Chemical Reactions
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).
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 reactants and products are represented as a formula 

     equation with coefficients added to indicate an equal amount of elements on the reactants and 

     products side  

      Ex.6H2O + 6CO2 → C6H12O6 + 6O2  (Total of 12 H on each side etc.)
Types of Chemical Reactions:
   1) Synthesis Reaction (Composition Reaction): - 2 or more substances combine to form a 
       new compound 
                          Formula:  A + X → AX
  2) Decomposition Reactions: -single compound undergoes a reaction that produces 2 or more 
      simpler substances (only occur when heat or electricity “electrolysis” are added)
                         Formula:  AX → A + X

  3) Combustion Reaction:-substance combines with oxygen, releasing a large amount of 
       energy in the form of light and heat 
Formula often, but not always:  carbon compound + oxygen→ water + carbon dioxide
  4) Single-Displacement Reactions (Replacement reaction): -one element replaces a similar 

      element in a compound (usually happens in an aqueous solution) 
Formula: A + BX → AX +  B (cation replacement)  & Y + BX→ BY + X  (anion replacement)
  5) Double-Displacement Reaction: -ions of 2 compounds exchange places in an aqueous 
        solution to form 2 new compounds

                      Formula:  AX + BY →   AY + BX 

  6) Acid-Base Reaction: -special kind of double displacement reaction between an acid and 

       a base. Often, the H+ ion in the acid reacts with the OH- ion in the base, causing the 

       formation of water and some ionic salt.

                     Formula: HA + BOH → H2O + BA (ionic salt)
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