Chemical Formulas
A chemical formula tells you how many of each atom are in the molecule or formula unit.  Remember a formula unit is the smallest part of an ionic compound.

Let’s look at CO2.

1 molecule of CO2 contains _____atom of carbon and _____atoms of oxygen.

10 molecules of CO2 contain ____ atoms of carbon and _____atoms of oxygen.

6.02x1023 molecules of CO2

contain_________________ atoms of carbon and  _______________ atoms of oxygen.

1mole of CO2 molecules


 contains ________________ of carbon atoms and ______________ of oxygen atoms.

THINK OF A FORMULA AS A MOLE:MOLE RATIO OF THE ELEMENTS IN THE COMPOUND.
There are actually two types of formulas - ___________________ and _________________.

An empirical formula is ______________________________________________________

_________________________________________________________________________.

A molecular formula is ______________________________________________________

_________________________________________________________________________.

For example:   The molecular formula of glucose sugar is __________________________.



  The empirical formula of glucose sugar is _________________________.

In some cases the empirical formula and the molecular formula are the same:

The formula for water is ______________.  This is the simplest whole-number ratio of the 
elements in the molecule.
If you know the percent composition (by mass) of a compound, then you can find the empirical formula of the compound.   

Percent composition data is obtained from laboratory experiments or the use of laboratory instruments. The molar mass of a compound is also determined by experiment or instrumentation.  (We will not learn about these techniques in our class.)

To find the empirical formula from the percent composition data, just pretend like you have 

100 grams of the compound and then change the grams of each element to moles.  We want to think of a formula as a mole to mole ratio of the atoms in the compound.

Example 1:  A 75.00 gram sample of an unknown substance is analyzed.  Laboratory experiments show that it contains 56.25 grams of carbon and 18.75 grams of hydrogen.  Determine the empirical formula for this compound.
Example 2:  What is the empirical formula of a compound that is 25.9% nitrogen and 74.1% oxygen?
Percent Composition Data               Empirical Formula              Molecular Formula

(Can be found through experimentation 

or by using techniques such as                                               
chromatography and spectroscopy.)                        
                                                                                    Molar Mass

                                                               (Can be found through experimentation or using
                                                                            instruments such as a mass spectrometer.)















Example 3:   Caffeine, a stimulant found in coffee, tea and chocolate, contains 49.48 % carbon, 5.15 % hydrogen, 28.87 %  nitrogen, and 16.49 % oxygen by mass.  It has a molar mass of 194.2 grams per mole.  The information is the result of laboratory experiments and instrumentation.  Determine the empirical and the molecular formula of caffeine.
