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Writing and Balancing Equations

The chemical equation is a shorthand, condensed expression of a chemical change. Some of the symbols used in writing chemical equations are listed below.




Produces or yields (points to product)



   =      Equals (equilibrium between reactants and products)




Reversible reaction








Gas





Solid



(s)
Solid



(l)
Liquid



(g)
Gas



 Δ
Heat



 +
Plus



(aq)
aqueous (substance dissolved in water)


In a balanced equation, each side of the equation contains the same number of atoms of each element. The balanced equation therefore obeys the Law Of Conservation of Mass. The way to balance an equation is to adjust the number of atoms of each element so that the number is the same on both sides of the equation. However, we may not change the correct formula of a substance merely for the convenience of balancing an equation. An example of balancing an equation is given below.

KClO3  (  KCl   +   O2 (the O is unbalanced)
In KClO3, there are three O atoms per molecule, and O2 contains two atoms per molecule. To balance the O atoms, we need to find the lowest common multiple between 3 and 2. This number is 6. O atoms are balanced by placing a 2 in front of KClO3 and a 3 in front of O2, giving six O atoms on each side. Now one must go back and balance the K and the Cl. Every time a change is made, all the other components must be rechecked
2KClO3  (   2KCl   +   3O2
Rules for writing and balancing equations:

1. The correct formulas must be used for both reactants and products.

2. Reactants are written to the left of the arrow and products to the right.

3. It is a good idea to balance hydrogen and oxygen last.

4. Groups such as NO3-, which remain unchanged from one side of the equation to the

    other, may be treated as one unit. 

5. The final balanced equation must be in the smallest ratio possible. If it balances as
    4,4,2, it will also balance at 2,2,1.

Writing Equations:


Most types of equations can be classified in one of five types. The five types of equations are discussed below:


1. Synthesis: In this type of equation, there is a direct union of two substances to produce a new substance. The general form of the equation is A + B  (  AB.



Examples:
S + O2
 (  SO2




CaO + H2O  (  Ca (OH)2​




SO2  + H2O  (  H2SO3

2. Decomposition Reaction: In this type of reaction a simple substance is broken into two or more simple substances. The general from of the equation is

AB  (
 A + B



Examples:
2H2O
(  2H2 + O2




2KClO3  (  2KCl + 3O2

3. A Burning: In this type of reaction, a compound containing carbon, along with hydrogen or oxygen or both, reacts with oxygen to always form carbon dioxide and water.



Examples:
2C4H10 + 13O2  (  8CO2 + 10H2O


4. Single Replacement: In this type of reaction, one element reacts with a compound to form a new element and a new compound. Think of a couple dancing (positive and negative ions) and someone cutting in. The general form of the equation is A + BC  (  B + AC



Examples:
Zn + 2HCl  (
  ZnCl2 + H2




Cl2 + 2NaBr  (  2NaCl + Br2


5. Double Replacement: In this type of reaction, two compounds react with each other and form two different compounds. Think of two sets of dancing partners switching partners. The general form of the equation is AB + CD  (
AD + CB



Examples:
HCl + NaOH ( NaCl +H2O




Acid + base ( salt + water





BaCl2 + 2AgNO3 ( 2AgCl + Ba(NO3)2





This is the formation of an insoluble precipitate 





(discussed in later chapters)

