
The role of temperature dependence of ion-ion reactions in determining the mechanism 

Reaction: A + B  AB
‡
 → products 

Based on the relations  ∆� � �� �∆� �	 
�  and  ∆�.�. �   ��A�B� 
�������‡   , we have 
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With N = 6.022 × 10
–23

 mol
–1 

, e = 1.602 × 10
–19

 C and εo = 8.854 × 10
–12

 F/m (or C/(Vm) ), 

using typical data in a solvent of water: εo ≈ 80,  (‡ � 200 pm   and ��34���	 
� 5 �0.0046 K
–9, we get 

∆��.�.‡ 5 �40�A�B   J 
 mol K  

As the pre-exponential factor in the Arrhenius equation is < �   =B	 
> "  ∆?

‡ 
@  , we get 

∆��.�.‡ 5 �4.8 �A�B 

Thus 

"B�.C �A�B � 10B �.C
  349E  �A�B 5 10B# �A�B 

It means that 1 unit increase in the product �A�B is equivalent to a 100-fold decrease in A. 

Let us suppose ∆�4�FGHI3‡ � 0 ,  and Aneutral = 10
13 

dm
3
/(mol s), then we have the following data:  

        (Left: calculated, right: experimental.) 
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As it can be seen, experimental determination of the pre-exponential factor can be used to check the 

reaction mechanism.  


