KINETICS AND EQUILIBRIUM
Kinetics

Deals with rates of reactions and the pathways (mechanisms) to product formation.

Collision Theory = Reactions cannot occur unless molecules come in contact with each other. 
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For a reaction to occur, molecules, atoms, or ions must first collide. 
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Increased concentration of reactants results in greater numbers of collisions per unit time. However, not all collisions result in reactions.
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For a collision to be effective, reacting species must possess at least a certain minimum energy necessary to rearrange outer electrons in breaking bonds. 

Rate of Reaction = change in concentration of one of the participants per unit time. (M/t)
For the arbitrary reaction 
A ---> B 

the average rate of loss of "A" is: 

[A] / t        where [A], is the molarity of A 
Factors that affect reaction rate:
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The concentration of reactants. The more concentrated the reactants, the faster the reaction proceeds. 
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The temperature of reaction. Increase temperature, increase rate. 
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A catalyst = a substance that, when added to a chemical reaction, increases the rate of the reaction while not being consumed itself. (not present in the balanced chemical equation for the reaction) 
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The surface area of reactants. Solid, liquid, or catalysts surface area increases, rate increases. 
Activation Energy (EA) = The amount or energy required by the reactants for the reaction to proceed. 
Heat of Reaction (ΔH) = Potential energy of products les potential energy of reactants. (See Table I)

Hproducts – Hreactants 

______________ = Reactions that release energy.

______________ = Reactions that absorb energy.

Potential Energy Diagram = The PE of substances involved are plotted against a time sequence.
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Potential Energy Diagram:
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An Endothermic Reaction

with a catalyst. EA is

lowered (blue curve).
Ex: ½ H2(g) + ½ I2(g) + 26.5kJ ( HI(g)  ΔH= +26.5kJ
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An Exothermic Reaction with

a catalyst. EA is lowered (red

curve).

Are these PE Diagrams Exo or Endo?
How do you know?
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B.





     Exothermic


C.                            Endothermic

PE is higher for reactants.





PE is higher for reactants.





PE is lower for reactants.








