Unit 3: Basic Chemistry

Content Outline: Chemical Equations (3.3)
I. Chemical Equations - When chemical reactions occur, two or more reactant molecules interact to produce one or more unique or different product molecule(s).  To represent and communicate what occurred in the reaction we use chemical equations.  

A. A chemical equation uses the formulas of the reactants on the left and formulas for the products of the reaction on the right side of an arrow symbol, which represents the word ‘yields’.
 Ex.  A  +  B  ->  C  +  D     Na + Cl ( NaCl 

 Sodium plus Chlorine yields Sodium Chloride
B. The format is… reactants yield products.  So a chemical equation is similar to an algebraic equation with the difference being the use of a yield ‘arrow’ symbol instead of an equal sign. Below are several chemical equations…

                C  +  O2  ->  CO2
                H2  +  O2  ->  H2O

                C6H12O6  +  O2  ->  CO2  +  H2O
C. The Law of Conservation of Mass requires that both sides of a chemical equation show precisely the same number of atoms of each element represented. 
1. So, if there are two oxygen atoms shown on the left side of an equation, there must be precisely two atoms of oxygen on the right side of the yields sign.  All chemical equations must be ‘balanced’.

2. Balancing chemical equations requires manipulating the equation to reflect what is really taking place in the chemical reaction being represented.  Using the second equation above as an example, hydrogen gas (diatomic) and oxygen gas (diatomic) do react in the presence of an energy source to form water molecules.  However, twice as many hydrogen atoms than oxygen atoms are required for each molecule of water to form as the formula for water is H2O.  To react with diatomic oxygen two molecules of diatomic hydrogen are required and this will result in two molecules of water being formed.            
                                2 H2  +   O2   ->    2 H2O
3. As you can see in this example, chemical equations are balanced by changing the coefficients of the chemical formulas and NOT by changing the chemical formulas themselves.        
Ex.  Unbalanced  C6H12O6   +   O2   ->   CO2   +    H2O        
        Balanced
C6H12O6  +  6O2   ->   6CO2   +   6H2O
