Empirical and Molecular Formulas

Name  __________________

What is an empirical formula?

What is a molecular formula?

Example

Molecular Formula

Empirical Formula
Multiple

Water


H2O


Hydrogen peroxide
H2O2
Benzene

C6H6
Ethylenediamine




CH4N


2

Things to keep in mind

· The empirical formula can be determined using 

1) % composition for a compound

or

2) Data related to the composition of a compound

· The molecular formula can be determined by looking at the multiple
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When calculating the empirical formula here are some steps to follow:

1.  Determine the “amount” of each element (moles) by

-  converting given information for EACH ELEMENT into MOLES of each element.  

2. Calculate the mole ratio of each element to each other
-  By dividing the # of moles of each element by the smallest # of moles calculated in step 1
3. Plug the ratio of each element into the empirical formula.

Examples to try
1. Given the % composition of each element in the following compound.   Calculate and determine the empirical formula.  Name the formula as well.
1.6% H  22.2% N  76.2% O.
Hint, assume a 100 g sample, then you will have 1.6 g H, 22.2 g N and 76.2 g O










2. A sample of a compound is broken down into its constituent elements and yields 13.0 g of lead, 1.77 g of nitrogen and 4.03 g of oxygen.  What is the empirical formula for this compound?  






3. The compound methyl butanoate smells like apples.  It percent composition is 58.5% C, 9.8% H and 31.4% O.  If its molar mass is 102g/mol, what is its molecular formula?











Challenge yourself!

Dicoumerol (anticoagulant in rat poison) is 73.9%C, 4.15%H and 21.9 % O.  One molecule has a mass of 4.85 x 10-22 g.  What is the molecular formula for the compound?  Show all of your work.
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