Unit 3: Basic Chemistry

Content Outline: Rates of Reactions (3.5)
I. The measure of how quickly new substances form in a chemical reaction is called the ‘rate of reaction’.  
A. Four factors that can affect the rate of chemical reactions: 
1. Temperature

a. The higher the temperature of a substance or mixture the greater the kinetic energy of the
 reactants. This causes the collision rate and impact force of reactants to increase, thus increasing the rate of reaction for new substances to be formed.
2.  Concentration of reactants
a. The greater the concentration of reactant material also increases the likelihood of collisions and the formation of new substances and thus increases the rate of reaction.

3.  Surface area of reactants 
a. In addition, the greater the surface area of solid reactants in a chemical reaction increases the 
possibility of reactant collisions and thus increases the rate of reaction.
4.  The presence of an ‘inhibitor’ or ‘catalyst’

a. The substance is called an inhibitor, as this type of substance slows or ‘inhibits’ a particular 
chemical reaction.  An example would be materials added to metals to inhibit or slow metal oxidation (rust).
b. Another substance increases the rate of reaction and is called a catalyst.  Catalysts can be 
found commonly in living organisms where they are called enzymes.  Enzymes speed up chemical reactions in living things and allow reactions to take place at lower temperatures (less activation energy) than would be normal without the enzyme.  Enzymes allow organisms to exist at the relatively low life-sustaining temperatures. 
c. These substances often impact the reaction rate without themselves being altered in the
 reaction.  For a chemical reaction to take place there must be at least a minimum level of combined kinetic energy for particles to collide and react.  
i. This is called activation energy.  Two substances may act to change the activation energy of
    a particular reaction.  
B. One theory, which is helpful to think of when imagining chemical reactions is called the Collision Theory.  
1. Collision Theory states: “Factors which impact the frequency of reactant collisions will impact the

 rate at which a chemical reaction occurs.”
