Chemical Kinetics or Reaction Rates

Define chemical kinetics: the study of the rates and mechanism of chemical reactions.

Rates of reactions requiring slight bond rearrangements will generally be slower than those requiring the breaking of several bonds.

Example:  Predict which reaction would have the slowest reaction rate.

Ag+1(aq)  +  Cl-1(aq)  ( AgCl(s)
2H2(g)  +  O2(g)  (  2H2​O(g)
For reactions to occur the reactants must collide with one another (collision theory).

Why does each of the following usually increase the rate of a reaction?

Increase temperature –

Increase pressure – 

Increase concentration – 

Increase surface area – 

Addition of a catalyst – 

Potential Energy Diagrams – represent potential energy changes that take place as time progresses during chemical reactions.

Define:

· Enthalpy - (H – heat of the reaction

+ (H = endothermic reaction

A + B + heat  ( C + D

or

A + B   ( C + D      (H = +100kJ

- (H = exothermic reaction

A + B ( C + D + heat  

or

A + B   ( C + D      (H = -100kJ

· Activated complex – a short-lived particle formed as an intermediate in a reaction mechanism

Example: the reaction mechanism for the decomposition of hydrogen peroxide

H2O2 ( 2OH

H2O2 + OH ( H2O + HO2
HO2 + OH ( H2O + O2
Let’s draw potential energy diagrams!

