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Writing Formulas and Naming Compounds

OBJECTIVES:

6. Explain how to determine oxidation numbers.

7. Write formulas and names for ionic and covalent compounds.

8. Describe hydrates and write their formulas.

VOCABULARY:

Oxidation Number

Polyatomic Ions
Hydrate
Anhydrous
Ionic Compounds

Remember that in an ionic compound, electrons are transferred between the elements.  Metals tend to loose electrons while nonmetals tend to gain electrons.  You can figure out how many electrons are gained or lost by looking at the element’s position in the periodic table.  The oxidation number tells you how many electrons an atom can gain, loose, or share to become stable.  For ionic compounds, the oxidation number is the same as the charge on the ion.  
Writing Formulas

· Write the symbol of the element with the positive ionic charge first.  This will usually be the metal. 

· Next write the symbol of the element with the negative ionic charge.  This will usually be the nonmetal.
· Last you must balance out the charge between the ions by using subscripts.  The overall charge of the compound must be zero. When combining atoms to make compounds, you must remember that the compound is neutral.  The positive charge on the metal must be balanced out with the negative charge of the nonmetal.         
Writing Names
· Write the name of the positive ion.  If the positive ion is a transition metal, you must determine which form of the element is being used.  Look at the compound formula for this.  Once you know the oxidation number, write it using Roman numerals, in parentheses, after the metal’s name.  
· Next write the root (first part of the name) of the negative ion.  Then add ide to the end of the root.  
The transition elements are metals that possess more than one oxidation number.  They are able to form different positive ions.  When naming compounds 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.
Polyatomic Ions
Not all compounds contain only 2 elements.  Some compounds contain polyatomic ions (meaning to have many atoms).  A polyatomic ion is a positively or negatively charged, covalently bonded, group of atoms.  They are usually composed of nonmetals.  
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.
	Common Polyatomic Ions

	Ion
	Name
	Ion
	Name

	Hg22+
	Mercury (I)
	NCS–
	Thiocyanate

	NH4+
	Ammonium
	CO32–
	Carbonate

	NO2–
	Nitrite
	SiO32-
	Silicate

	NO3–
	Nitrate
	HCO3–
	Hydrogen carbonate (bicarbonate is a widely used common name)

	SO32–
	Sulfite
	
	

	SO42–
	Sulfate
	
	

	S2O32-
	Thiosulfate
	ClO–
	Hypochlorite

	HSO4–
	Hydrogen sulfate (bisulfate is a widely used common name)
	ClO2–
	Chlorite

	
	
	ClO3–
	Chlorate

	
	
	ClO4–
	Perchlorate

	OH–
	Hydroxide
	C2H3O2–
	Acetate

	CN–
	Cyanide
	MnO4–
	Permanganate

	PO43–
	Phosphate
	Cr2O72–
	Dichromate

	HPO42–
	Hydrogen phosphate
	CrO42–
	Chromate

	H2PO4–
	Dihydrogen phosphate
	O22–
	Peroxide

	 IO3-
	 Iodate
	C2O42–
	Oxalate

	C4H4O62-
	Tartrate
	B4O72-
	Tetraborate


Covalent Compounds (Molecular Compounds)

Covalent compounds are formed when nonmetals share electrons.  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
A hydrate is a compound that has water chemically attached to its ions.  A compound with the water removed is called anhydrous.  To name hydrates, you name the main ionic compound in the way you already know, but then you must indicate how many water molecules are present.  You use the prefixes attached to the word hydrate.
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