I.  The Significance of Chemical Formulas
A chemical formula is a combination of symbols that represents the composition of a compound. Formulas
indicate the elements that are present in the compound and the relative number of atoms in each element. For
example, table salt is an ionic compound made up of 1 part sodium and 1 part chlorine, as indicated by its
chemical formula, NaCl. The simple sugar glucose consists of carbon, hydrogen, and oxygen and is repr esented
by the formula, C,H,,O,. Note that the subscripts indicate that a molecule (formula unit) of glucose contains 6
carbon atoms, 12 hydrogen atoms and 6 oxygen atoms. There are also 7 elements (HINCIBrOF) that usually
indicate that two atoms of the same element are chemically attached together in this molecular form.

Coefficients are placed in front of chemical formulas in equations to indicate when more than one unit is
involved. They act as a multiplier for the number of atoms present in the chemical formula. For the reaction of
glucose burning in air, the chemical equation would be written as follows: C¢H,,0; + 60,— 6CO, + 6H,0

Since one glucose molecule contains 6 carbon atoms, it was necessary to place a coefficient of 6 in front of the
CO, formula. (The total number of atoms of each element in the reactants must equal the total number of atoms
of each element in the products.) 6CO, indicates that there are 6 separate molecules (Formula Units) of CO,
which would contain a total of 6 carbon atoms and 12(6x2) oxygen atoms. A formula unit is a generic term
used to describe either one molecule of a compound or the smallest whole-number ratio of ions that make up an
ionic substance.

Problem:

What is the total number of oxygen and hydrogen atoms on each side of the arrow in the equation above?
O-1¥ H-11

Some formulas can get quite complicated, as chemists try to represent the exact composition of various

compounds, Parentheses are sometimes used around polyatomic ions (charged groups of atoms) found in the

chemical formula. For example, the chemical formula that represents the compound calcium phosphate (known

as the soap scum ring in your tub) is Ca,(PO,),. This formula shows that 3 Ca atoms combine with 2 of the PO,

(Phosphate) groups, which gives a total of 2 P atoms and 8 O atoms.

Many solids have water molecules that are physically trapped within their crystal structures. They are said to be
hydrated solids. To indicate the relative number of water molecules that are attached to each formula unit of the
compound, the following notation is used:

CuSO, - 5H,0. In this example, one molecule of CuSO, is combined with 5 molecules of water. Only a physical
combination exists between the two compounds, and the water can easily be boiled off by heating the solid in the
lab. A separate coefficient of 2 placed in front of the formula, 2CuSQ, - 5H,0, indicates two separate formula
units of CuSQ, + 5H,0 are present. This means there are 2 Cu atoms, 2 S atoms, a total of 18 atoms (8 from the
two CuSO, units and 10 from the ten H,O units) and 20 H atoms (from the 2x 5H,0).

Problems:

Determine the total number of atoms of each element found in the following formulas:

Ag,CO, 3H,PO, 6Fe(NO,), 4BaCl, - 2H,0 AIK(SO,), * 12H,0 Al- 1 H-24
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