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Rates and Equilibria

Equilibrium expressions
Rate expressions
Reaction coordinate diagrams

Outline

Equilibrium constants
Rate constants
Reaction coordinate diagrams

And equilibrium: Thermodynamics
And rates: kinetics

Equlibria and equilibrium constants Equlibria and equilibrium constants
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Equlibrium constants and 
reaction free energy

Endergonic: 
the overall ΔGº > 1
Keq < 1
Product G > 
Reactant G

Exergonic:
the overall ΔGº < 1
Keq > 1
Product G < 
Reactant G
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Example:  
dissolved CO2 and H2CO3

Keq = 0.031

Keq = 10-5

Reaction rates and concentrations Rates and equilibrium
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Rates and equilibrium Reaction coordinate diagrams

Rates and Equilibrium are independent

Fast, exergonic

Fast, endergonic

Slow, exergonic

Slow, endergonic

Free Energy: Rate constants vs
equilibrium constants
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