
Topic 8: Kinetics and Equilibrium 

 

1. Collision theory states that a reaction is most likely to occur if reactant particles collide with the proper 

energy AND orientation.  

 

2. The rate of a chemical reaction depends on several factors:  

 Temperature:   ↑Temp ↑Rate of Reaction 

 Concentration:  ↑Concentration ↑Rate of Reaction 

 nature of the reactants:  ionic is faster than covalent, polar covalent is faster than nonpolar 

covalent 

 surface area: powdered substance is always faster to react 

 presence of a catalyst: speeds up the reaction without being used itself (it lowers the activated 

complex – the hump that the system must get over) 

 

3.  You MUST be able to draw and read POTENTIAL ENERGY DIAGRAMS. Energy absorbed or 

released by a chemical reaction can be represented by a potential energy diagram. 

 REACTANTS → PRODUCTS 

 The amount of energy released or absorbed during a chemical reaction is the heat of reaction.  

o Heat of reaction (∆H) equals the PE of the products – PE of reactants. Table I 

o +∆  implies an endothermic reaction (you will feel it getting colder) COLD PACK. 

o -∆H  implies an exothermic reaction (you will feel it getting hotter) HEAT PACK. 

 Heat ALWAYS flows from HIGH to LOW 

 A catalyst provides an alternative pathway for a chemical reaction. The catalyzed reaction requires 

a lower activation energy than the uncatalyzed reaction.  
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You must be able to identify:  

Endothermic +∆H (lower line on the reactant side) or Exothermic -∆H (lower line on the product side) 

PE reactants;  PE products  PE Activated Complex (ALL PE MUST START AT THE BOTTOM) 

 ∆H = PEproducts – PEreactans 

Activation Energy – the difference between where you begin and the top of the hump (activated complex) 

Everything for the reverse as well 

 

 

 



4. Types of Equilibrium 

 Phase Equilibrium 

 Solution Equilibrium 

 Chemical Equilibrium 

 

5. At equilibrium  

 rates are equals  

 concentrations remain constant  

 system MUST be CLOSED 

 

6. LeChatelier’s principle can be used to predict the effect of stress on a system in equilibrium.  

 Stresses include a change in  

o Pressure – only affects gases: ↑Pressure, equilibrium shifts to side with fewest gas 

molecules. 

o Concentration: ↑Concentration, equilibrium shifts to the opposite side of the reaction 

o Temperature: ↑Temperature, equilibrium shifts to the opposite side of the reaction 

o *Whatever the initial change is (box it off to remember where you started) 

 EVERYTHING on SAME side does the OPPOSITE 

 EVERYTHING on OPPOSITE side does the SAME 

 

7. Adding a catalyst increases the rate of the forward and reverse reactions equally, so there is no shift in 

equilibrium. 

 

8. Entropy is a measure of the randomness or disorder in a system. A system with greater disorder has 

greater entropy. GASES have the GREATEST amount of ENTORPY 

 

9. Systems in nature tend to undergo changes towards lower energy and higher entropy.  

 

10. Exothermic reactions that result in increased entropy are spontaneous. 




