
	 	 	 	 	 k = Ae-Ea/RT	 	 	 ΔG° = ΔH° – TΔS° and ΔG° = -RTlnK 
	 	 	 	 	 	 

	 	 	 	 ln k = ln A –  Ea/RT	 	 and		 lnK = –ΔH°/(RT) + ΔS°/R


If A and ΔS° are nearly constant, and Ea depends on ΔH° then a plot of ln k vs ln K should 
be linear





Dissociative Mechanism Linear Free-Energy Relationships Section 12.4 
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Kathryn Hass, https://chem.libretexts.org/@api/deki/files/411156/clipboard_eef3275a6c324cc18958d9f3fb43136a1.png?
revision=1&size=bestfit&width=666&height=468 accessed 11/2025. 

Dissociative Mechanism Linear Free-Energy Relationships Section 12.4 
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1Data from Miessler and Tarr, Inorganic Chemistry 4th Ed, page 455 

Associative Mechanisms Section 12.4 

Rate Constants for Reactions with indicated Metal Complex1

Incoming Ligand [Cr(H2O)6]3+  
k (10-8 M-1 s-1)

[Cr(NH3)H2O]3+  
k (10-4 M-1 s-1)

NCS– 180 4.2
NO3– 73 no data
Cl– 2.9 0.7
Br– 1.0 3.7
I– 0.08 no data
CF3COO– no data 1.4
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	 	 	 	 	 	 	 	 	 ΔS°‡ ?


Associative Mechanisms Section 12.4 
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A Reaction thought to Be Associative but Was’t Section 12.4 

[Co(NH3)5Cl]   +  OH– [Co(NH3)5OH]   +   Cl–
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Support for an SN1CB Mechanism Section 12.4 
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ML5X                 ML5    +    X




ML5    +    Y               ML5Y 

Rate Laws: Dissociative Reactions -  Steady State Section 12.3 
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Rate Laws: Dissociative Reactions -  Steady State Section 12.3 

6
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ML5X                 Y•ML5X





YML5•X                ML5Y


d[ML5Y]  = k1K1[M]0[Y]0
  dt          1 + K1[Y]0

where [M]0 is the total amount of metal complex present and initially
[M]0 = [ML5X] + [Y•ML5X]


[Y]0 is approximately = [Y] 

and K1 = k1/k-1 

Rate Laws: Interchange Reaction Steady State Section 12.3 
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ML5X    +    Y                 YML5X





YML5X                ML5Y    +    X




d[ML5Y]  = k1k2[ML5X][Y]

  dt                      k-1 + k2  

Rate Laws: Associative Reaction Section 12.3 
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Associative Reaction




d[ML5Y]  = k1k2[ML5X][Y]

  dt                      k-1 + k2

Interchange

d[ML5Y]  = k1K1[M]0[Y]0
  dt          1 + K1[Y]0

Dissociative

d[ML5Y]  = k1k2[ML5X][Y]
  dt         k-1[X] + k2[Y]

Rate Laws: Section 12.3 
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	   Oxidation state	 	 	 	 	 	 	 	 	 	 	 	 Size of Ion


      High oxidation state	 	 	 	 	 	 	 	 	 	 	 Smaller Ion


      Low Oxidation State	 	 	 	 	 	 	 	 	 	 	 Larger Ion 

Dissociative Mechanism in Oh Compounds Section 12.4 
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1. Rate of reaction changes only slightly with changes in incoming ligand


2. Making metal reactant charge more positive slows rate


3. Bulky ligands increase rate


4. Rate of reaction correlates with metal to leaving group bond strength


5. Activation entropies are favorable


Dissociative Mechanism in Oh Compounds Section 12.4 
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