ�� ���7þ�þçþªþßþ�� �D�Hþ�þ�þªþß�’� þ�þìþª�/þ§þ�þ‡

� �3þÛþß�’� þòþÓ� þÞþ�þ�þ‡þß�’� �#�/þ�ßþþÓ� þòþç�/þÌþªþß�’� �5�1þØþß�’� þðþàþ¸þ—þ¿þßþ�� �E�HþØ� �+ßþþ£� �/þªþ�þ�þßþ��/þ�þ÷�’� �#�/þ�þ�� þ�þª�/þçþ¸� þ�þ�þàþ�þß�’

� þ�þ�þÓ�/þ�þàþß� þ�þ‡þ�þçþª� �)�1�’�1þ£� �’�1�1þ£þª� �/�.� �)�1�’�1þ£þßþ�� �(þàþ»þß�’� þÞþ�þ�þ‡þß�’� þ��’�0þ�þ�� þ�þ�þ�þªþÛþß�’� þ�þçþ§þ‡þªþß�’� �/ßþ�/þ�þ�� �Fþª�.

þ�þàþ�þª� �Fþªpour la science2008

�*þ��7þÌþªþß�’�:1410eK ð-ð=ð( ð)3 82 /M CH COONa g molð=

I/� �E�Hßþ�/�Hþ»þß�’� �*�’�Hþçþ�þ�ßþþø� þòþ�þ�þª� �D�Hþà:

�E�Hßþ�/�Hþ»þß�’� �*�’�Hþçþ�þ�3CH COONa� þòþàßþ� þ�þª� �!þ�þªþß�’� þòþÓ� þŒþßþüþ£þç�’� þ�þß�/þ�þÌþª� �,�0þªþçþ�� �F�Hþàþß�’� �6þ��#� �(þàþ»� þòþ�þ�þª � �9�Hþç� �:

ð( ð) ð( ð) ð( ð) ð( ð)3 2 3aq l aq aq
CH COO H O CH COOH OHð- ð-ð+ ð= ð+

�(ßþ�0þç2

0 10n molð-ð=� þòþÓ� �E�Hßþ�/�Hþ»þß�’� �*�’�Hþçþ�þ�ßþ�%� �Fþª100ml� þŒþ��1�’�1þ£� þ�þ��1�/� �!þ�þªþß�’� �Fþª25 �c� �D�Hþàþ£þª� þðþàþ¸� þÞþ»þ£þçþÓS� þ�þªþ×

� �@þß�’PH� þŒþß8,9�.

1 �� �2þ�þç�#� �E�/þØþ�þß�’� �D�H�/þ��.

2�-þòþ�þ�þìþçþß�’� �E�/þØþ�þß�’� þ�þ‡þç� �Fþ¸� �1þ�þ¸1ft� þ�þßþß�/þ�� þÞþ»þ�þ£þß�’� þÞþ¸þ�þÔþ�þàþß, ,eK C pH� �Eþ��#� �(þ‡þ£1ft

3 �� �F�2�’�Hþ�þß�’� �*þ�þ�þ�� �1þ�þ¸Kþ�þßþß�/þ�� þÞþ»þ�þ£þß�’� þÞþ¸þ�þÔþ�þß�’� þ�þß�/þ�þÌþªþàþß1, fC t�.� �Eþ�þ‡þ£�’� þŒ�.

4�-þ�þªþ�þ£� �0þ§þ�þç�Fþª� �Hþàþ£þª�D0Sþðþàþ¸� �D�Hþ»þ£þàþß� �1�7þØþªþß�’� �!þ�þªþß�’� �Fþª� þ�þª � þŒþß�%� þÒßþþ¿þç�H� �D�Hþàþ£þªþß�’1S ð¢þòþß�Hþªþß�’� þØ�2ßþ�1þ�

310 /C mol lð-ð¢ð=�.

� þ�þßþ�þ£þß�’� þØ�0þº� þòþÓ� �(þ‡þ£�#� �E�/þØþ�þß�’� þ�þ‡þçþòþ�þ�þìþçþß�’2ft��� þ�þçþ�þ‡þ�� �’�0þ�þª

II /�E�Hßþ�/�Hþ»þß�’� �*�’�Hþçþ�þ�ßþþø� þòþ�þ�þª� �D�Hþà:

� � �E�Hßþ�/�Hþ»þß�’� �*�’�Hþçþ�þ�ßþþø� þòþ�þ�þªþß0S� � þòþÓ� þÞþªþÌþ�þ‡þªþß�’þ�þçþ§þ‡þªþß�’� þŒþªþ�þ£� � þ�þ�þ�þªþÛþß�’100ml� þŒþ�þàþ�� �H130 g� ��

� �3þÛþß�’� þðþàþ¸� þ�þç�H�/þªþß�’� þ�þàþ�þÛþß�’� �Fþª� �/þÛþ�� �’�0þº� �E�HþØþç� þŒþ��1ßþþ�þÌþª� �Cþß�0�H�:

���:� �E�HþØþçþ�þ�þ¿þ£ßþ� þß�Hþàþ£þª� �11S� �/�/þªþª100� � �D�Hþàþ£þªþß�’� �Fþª� �)�1þª0S�.



üÌ� �9þîþ¿þîüÌ�’� þ˚þ��)�/þ�� �:þ�þôþ�þ°þôþÔþß�’� �EþîþàþÌþß�’þ�þÌþ‚þß�’� �:þ�þôþ�þóþfiþ þ�þß�’� �EþîþàþÌþß�’

� ���:� � þ�þªþ�þ£� �0þ§þ�þç1 25V mlð=� �D�Hþàþ£þªþß�’� �Fþª1Sþłþªþç� �H� � �1þ•þ�� þòþÓ� þ�þìþÌþ¿þç� �H�!þ�þªþß�’� �1�Hþà� �6þªþ£� �D�Hþàþ£þª� þ�þ£þ�þ£þ‡þß�’

ð( ð)3H O Clð+ ð-ð+� þØ�2ßþ�1þ�14.5 10 /aC mol Lð-ð= ð·

� �Eþ�þ£� þÞ� �/þçþ¸� �#�1þØþç� �H� �E�Hßþ�/�Hþ»þß�’� �*�’�Hþçþ�þ�ßþ�%� �D�Hþàþ£þª� þðþàþ¸� �!þ�þªþß� �6þªþ£� �D�Hþàþ£þª� þ�þ��1�/þ�� �(þ‡þçaV� �6þªþ£� �D�Hþàþ£þª� �Eþ�þ£

� �!þ�þªþß�’� �1�Hþà�Aþ�þ¿þªþß�’� þ�þªþ×PH� � �Fßþßþþçþ£þçþªþß�’� �Eþ‡�1þç� �H� þ��2þªþàþß� �D�Hþàþ£þªþß�’PH =f(Va)� �H�( �)þÞ þ•þßþ�� �Fßþþ£þ¿�Hþªþß�’�)4�(

1� �/�-�1þ�þ×�’þß� þ�þ��1þ�þ�� þß�H�Hþ��H�1þ�þß�’� þØ�0þì� �Eþ‡�1þ�� þ�þªþ¸�/þª� �)�1ßþþ�þÌþªþ�þò�7�7þ§�.

2� �/�#� �/þ��7þØþçþß� þ�þÔ�1þÌþ�þ �̧#� �$þÓþ�þÛþ�þß�’�.

� �(�/�)�1ßþþ�þÌþªþß�’� þòþÓ� �Fßþþàþ¸þ�þÔþ�þªþàþß� �)�/þ�þªþß�’� þ�þª � �Fßþþ�� þ�þ×þüþÌþß�’� �(þ�þÛ�#�)þø�’� �/�’�1�Hþ•� �*�’�Hþçþ�þ�ßþ�E�Hßþþç�H�1�/ßþþìþß�’� �/�1�’�Hþ•�H�(

3� �/�$þÓþ�þÛþ�þß�’� þ��7þØþç� � þòþ�ßþþ��’�/þ£�%�.

4�/� �Eþ�þ£þß�’� �/�/þ£1aV�Fþª�!þ�þªþß�’� �1�Hþà� �6þªþ£� �D�Hþàþ£þª�0þß�’� �(þ�ßþþŒþ�þÓþ�þ¿�%� þ�þ×þüþÌþß�’þØþ£þ�ßþ� þòþÛþß
ð[ ð]

3

3

1
f

f

CH COO

CH COOH

ð-ðØ ðøðº ðß
ð=

þòþÓ�’þ��2þªþß� þ�þ�þçþ�þ‡�’� �HapK� þ�þ�þ�þçþ�þàþßð( ð)3 3/CH COOH CH COOð-

5�/�D�Hþàþ£þªþàþß� þòþß�Hþªþß�’� �2ßþ�1þ�þß�’� �(þ‡þ£�#1S�.�D�Hþàþ£þªþàþß� þòþß�Hþªþß�’� �2ßþ�1þ�þß�’� þ�þ�þçþ�þ‡�’�H0S�.

6�/� þ�þ�þ�þªþÛþß�’� �)þ�þÓ�/þªþß�’� þòþÓ� þ�þàþªþÌþ�þ‡þªþß�’� �E�Hßþ�/�Hþ»þß�’� � �Fßþþ¸�.� �3þÛþß�’� þðþàþ¸� þ�þàþ�þ‡þªþß�’� þ�þàþ�þÛþß�’� þ˚þª� þ�þìþç�1þ�þ×�H�.

ýò� �!þ�þ•� �F�%� �F�HþØþÓ�Hþª

�1 �2 �3 �4 �5 �6 �7 �8 �9 �1�0 �1�1 �1�2 �1�3 �1�4 �1�5 �1�6 �1�7

�1

�2

�3

�4

�5

�6

�7

�8

�9

a

dpH

dV

pH

ð( ð)aV ml

�����)4(


