Test 10:  Kinetics
1.  Energy and chemical reactions:
· Activation energy:  the minimum amount of energy needed to start or initiate a reaction.

·  Enthalpy (H):  heat content of a substance (measured in joules or kilojoules)

· Heat of Reaction (∆H ):  change in enthalpy (during a chemical reaction energy is either absorbed or released)
· Look on table I for the ∆H of specific reactions.

· ∆H = Hproducts - Hreactants
	Endothermic reactions
	Exothermic Reactions

	Heat absorbed
	Heat released

	Energy is a reactant
	Energy a product

	Hp>Hr
	Hr>Hp

	+∆H
	-∆H


· Systems in nature tend to undergo changes toward lower enthalpy. (favor exothermic reactions)
2.  Collision theory:
· Reactant particles must collide for a chemical reaction to occur.

· Only “effective collisions”, those with proper energy and orientation, result in a reaction.

· The rate of a reaction increases with an increase in effective collisions.

3.  Factors that would increase the rate of a reaction:
· Increase the temperature  (as the temperature increases the number of effective collisions increase)

· Increase the concentration (as the concentration increases the number of effective collisions increase)
· Increase the surface area (increases the number of effective collisions)

· Increase the pressure (works for gases only by decreasing the volume, increasing the concentration and hence the number of collisions)

· Add a catalyst (lowers the activation energy)

4.  Potential Energy Diagrams:  these diagrams show the changes in potential energy as a reaction proceeds.
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6. Entropy (∆S)=sf – si:
· Entropy is a measure of the randomness or disorder of a system (greater disorder, greater entropy)

· Entropy increases as you go from solid→liquid→aqueous ions→gases and as you go towards an increase in the number of moles. (∆S is positive)

· Entropy increases for decomposition reactions. (∆S is positive)

· Systems in nature tend to undergo changes toward a  higher entropy.

7. Spontaneous Reactions:
· Reactions are always spontaneous if they are exothermic and go toward a higher entropy (-∆H and  +∆S)
· Reactions are never spontaneous if they are endothermic and go towards a lower entropy (+∆H and -∆S)

8.  Gibbs Free Energy Change (∆G=∆H-T∆S)
· ∆G<0 a reaction will be spontaneous

· ∆G>0 a reaction will not be spontaneous

· ∆G=0 will be in a state of equilibrium

· An exothermic reaction that goes towards randomness will always be spontaneous.
· An endothermic reaction that goes toward order will never be spontaneous.
· An exothermic reaction that goes toward order will be spontaneous at low temperatures.
· An endothermic reaction that goes toward randomness will be spontaneous at high temperatures.
