Writing Formulas

Rules:

The algebraic sum of the positive oxidation numbers and negative oxidation numbers of the atoms and/or ions in a compound must equal zero.  Since the positive oxidation number shows the number of electrons lost or shared and the negative oxidation number shows the number of electrons that may be gained or shared, you must always have just as many electrons lost as are gained.

For binary metal/nonmetal and hydrogen/nonmetal compounds

a) Represent the symbols of the atoms in the compound, writing the positively charged atom first followed by the negatively charged atom.

b) Indicate the respective oxidation (charge) numbers above each symbol.

c) Ask, “Does the sum of the charges equal zero?

If YES, formula is written correctly.  All subscripts are one.

If NO, write as subscript number equal to the oxidation number of the OTHER element or ion in the compound.  This is the CRISS-CROSS METHOD.

d) Rewrite the formula, omitting the subscripts equal to one and the oxidation numbers.

e) Roman numerals are NOT written in a formula.

Examples:


sodium chloride        calcium fluoride        iron (III) sulfide


Formulas with Polyatomic Ions

a) Represent the symbols of the atoms or ions in the compound, writing the positively charged atom/ion first followed by the negatively charged atom/ion.

b) Indicate the respective oxidation (charge) numbers above each symbol.

c) Parentheses are used when more than one polyatomic ion is present.

d) Ask, “Does the sum of the charges equal zero?

If YES, formula is written correctly.  All subscripts are one.

If NO, write as subscript number equal to the oxidation number of the OTHER element or ion in the compound.  This is the CRISS-CROSS METHOD.

e) Rewrite the formula, omitting the subscripts equal to one and the oxidation numbers.

f)  Roman numerals are NOT written in a formula.

Examples:


ammonium sulfide        


sodium nitrate




strontium hydroxide


ammonium sulfate


magnesium nitrate

Nonmetal/Nonmetal Binary compounds

The symbol for the more metallic element is written first (the symbol for the first element in the name) and prefixes are used to tell how many atoms of each element are present.

Prefixes: mono-, di-, tri-, tetra-, penta-, hexa-, hepta-, octa-, nona-, deca-.

Examples: 

carbon dioxide        dinitrogen pentoxide        boron trichloride 

The only way to become proficient at writing formulas is to memorize the oxidation numbers of common elements and polyatomic ions, learn to use the periodic table, and PRACTICE, PRACTICE, PRACTICE!!! 

