Compound Formation and Naming
OBJECTIVES:
6. Describe the process of dissociation and dissolving.

7. State some of the transition metals that can form more than one ion and what their ionic charge will be.

8. Deduce the formula and state the name of binary ionic compounds.

9. Deduce the formula and state the name of ionic compounds with polyatomic ions.

10. Deduce the formula and state the name of binary covalent compounds.

The dissolving of a solid in a liquid occurs at the surface of the solid.  The solid, or solute, must be soluble in the liquid, or solvent, for any dissolving to take place.  The solvent particles cluster around the solute, with the polar ends matching up (positive with negative).  The solvent must then pull the solute particles away from the crystalline structure.  Solvent particles then surround the solute particle.  The solute eventually breaks up into smaller pieces where each piece is surrounded by solvent particles.  An example of this is sugar in water.  Neither substances changes chemically – you still have sugar and water molecules present, but the sugar molecules are not longer attached to each other in a crystalline pattern.  This usually occurs with covalently bonded molecules.   

The process that may occur when a chemical compound is dissolved in a solvent (e.g. water) is called dissociation.  The molecules of the compound will break up (‘dissociate’) into two or more ions, resulting in an ionically conducting electrolyte solution.  For example, table salt, NaCl, will dissociate into Na+ and Cl- particles.  This usually occurs with ionically bonded compounds.  

Binary compound – A compound that contains only two elements and is electrically neutral.

To name a binary ionic compound, first write the name of the positively charged ion, usually a metal, and then add the name of the non-metal or negatively charged ion, whose name has been modified to end in –ide.  The compound must be electrically neutral so you add subscripts to the symbols for the ions until the algebraic sum of the ions’ charges is zero.  This formula represents the simplest possible ratio of atoms or ions in the compounds.  This simplest ratio of ions in a compound is called a formula unit.

Metals always lose electrons and non-metals always gain electrons when they form ions.  The charge on the ion is known as the oxidation number of the atom.  
Polyatomic ion – an ion that has two or more different elements that are bonded covalently.

To write the formula for an ionic compound containing one or more polyatomic ions, simply treat the polyatomic ion as if it were a single-element ion by keeping it together as a unit.

When naming polyatomic ions, name the positive ion first and then the negative ion, without changing the name of the ions.
The transition elements are metals that possess more than one oxidation number.  They are able to form different positive ions.  When naming polyatomic ions that contain transition elements, Roman numerals are used to indicate the oxidation number of the ion.  This Roman numeral is placed in parentheses after the name of the element.  

 Element   

Name     

Possible Valences 

      Fe                            Iron

                     +2,  +3           

      Cu                         Copper                                  +1, +2 

      Sn                            Tin                                      +2, +4 

      Au                          Gold                                     +1, +3 

      Hg                         Mercury                                +1, +2 

      Pb                           Lead                                     +2, +4 

            Sb                         Antimony                               +3, +5


      Co

            Cobalt                                   +2, +3


      Ag*

Silver



  +1


      Zn*

 Zinc



  +2

      Cd*                     Cadmium


  +2

* Although these are transitions metals, they form only one type of ion, and a Roman humeral is not used.

Substances are either organic or inorganic.  Compounds that contain carbon, with a few exceptions, are classified as organic compounds.  Compounds that do not contain carbon are called inorganic compounds.  Inorganic compounds are bonded covalently and are referred to as binary covalent compounds or molecular binary compounds.
To name these compounds, write the name of the first nonmetal, followed by the second nonmetal with its ending changed to –ide.  The element that you write first will be the farthest to the left in the periodic table, with the exceptions of a few compounds that contain hydrogen.  If both elements are in the same group, name first the element that is closer to the bottom of the periodic table.  Last, add a prefix to the name of each element to indicate how many atoms of each element are present in the compounds.  If only one atom of the first element is listed, the prefix mono is usually omitted.

Prefixes

1 = mono

2 = di

3 = tri

4 = tetra

5 = penta

6 = hexa

7 = hepta

8 = octa

9 = nona

10 = deca

