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Determining The Percent Composition From A Formula
CSCOPE Unit 06 Lesson 02 Day 2

Vocabulary
	empirical formula
	
	the formula with the lowest whole number ratio of elements in a compound and is written with the smallest whole number subscripts.

	
	
	

	molar mass
	
	a general expression used to refer to the mass of a mole of any substance; calculated using the formula and atomic masses from the periodic table

	
	
	

	percent composition
	
	the percent by mass of each element in a sample of a compound


Background Information

· Percent composition is the percent by mass of each element in a sample of a compound. 

· The percent composition of an element in the formula of a compound is the parts per hundred of that element in that compound assuming that you have one molar mass of that compound.

Procedure

1. Assume that you have exactly one mole of that compound.

2. Calculate the mass contribution of each element by multiplying its molar mass

    by its subscript.

3. Calculate the molar mass of the compound by adding together the mass 

    contributions of each element. 

4. Calculate the percent composition for each element in that compound by 

    dividing the mass contribution of each element by the molar mass and 

    converting to percent.

5. Double check by adding all of the percent compositions together to make 

    sure that they add up very, very close to 100.00 %.

Example

Calculate the percent composition to two decimal places for each element 

in Na2CO3.

1. Assume that you have exactly one mole of Na2CO3.

2. Calculate the mass contribution of each element by multiplying its molar mass

    by its subscript.

Na (sodium)  The “Na2” in Na2CO3 means:

2 x Na = 2 x 22.99 g =   45.98 g

C (carbon)  The “C” in Na2CO3 means:

1 x C = 1 x 12.01 g =    12.01 g

O (oxygen)  The “O3” in Na2CO3 means:

3 x  O = 3 x 16.00 g  =  48.00 g  

3. Calculate the molar mass of the compound by adding together the mass 

               contributions of each element.



(45.98 g) + (12.01 g) + (48.00 g  ) = 105.99 g

4. Calculate the percent composition for each element in that compound by 

    dividing the mass contribution of each element by the molar mass and

    converting to percent.



Na (sodium)

	% Na
	=
	45.98 g
	x
	100%
	=
	43.38 %

	
	
	105.99 g
	
	
	
	




C (carbon)

	% C
	=
	12.01 g
	x
	100%
	=
	11.33 %

	
	
	105.99 g
	
	
	
	




O (oxygen)

	% O
	=
	48.00 g
	x
	100%
	=
	45.29 %

	
	
	105.99 g
	
	
	
	


5. Double check by adding all of the percent compositions together to make

    sure that they add up very, very close to 100 %.

(43.38 %) + (11.33 %) + (45.29 %) = 100.00 %

1.  Calculate the percent composition to two decimal places for each element in

     tin (IV) oxide.

Calculate the mass contribution of each element by multiplying its molar mass

by its subscript. 

Calculate the molar mass of the compound by adding together the mass

contributions of each element.

Calculate the percent composition for each element in that compound by dividing the mass contribution of each element by the molar mass and converting to percent.

Double check by adding all of the percent compositions together to make sure that they add up very, very close to 100 %.

2.  Calculate the percent composition to two decimal places for each element in

     titanium (III) oxide.

Calculate the mass contribution of each element by multiplying its molar mass

by its subscript. 

Calculate the molar mass of the compound by adding together the mass

contributions of each element.

Calculate the percent composition for each element in that compound by dividing the mass contribution of each element by the molar mass and converting to percent.

Double check by adding all of the percent compositions together to make sure that they add up very, very close to 100 %.

3.  Calculate the percent composition to two decimal places for each element in

     formaldehyde (CH2O).

Calculate the mass contribution of each element by multiplying its molar mass

by its subscript. 

Calculate the molar mass of the compound by adding together the mass

contributions of each element.

Calculate the percent composition for each element in that compound by dividing the mass contribution of each element by the molar mass and converting to percent.

Double check by adding all of the percent compositions together to make sure that they add up very, very close to 100 %.

4.  Calculate the percent composition to two decimal places for each element in 

     diarsenic pentaoxide. 

5.  Calculate the percent composition to two decimal places for each element in

     disilicon hexahydride……Si2H6.
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