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Using Chemical Formulas 
Objective 1: Calculate the formula mass or molar mass of any given compound. 
 

The Formula Mass of any molecule, formula unit, or ion is the 

sum of the average atomic masses of all the atoms represented 

in its formula.  
 

Ex. H2O 
Average atomic mass of H:  1.01 amu 

Average atomic mass of O:  16.00 amu 
 

 

 

The number of atoms is an exact number; it does not affect the number of significant figures. 
 

The average mass of one H2O molecule is 18.02 amu. 

 

Find the formula mass of the following: KClO3 

 

(2 H atoms) 
1.01 amu 

= 2.02 amu 
1 H atom 

   

(1 O atoms) 
16.00 amu 

= 16.00 amu 
1 O atom 

2.02 amu 

+16.00 amu 

18.02 amu 

(1 K atom) 
39.10 amu 

= 39.10 amu 
1  K atom 

   

(1 Cl atom) 
35.45 amu 

= 35.45 amu 
1  Cl atom 

   

(3 O atoms) 
16.00 amu 

= 48.00 amu 
1 O atom 

39.10 amu  

35.45 amu 

48.00 amu 

122.55 amu 



Finding Molar Mass 

Molar mass is the number of grams in one mole (6.02 x 1023 

molecules). 

Ex. H2O Average atomic mass of H: 1.01 g/mol 

 Average atomic mass of O: 16.00 g/mol 
 

 
 

 

The number of atoms is an exact number, the number of mole is an exact 

number; they do not affect the number of significant figures. 
 

The average mass of one mole of H2O is 18.02 grams. This is 

stated: the molar mass of water is 18.02 g/mol. Notice that 

the molar mass and the formula mass are numerically the same. 
 

Find the molar mass of: aluminum permanganate Al(MnO4)3 

 

  

 

 

 

 

 

 

 

 

 The molar mass of Al(MnO4)3 is 383.00 g/mol

(2 mol H atoms) 
1.01 g 

= 2.02  g 
1 mol H  

   

(1 mol O atoms) 
16.00 g 

= 16.00  g 
1 mol O 

2.02  g 

+16.00  g 

18.02  g 

(1 Al atom) 
26.98 g 

= 26.98 g 
1  mol Al 

   

(3) (1 Mn atom) 
54.94 g 

=  164.82 g 
1  mol Mn 

   

(3) (4 O atoms) 
16.00 g 

= 192.00 g 
1 mol O  

26.98 g  

164.82 g  

+ 192.00 g 

383.80 g 
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Objective 2: Use molar mass to convert between mass in grams and amount in moles of a chemical 

compound. 

Objective 3: Calculate the number of molecules, formula units, or ions in a given molar amount of a 

chemical compound. 
 

Molar mass can be used as a conversion factor for converting 

grams to moles and moles to grams. 

Chain of equalities: The RATIO used to calculate mol from 

grams or the RATIO used to calculate grams from mol; in 

this case we are converting to moles from grams. The ratio 

is set up by putting the “to” in the numerator and the 

“from” in the denominator.  
 

How many moles are there in 20 g of H2O? 
What am I looking for? Moles 

What am I given? 20g of H2O 

Chain of equalities: 18.02 g H2O = 1 mole of H2O 

The conversion factor  

 

 

 

 
 

How many grams are there in 20.00 moles of H2O? 

 

How many moles are there in 4.02 x 105 grams of H2O? 

 

 

“to” 
 

1 mol H2O 

“from” 18.02 g H2O 

(20g of H2O) 
1 mol H2O 

= 1.01 mol H2O 
18.02 g H2O 

(20.00 mol H2O) 
18.02 g H2O 

= 360.4 g H2O 
1 mol H2O 

(4.02 x 10
5
 g H2O) 

1 mol H2O 
=  2.23 x 10

4
 mol H2O 

18.02 g H2O 



A Flow chart for converting: 

mass (grams) to and from (through) moles to and from number 

of molecules / formula units or atoms.  

    mass (grams) ↔ moles ↔ # of “particles” 

 

Objective 4: Calculate the percentage composition of a given chemical compound. 

Percent Composition 

Using Molar Mass calculations to figure the percentage that 

each element of a compound is to the entire compound. 

 
The percent by mass of a particular element in a chemical compound can be found by dividing the mass 

of one mole of the element in the compound by the mass of one mole of the whole compound then 

multiplying by 100. 

 

If there is a subscript on an element the calculation must 

account for the subscript’s effect to the whole molecule. 

H2O: the 2 after hydrogen must be included as a multiplier 

for hydrogen’s mass in the compound of water. 

2 x 1.01g/mol H = 2.02 g H in 1 mole of water 
 

The text defines % Composition as: The percentage by mass of each element 

in a compound is known as the percentage composition of the 

compound. 
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So how do we calculate % comp? 
mass of element in 1 mol of cmpd 

× 100% = 
% element 

in compound molar mass of compound 

Example: What is the percent composition of oxygen in water 

and of hydrogen in water? 

2 x 1.01g/mol H = 2.02 g H in 1 mole of water 

1 x 16.00 g/mol O = 16.00 g O in 1 mole of water 

1 mole of water is 18.02 g 
 

Percent hydrogen in water 

2.02 g H / mol H2O 
× 100% = 11.2 % hydrogen in water 

18.02 g/mol H2O 
 

Percent oxygen in water 

16.00 g O / mol H2O 
× 100% = 88.79 % oxygen in water 

18.02 g/mol H2O 
 

Sometimes we need to look at a hydrate; to do so we need to know what a hydrate is. 

Hydrates contain water molecules that are either bound to 

a metal center or crystallized within the metal complex. 
 

Such hydrates are said to contain “water of crystallization” or “water of hydration”. 

Example calculation of percent water in a Hydrate: 

Calcium Sulfate with 3 water: CaSO4•3H2O. In 1 mole of 

CaSO4•3H2O there is (3)(18.02g) = 54.06g of water. 
 

The total mass of one mole of CaSO4•3H2O 

Ca S O4 •3H2O  is 190.14 g 

(40.01g + 32.07 g + (4)(16.00 g) + (3)(18.02 g) ) = 190.14 g 
 

Percent water in CaSO4•3H2O 

54.06g  H2O / mol CaSO4•3H2O 
× 100% = 28.43 % water 

190.14 g /mol CaSO4•3H2O 

 


