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tð= ð-

�2�.�4.� �3þŽûÿþØþß�'� þ”þÈþ¤þß� þªþèþË� û«þç�#� þ–þäþàþË� �'�0�%ð(ð)1.175mt sð= •‚ƒ„…†‡ •ˆ…‰†‡ Š‹„Œ147,413C

R

U
U

ð=

�#�/� �Fþã�2þß�'� �*þ‘þŽþ›� þ”þãþ×� þžþ—þçþ—þ³�'ð(ð)t�.

�(�/� �F�1þŽþ×�Fþã�2þß�'� �*þ‘þŽþ›� þ”þãþ×� þ”þØþŽþ³þß�'� �3þŽþØþß�'� þ”�8þ£þàþ‘mt� þ”þ³þçþß�'� �(þŽþ³þ£� �Dþüþ§� �Fþãmt
t

�.

� �,�/þ”�8þ£þàþß� þòþ‹þŽ�2ûþþÔþß�'� �D�Hþß�/þãþß�'� þžþ—þçþ—þ³�'mt�.

�5.� þ”þÔþœþÜþäþß�'� þ”þÌþ³� þ”þäûÿþ×� þªþŸ�C„‚ƒ„• ••€Ž••†‡.

•ƒ•Ž„… š›œ„…):70•™ƒ(

•• ‹œˆ„… ˜‹“ˆ„…) :07™ƒ•(

� þ”þ‹þŽþãþÛþß�'� þ”þçþ§þ³þãþß�'�)chaufferette chimique�(� �AþŽþÔþ·� þÞþ‹þŽþ³� �!�Hþàþãþã� þòþ—þ³þü� �3 � �FþË� �)�1þŽþË

� �E�Hûþ�/�Hþ»þß�'� �*�'�HþçþŽþ›ûþ�%� �Fþãð( ð)3CH COO Nað- ð+ð+� þòþç�/þÌþã� �5�1þ×� þêþàþ§�'�/þ‘� ���7þŽþçþãþßþŽ� �D�HþŸþ—þãþß�'� þŽþìþã�/þ§þ—þ³

� �3þÛþß�'� þòþÓ� þÞþ‹þŽþ³þß�'� �#�/þ‘ûþþÓ� þòþç�/þÌþãþß�'� �5�1þØþß�'� þðþàþËþÐþ¿þßþŽ� �E�HþØ� �+ûþþ£� �/þãþŸþ—þßþŽ�/þŽþ÷�'� �#�/þ‘þ—� þŽþã�/þçþË� þ”þŸþàþ›þß�'

� þ”þ‹þÓ�/þ—þàþß� þ”þ³þŽþçþã� �)�1�'�1þ£� �'�1�1þ£þã� �/þãþŸþ—þßþŽ�.� �)�1�'�1þ£þßþŽ� �(þàþ»þß�'� þÞþ‹þŽþ³þß�'� þ”�'�0þˆþ‘� þ”þ‹þŽþãþÛþß�'� þ”þçþ§þ³þãþß�'� �/ûþ�/þŸþ—� �Fþã�.

þ”þàþŸþã� �Fþãpour la science2008

�*þŽ�7þÌþãþß�'�:1410eK ð-ð=ð( ð)3 82 /M CH COONa g molð=

I/� �E�Hûþ�/�Hþ»þß�'� �*�'�HþçþŽþ›ûþþù� þòþ‹þŽþã� �D�Hþàþ£þã� þ”þ³�'�1�/:

�E�Hûþ�/�Hþ»þß�'� �*�'�HþçþŽþ›ûþ�%3CH COONa� þòþàûþ� þŽþã� �!þŽþãþß�'� þòþÓ� þêþßþüþ£þç�'� þ”þß�/þŽþÌþã� �,�0þãþçþ—� �F�Hþàþß�'� �6þ‘�#� �(þàþ»� þòþ‹þŽþã� �9�Hþç� �:

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

�(ûþ�0þç2
0 10n molð-ð=� þòþÓ� �E�Hûþ�/�Hþ»þß�'� �*�'�HþçþŽþ›ûþ�%� �Fþã100ml� þêþ—�1�'�1þ£� þ”þŸ�1�/� �!þŽþãþß�'� �Fþã25 ‘c� �D�Hþàþ£þã� þðþàþË� þÞþ»þ£þçþÓS� þ”þãþ×

� �@þß�'PH� þêþß8,9�.

1 �� �2þŸþç�#� �E�/þØþ—þß�'� �D�H�/þŸ�.

2�-þòþ‹þŽþìþçþß�'� �E�/þØþ—þß�'� þ”þ³þç� �FþË� �1þ‘þË1ft� þ”þßþû�/þ‘� þÞþ»þŽþ£þß�'� þÞþËþŽþÔþ—þàþß, ,eK C pH� �Eþ›�#� �(þ³þ£1ft

3 �� �F�2�'�Hþ—þß�'� �*þ‘þŽþ›� �1þ‘þËKþ”þßþû�/þ‘� þÞþ»þŽþ£þß�'� þÞþËþŽþÔþ—þß�'� þ”þß�/þŽþÌþãþàþß1, fC t�.� �Eþ›þ³þ£�'� þê�.

4�-þŽþãþŸþ£� �0þ§þ„þç�Fþã� �Hþàþ£þã�D0SþðþàþË� �D�Hþ»þ£þàþß� �1�7þØþãþß�'� �!þŽþãþß�'� �Fþã� þ”þã� þêþß�%� þÒûþþ¿þç�H� �D�Hþàþ£þãþß�'1S ð¢þòþß�Hþãþß�'� þé�2ûþ�1þ—

310 /C mol lð-ð¢ð=�.

� þ”þßþŽþ£þß�'� þé�0þë� þòþÓ� �(þ³þ£�#� �E�/þØþ—þß�'� þ”þ³þçþòþ‹þŽþìþçþß�'2ft��� þžþçþ—þ³þ—� �'�0þŽþã

II /�E�Hûþ�/�Hþ»þß�'� �*�'�HþçþŽþ›ûþþù� þòþ‹þŽþã� �D�Hþàþ£þã� � �)�1ûþþŽþÌþã:

� � �E�Hûþ�/�Hþ»þß�'� �*�'�HþçþŽþ›ûþþù� þòþ‹þŽþãþß�'� �D�Hþàþ£þãþß�'0S� � þòþÓ� þÞþãþÌþ—þ³þãþß�'þ”þçþ§þ³þãþß�'� þêþãþŸþ£� � þ”þ‹þŽþãþÛþß�'100ml� þêþ—þàþ—� �H130 g� ��

� �3þÛþß�'� þðþàþË� þ”þç�H�/þãþß�'� þ”þàþ—þÛþß�'� �Fþã� �/þÛþ„þ—þß�'� þÞþŸ�#� �Fþã� �'�0þë� �E�HþØþç� þêþ—�1ûþþŽþÌþã� �Cþß�0�H�:

€•‚:� �E�HþØþçþ—þ‘þ¿þ£ûþ� þû�Hþàþ£þã� �11S� �/�/þãþã100� � �D�Hþàþ£þãþß�'� �Fþã� �)�1þã0S�.
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üÌ� �9þîþ¿þîüÌ�'� þÊþ‘�)�/þŽ� �:þ”þôþ‹þ°þôþÔþß�'� �EþîþàþÌþß�'þ•þÌþ¸þß�'� �:þ”þôþ’þóþ®þ þ˜þß�'� �EþîþàþÌþß�'

� þ”þ¤þÔþ»4� þæþã4

• ƒ•Ž:� � þŽþãþŸþ£� �0þ§þ„þç1 25V mlð=� �D�Hþàþ£þãþß�'� �Fþã1Sþøþãþç� �H� � �1þ·þ‘� þòþÓ� þŽþìþÌþ¿þç� �H�!þŽþãþß�'� �1�Hþà� �6þãþ£� �D�Hþàþ£þã� þ”þ£þŽþ£þ³þß�'

ð( ð)3H O Clð+ ð-ð+� þé�2ûþ�1þ—14.5 10 /aC mol Lð-ð= ð´

� �EþŸþ£� þÞ� �/þçþË� �#�1þØþç� �H� �E�Hûþ�/�Hþ»þß�'� �*�'�HþçþŽþ›ûþ�%� �D�Hþàþ£þã� þðþàþË� �!þŽþãþß�'� �1�Hþà� �6þãþ£� �D�Hþàþ£þã� þŽþŸ�1�/þ—� �(þ³þçaV� �6þãþ£� �D�Hþàþ£þã� �EþŸþ£

� �!þŽþãþß�'� �1�Hþà�AþŽþ¿þãþß�'� þ”þãþ×PH� � �Fûþûþþçþ£þçþãþß�'� �Eþ³�1þç� �H� þž�2þãþàþß� �D�Hþàþ£þãþß�'PH =f(Va)� �H�( �)þÞþ·þßþŽ� �Fûþþ£þ¿�Hþãþß�'�)4�(

1� �/�-�1þ—þ×�'þß� þŽþ‘�1þŸþ—� þû�H�Hþ—�H�1þ‘þß�'� þé�0þì� �Eþ³�1þ‘� þŽþãþË�/þã� �)�1ûþþŽþÌþãþ—þò�7�7þ§�.

2� �/�#� �/þ”�7þØþçþß� þŽþÔ�1þÌþ—þË�#� �$þÓþŽþÛþ—þß�'�.

� �(�/�)�1ûþþŽþÌþãþß�'� þòþÓ� �FûþþàþËþŽþÔþ—þãþàþß� �)�/þŽþãþß�'� þ”þã� �Fûþþ‘� þ”þ×þüþÌþß�'� �(þ—þÛ�#�)þù�'� �/�'�1�Hþ·� �*�'�HþçþŽþ›ûþ�E�Hûþþç�H�1�/ûþþìþß�'� �/�1�'�Hþ·�H�(

3� �/�$þÓþŽþÛþ—þß�'� þ”�7þØþç� � þòþ—ûþþ›�'�/þ£�%� �FûþþË�.

4�/� �EþŸþ£þß�'� �/�/þ£1aV�Fþã�!þŽþãþß�'� �1�Hþà� �6þãþ£� �D�Hþàþ£þã�0þß�'� �(þŸûþþêþ—þÓþŽþ¿�%� þ”þ×þüþÌþß�'þØþ£þ—ûþ� þòþÛþß
ð[ ð]

3

3

1f

f

CH COO

CH COOH

ð-ðé ðùðë ðû
ð=

þòþÓ�'þž�2þãþß� þžþ—þçþ—þ³�'� �HapK� þ”þ‹þŽþçþ›þàþßð( ð)3 3/CH COOH CH COOð-

5�/�D�Hþàþ£þãþàþß� þòþß�Hþãþß�'� �2ûþ�1þ—þß�'� �(þ³þ£�#1S�.�D�Hþàþ£þãþàþß� þòþß�Hþãþß�'� �2ûþ�1þ—þß�'� þžþ—þçþ—þ³�'�H0S�.

6�/� þ”þ‹þŽþãþÛþß�'� �)þ„þÓ�/þãþß�'� þòþÓ� þ”þàþãþÌþ—þ³þãþß�'� �E�Hûþ�/�Hþ»þß�'� �*�'�HþçþŽþ›ûþ�%� þ”þàþ—� �FûþþË�.� �3þÛþß�'� þðþàþË� þ”þàþŸþ³þãþß�'� þ”þàþ—þÛþß�'� þÊþã� þŽþìþç�1þŽþ×�H�.

ýò� �!þŽþ·� �F�%� �F�HþØþÓ�Hþã

�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 �1�0

a

dpH
dV

pH

ð( ð)aV ml

’“”†‡)4(
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