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1 – Fonctions thermodynamiques 
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2 – Description d'une réaction chimique 
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3 – Equilibres chimiques 
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4 – Déplacement d'un équilibre 
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5 – Exemples 
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6 – Equilibres entre phases liquide-vapeur 
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1 – Diffusion thermique 
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2 – Rayonnement thermique 
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3 – Bilans thermodynamiques pour un écoulement permanent 

��
1=$.$0$".��
1=$.$0$".��
1=$.$0$".��
1=$.$0$".����

!"$0�+.�=*+$,��8+$�(-1/"+*��,�.(�+.�0+>�+���.�/".($,D%��*-1/"+*�#�.0�+.$,$#�.($"..�*�;��1/"+*�#�.0�7��
E���E��

��%#�.�.0����
+.�9"$.0�=$E��,�.(�*��%1=1%�.0$�*�,��*��/�.�*$(�0$".��7��0���

� �0�.".��
+.��9�%0$/+*��,��=*+$,���7��0���

1)$0�,��#�((��7�#�((��,��=*+$,��8+$�0%�'�%(��+.��(�/0$".�9�%�+.$01�,��0�#9(���

�/"+*�#�.0�9�%#�.�.0���
#�/".(0�.0��0�+.$="%#���� ��,�#"��//+#���

�.�=�$04� 
#�7�ρ�!�' ��

!>(0D#��=�%#1�7��.(�#)*��#�01%$�*�$.'�%$�)*����*���+.��#�((��/".(0�.0���
!>(0D#��"+'�%0�7�'"*+#��=$E��9�%�%�99"%0�<�*-")(�%'�0�+%��

���3$*�.�,-�.0:�*9$��9"+%�+.�1/"+*�#�.0�9�%#�.�.0���3$*�.�,-�.0:�*9$��9"+%�+.�1/"+*�#�.0�9�%#�.�.0���3$*�.�,-�.0:�*9$��9"+%�+.�1/"+*�#�.0�9�%#�.�.0���3$*�.�,-�.0:�*9$��9"+%�+.�1/"+*�#�.0�9�%#�.�.0����

•��.�/".($,D%��+.�(>(0D#��=�%#1�/".(0$0+1�,��=*+$,����*"%(� 
#��
�

�
�∆:�2�

 
&�∆
'[��2���∆5 �7��+�2��0: ��

�+��./"%��;� ∆:�2� &�∆
'[��2���∆5�7�O+�2�8 ��
O+�;�0%�'�$*�/1,1�<�*-+.$01�,��#�((��,��=*+$,��
8�;�/:�*�+%�/1,1��<�*-+.$01�,��#�((��,��=*+$,��

!�+=�9"+%�*�(�0+>D%�(��0��(($#$*1(4�".�9"+%%��.1�*$��%�*��'�%$�0$".�,-1.�%�$��/$.10$8+���
!�+=�9"+%�*�(�9"#9�(�1*1'�0%$/�(��0��(($#$*1(4�".�9"+%%��.1�*$��%�*��'�%$�0$".�,-1.�%�$��9"0�.0$�**���
�.�9�+0�10�)*$%�,�(�%�*�0$".(��.�*"�+�(�*"%(8+-$*�>���9*+($�+%(��.0%1�(�"+�("%0$�(��

•��99*$/�0$".(�;�
� ��1/:�.��+%�0:�%#$8+����.��%1($(0�./��/:�+==��+.�=*+$,�����3$*�.�(+%�*��(>(0D#���*")�*�2�)$*�.�(+%�,E��

� ��0+>D%���
10�.0���,$�)�0$8+��%1'�%($)*��
→�%�9$,��#�$(�9�(�0%"9���
� ��,10�.0��,��F"+*�����:"#9(".���(�.0:�*9$8+���
� ��,10�.0��,��F"+*������>_@+((�/���("1.�%�10$8+����
� ��/"#9%�((�+%���"#9%�(($".��,$�)�0$8+���0�%1'�%($)*��*"/�*�#�.0��@��0%�'�$*�#�(($8+��,��0%�.('�(�#�.0��(0�

*��0%�'�$*�#$.$#+#�<�="+%.$%��+�=*+$,��9"+%�*��/"#9%�((�%�
8+$�/"%%�(9".,�<�+.��/"#9%�(($".�%1'�%($)*����O��7���
,�

ρ ��

O��$("0:�%#��Z�O��$(�.0%"9$8+��#�$(�*��0%�.(="%#�0$".�$("0:�%#��,"$0�P0%���//"#9��.1��,-+.�1/:�.���,��/:�*�+%��

4 – Statistique de Boltzmann 
@"$�,��3"*05#�..4�'�*�)*��<�*-18+$*$)%��0:�%#$8+��;��

���.(�#)*��,$(/".0$.+�,-10�0(�;�*��9%")�)$*$01�,-+.�10�0�$�,-1.�%�$�����(0��$�7����E9�
�

�
���

�

M� ��

���.(�#)*��/".0$.+�,-10�0(�;�*��%�*�0$".�,�'$�.0�,��7����E9�
�

�
���

�

M� �,E�,>�,5�,'E�,'>�,'5��


�.(�*�(�,�+E�/�(4����(0�+.��/".(0�.0��0�**��8+��Σ���7� ��



���������������	���
���
�
�	���
���
������	��� � �
�SS�!�������	������

�

����� I�

5 – Machines thermiques 
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1 – Diagrammes d'Ellingham 
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2 – Réactions rédox en solution acqueuse 
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3 – Diagrammes potentiel-pH 
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"#�$.�(�,��9%1,"#$.�./���.�="./0$".�,+�9"0�.0$�*��
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4 – Aspects cinétiques des réactions rédox en solution 
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� ∆%����7�∆%�6�2�	��*.�����7�∆%�6�7���&����6� � /�%�����7� �
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5 – Corrosion humide 
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6 – Protection contre la corrosion 
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