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Ch. 5.4  Percent Composition

 Finding Percent Composition
Sometimes we need to know the percentage mass of each element in a compound. 

Ex.
Find the percent of carbon by mass in the compound ethane (C2H6).


Step 1:  Find the molar mass of C2H6  


Step 2: Find the total mass of all the carbon atoms in one mole of the compound.



        
Mass of carbon = 12.0 g/mol x  2 mol  = 24.0 g of carbon


Step 3: Divide the mass of carbon by the molar mass and multiply by 100 to get percent mass.





Percent mass of carbon  =    24.0 g    x   100%  =   80.0 %  C




                                                         30.0 g

Ex. Find the percent of hydrogen by mass in the same compound (C2H6).
        

Notice that when you add up the percent Carbon (80%) and the percent Hydrogen (20%), you get 100%.  The percent mass of all the elements in a compound should always add up to 100%.  Sometimes, you won’t get exactly 100% due to rounding off.  (99% would be alright, but something like 97% would be too far off!)

Ex. Find the percent composition by mass of  Oxygen in potassium dichromate (K2Cr2O7).

Ex.  Find the percent composition by mass sodium phosphate, Na3PO4.


Hebden Assignment: pg 91 #44-45 odd

Ch 5.5 Empirical Formula

A) Empirical Formula: 

· The simplest formula with the smallest whole number ratio of elements in a compound.

· The molar mass of the empirical formula is called empirical mass.

B) Molecular Formula

· The molecular formula of a particular compound.

· The molar mass of the molecular formula is called molar mass.

Example: Consider the following compounds: C2H8O, C4H16O2, C6H24O3 and C8H32O4.  

These compounds all have the same ratio of elements and the same percentage composition.

1.  What is the empirical formula (simplest formula) of these compounds? ___________________

2.  What is the empirical mass? _____________________ 
3.  Each of the compounds above has a different ___________________, but they have the same 

      __________________.

A)  Determining the Empirical Formula:

Steps:

1) Percentage to Mass: Convert the % of each element to mass (g) based on 100g of the compound.

2) Mass to Moles:  Convert the mass to number of moles (using the conversion factor molar mass).

3) Mole Ratio:  Divide the number of moles of each species by the smallest mole number.

4) Whole Number Ratio: Convert the mole ratio to a whole number ratio.

Be familiar with the following fractions & their decimal equivalences:

	Multiply by…
	Multiply by …
	Multiply by …
	Multiply by …

	1/2 =
	1/3 =
	1/4 =
	1/5 =

	
	2/3 =
	2/4 =
	2/5 =

	
	
	3/4 =
	3/5 = 

	
	
	
	4/5 =


E.g. 1)  What is the empirical formula of a compound consisting of 80.0% C and 20.0% H?

*Assume 100.0 g of the compound is taken.

	
	Carbon
	Hydrogen

	Mass( Mole
	
	

	Mole Ratio
	
	

	Empirical Formula:          


E.g. 2)  What is the empirical formula of a compound consisting of 58.5%, 7.30% H, and  

             34.1% N?  *Assume 100.0 g of the compound is taken.

	
	Carbon
	Hydrogen
	Nitrogen

	Mass( Mole
	
	
	

	Mole Ratio
	
	
	

	Empirical Formula:          


E.g. 3)  What is the empirical formula of a compound consisting of 81.8% C and 18.2% H?

*Assume 100.0 g of the compound is taken.

	
	Carbon
	Hydrogen

	Mass( Mole
	
	

	Mole Ratio
	
	

	Whole # Ratio
	
	

	Empirical Formula:          


Classwork:

1. What is the empirical formula of a compound consisting of 15.9% B and 84.1% F?

2. In an experiment, it is determined that there is 139.16g of Ba, 12.18g C, and 48.64g O in a compound.  Determine its empirical formula.

3. A compound contains Mg, P and O atoms.  It is experimentally determined that it contains 21.8% Mg and 27.9% P.  What is its empirical formula?


Assignment: Hebden p.93 #46 h-n

Ch 5.5 Molecular Formula

Reconsider C2H8O, C4H16O2, C6H24O3 and C8H32O4
· All have the same empirical formula
· All have formulae which are whole-number multiples of C2H8O
· The molar mass of all the compounds must be a whole-number multiple of the empirical mass
Let N = the WHOLE NUMBER multiple of the empirical mass


Multiple = N =   molar mass__



 empirical mass


molecular formula = N x (empirical formula)
Ex. A molecule has an empirical formula of HO and a molar mass of 34.9g. What is the molecular formula?

Ex. If 0.350L of a gas having an empirical formula of POF3 at STP has a mass of 1.62g, what is the molecular formula of the compound?


Hebden Assignment: pg. 95 #47-55 odd







PAGE  
4

