
 Energy of Chemical Reactions 

A. Chemical Kinetics and Thermodynamics

1. Chemical Kinetics relates to movement of reacting particles

2. Thermodynamics relates to transfer of energy between kinetic energy and potential energy.

3. Explain the collision theory of reactions 

a.) Chemical change may occur when reactant particles collide. 

b.) The relative particle velocity must be large to produce an effective collision.

c.) The particles must collide with proper geometry to product a chemical change

4. Account for the factors that affect reaction rates:  nature of reactants, surface area, concentration, temperature of reacting system, presence of a catalyst 





a.)Nature of reactants

· Ionic compounds react faster than covalent/molecular compounds

b.) Surface area

· Solids only react on their surface

· Smaller solid particles have more surface area per gram 

· (powder will react faster than chunks)

                                
c.) Concentration

· Solid and liquid reactants have a constant concentration

· Solutions and gases have variable concentrations

· The greater the concentration of mobile particles the greater the probability of collision ( Faster Rate of Reaction

d.) Temperature

· Temperature is directly related to particle velocity (translational kinetic energy)

· Temperature equals the Average kinetic energy of the system

· An increase in temperature increases the rate of ALL chemical reactions

· Higher temperature causes a greater frequency of collisions

· Higher temperature causes greater percentage of collisions occurring with sufficient energy

e.) Catalyst

· A catalyst lowers the activation energy required to start the reaction

· A catalyst increases the rate of all chemical reactions (both forward and reverse reactions)

· A catalyst is not consumed during a chemical reaction

5. Interpret potential energy diagrams and energy distribution diagrams 



  

a.) Potential energy diagrams

· A transfer of energy between kinetic and potential occurs during chemical reactions

· A transfer from kinetic energy to potential energy is described as an absorption of energy and the reaction is labeled an endothermic reaction with respect to energy

· A transfer from potential energy to kinetic energy is described as a release of energy and the reaction is labeled an exothermic reaction with respect to energy

· The symbol “(H” the change in enthalpy is the scientific notation for changes in energy

· (H is positive for endothermic reactions

· (H is negative for exothermic reactions

· (H reaction= [H products ] – [H reactants]

· A graph may be used to show energy changes during a chemical reaction. The axis are labeled potential energy and reaction pathway

6. Interpret significance of changes of heat in chemical or physical changes 

Reference Table I

a.) If the temperature of a system increases during a chemical or physical change (H is negative – heat is released = Exothermic

b.) If the temperature of a system decreases during a chemical or physical change (H is positive –heat is absorbed = Endothermic

7. Describe the role of changes in entropy on chemical and physical changes 

a.) Entropy is randomness or disorder

b.)(S is the symbol for the change in entropy

c.) High temperature favors large entropies

d.) Low temperature favors low entropies

e.) Pure substances(s,l,g) have low entropy, mixtures(aq) have 
high entropy

f.) Entropy is related to the phase of matter-Solids have low entropy –Gases have high entropy

g.) An increase in total entropy of a system favors a spontaneous change

B. Chemical Equilibrium

1. (Equilibria may be static or dynamic)

2. Chemical Equilibria are dynamic

3. During chemical equilibrium the rate of a forward reaction is equal to the rate of a reverse reaction.  (The concentrations of the products and reactants are constant NOT equal)
4. Distinguish between a reversible reaction at equilibrium and a nonreversible reaction (3.4h, 3.4i)

a.) Nonreversible reaction


· If products are very stable or if a product is removed from the reaction the reaction is not reversible

· A nonreversible reaction is described as “going to completion”

· Reaction goes to completion because: water forms; gas forms (g); or an insoluble product forms (s)
· When one reactant is consumed the reaction stops

b.) Reversible reactions

· Products change back into reactants during reversible reactions

· A double arrow is used to show reversible reactions

· At equilibrium the two arrows of the double arrow have equal lengths

5. Explain Le Chatelier's Principle in terms of pressure, volume, concentration and temperature
a.) Pressure

· For solid and liquid systems changes in pressure have negligible effect

· Pressure affects some systems containing gases

· Systems where molar volume of gas reactants is not equal to molar volume of gas products are affected (sum of the coefficients in front of gas formulas)
· An increase in pressure favors the side with smaller molar volume (sum of the coefficients in front of gas formulas)
· A decrease in pressure favors the side with the larger molar volume (sum of the coefficients in front of gas formulas)
b.) Temperature

· Increases in temperature favor endothermic reactions

Reactants + energy ( Products

· Decreases in temperature favor exothermic reaction

Reactants ( Products + energy

c.) Concentration

A change in concentration of one item -a stress- in the equilibrium destroys the equilibrium

A stressed system will readjust to re-establish a new equilibrium

Explain changes in terms of forward rate and reverse rate

