                                           Ch. 9 Chemical Names and Formulas

9.1 Naming Ions
     Monatomic ion – a single atom with a positive or negative charge.

     Cations – metals in Groups 1A, 2A, and 3A lose electrons, forming cations with a    

                      positive charge equal to the group number.

     Anions – nonmetallic ions have a negative charge equal to the difference between the 
                     group number and 8. 

     Transition metals – the charge of the cation is equal to the number of electrons lost. 
Names of Ionic Compounds of Transition Metals
     Stock Method – uses Roman numerals to indicate the charge on the cation.

     Classical (older) Method – uses suffix “-ous” for lesser charge and    “-ic” for higher     

                                                   charge.
Polyatomic Ions
     Polyatomic ions are composed of more than one type of atom bound together and  

            acting as a single atom.

            The names of most polyatomic ions end in “–ite” or “–ate”.

            All polyatomic ions that end in “–ite” or “–ate” contain oxygen; “-ate” has more 
            oxygen atoms than “-ite”.

Naming and Writing Formulas for Ionic  Compounds
     Antoine Lavoisier was the first to develop a naming system for chemical   

            compounds.

     Binary Ionic Compounds – one metal ion  + one nonmetal ion.  Name the cation first  

            followed by the anion.  The anion ending is changed to “–ide”.

     Transition metals with more than one charge use Roman numerals to indicate the 
            charge.

     The charge on the metal can be determined by the charge on the anion and the 
     number of metal ions in the formula.
Formulas for Binary Ionic Compounds

     Write the name of the metal cation first, then the name of the nonmetal anion (ending 
       in –ide). 

      Add subscripts to balance the charges. 

      Or, use the crisscross method:

Crisscross Method

      The numerical value of the charge becomes the subscript of the oppositely charged 
       ion.

      Make the subscripts the lowest whole number ratio.
Compounds with Polyatomic Ions

     Write the cation followed by the anion.

     Balance the charges.

     If more than one polyatomic ion is used, put it in parenthesis, with an outside  

     subscript to indicate the number of ions.
Naming Compounds with Polyatomic Ions
     Name the cation first, followed by the name of the anion.

     Use the regular name of the polyatomic ions.
9.3 Naming and Writing Formulas for Molecular Compounds (2 nonmetals) 

     Use prefixes (p. 269) to tell the number of atoms.

      If the first atom is single, do not use mono-.
     Use the suffix –ide for the second element.  

Writing Formulas for Molecular Compounds
     Use the prefixes to determine the subscript of each element in the  formula, then 
     write the symbol for the elements.
9.4 Acids and Bases

      Acid – a compound with one or more H atoms that produces H+ ions when dissolved 
                  in water.

     Naming Acids (p. 272)

1. If the anion ends in –ide, the acid begins with the prefix hydro-. Change anion           

ending to –ic, followed by word “acid”.
                 Ex. HCl – (hydrogen chloride) is called hydrochloric acid.

     2. If the anion ends in –ite, change the ending to –ous and add “acid”.
                 Ex.  H2SO3 (hydrogen sulfite) is sulfurous acid.

     3. If the anion ends in –ate, change ending to –ic followed by “acid”.
                 Ex.  HNO3 (hydrogen nitrate) is nitric acid.

Names and Formulas for Bases

     Base – any compound that produces OH─  ions in a water solution.

     Bases are named the same as any other ionic compound: the cation followed by the 
          anion ending in –ide.

Laws Governing Formulas and Names
1. Law of Definite Proportions – in samples of any chemical compound, the 
      masses of the elements are always in the same proportions.
2. Law of Multiple Proportions - Whenever the same two elements form more    

      than one compound, the different masses on one element that combine with the 
      same mass of the other element are in the ratio of small, whole numbers.           

      Ex. (CO, CO2)
Naming charts p. 277, 278.
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