Balancing Chemical Equations
A. Chemical Reactions:  A chemical reaction is a process by which one or more substances are changed into new substances by breaking or rearranging chemical bonds between elements. There are three key factors that help identify if a chemical reaction occurred:

   1) Form a new substance (indicated by writing a new chemical formula)

       Ex. H2O goes through electrolysis to produce H2 & O2 
   2) The change cannot be reversed by physical means

       Ex. burnt toast (burnt carbon remains cannot be reversed without more chemical reactions 

       back into the wheat flour) vs. bent penny (can easily be reversed by physical means) 
   3) New physical properties such as: different color, different odor, release of gas (fizzing or 

       foaming), production of sound heat, light, and solid (precipitate).
B. Writing Chemical Equations 

1) Terms to Know: 
a) Law of Conservation of Mass:  Matter is neither created nor destroyed within ordinary chemical reactions.

b) Coefficient: A number placed in front of a compound indicating the amount of molecules (if a covalent compound) or formula units (if an ionic compound) of that compound.

Ex. 6 H2O means there are six molecules of water present 

c) Oxidation Numbers: Hypothetical numbers (following a list of rules) assigned to an individual element or ion in a reaction indicating the exchanging or sharing of electrons within a compound until it is stable or neutral.

Ex. 2 H1++ O2- → H2O (Note the 1+ and 2- are the oxidation numbers)
d) Chemical Equation: A chemical equation is a set of symbols and formulas written to identify the amounts of reactants to products in a chemical reaction.  There are three types used:

  1) Word Equation:-the reactants and products in a chemical equation are represented by words 
       Ex. water + carbon dioxide → glucose + oxygen
  2) Formula Equation:-the reactants and products in a chemical equation are represented by 
      their symbols or formulas (unbalanced) 
      Ex. H2O + CO2 → C6H12O6 + O2
   3) Balanced Chemical Equation: - the amount of the reactants and products follows the Law of Conservation of Mass, so there must be equal amount of elements on the reactants and products side, which is determined by the use of oxidation number for establishing the chemical formula of a compound and then by adding coefficients to determine the ratio of reactants to products 
      Ex.6H2O + 6CO2 → C6H12O6 + 6O2  (Total of 12 H on each side etc.)
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