Empirical Formula
The empirical formula for a compound is a representation of the chemical formula in its lowest ratio of elements.  This is similar to reducing fractions.

Ex.

	Chemical

Name
	Chemical formula
	Empirical formula
	Ratio of elements

	Hydrogen peroxide
	
	
	

	Glucose
	
	
	

	Benzene
	
	
	

	Propanol
	
	
	

	Aniline
	
	
	


Some molecular compounds can be quite large so it is convenient to express them as an empirical formula.
It is possible for two different compounds to have the same empirical formula.
Ex

	Chemical

Name
	Chemical formula
	Empirical formula
	Ratio of elements

	Benzene
	
	
	

	Acetylene
	
	
	


For some compounds using an empirical formula is of no use because they are already in their lowest element ratio.

Ex.  H2O





NH3
Ex.  Methane is a clear, colourless, odourless gas and 20% of the particles are carbon while 80% hydrogen.  What is the empirical formula?

Methane is made up of 5 particles what is the chemical formula for methane

You will usually never be given # of particles but rather would measure the mass percents with a mass spectrometer.

Percent composition is the percent make up of a compound by the mass (not the particles).
Percent composition is often useful to help determine the identity of an unknown compound.
Ex.
A compound is 14.4% hydrogen and 85.6% carbon (by mass) 

What is the empirical formula?
	Element
	% mass
	Per 100g sample
	M
	n
	Molar amount

	
	
	
	
	
	

	
	
	
	
	
	


This table will help you similar to a formula in translating a percent mass calculation into an empirical formula.
Tips for Rounding
· When you end up with an answer that is very close to a whole number round to the whole number.

Ex.

· When you end up with an answer that is very close to a half number round to the half number.


Ex.

          Then multiply the ratio by 2 to get whole numbers


Ex.

· When you see certain decimals you must recognize the faction that is associated with that number.

	Decimal
	0.8
	0.75
	0.67
	0.6
	0.5
	0.4
	0.33
	0.25
	0.2
	0.16

	Associated

Faction
	4/5
	3/4
	2/3
	3/5
	1/2
	2/5
	1/3
	1/4
	1/5
	1/6

	Multiply by
	5
	4
	3
	5
	2
	5
	3
	4
	5
	6


Ex.  Determine the empirical formula for the hydrocarbon that contains 81.7% carbon and 18.3 % hydrogen by mass.
