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Determine any 
fractional amount 

1 1 1 

Given: 
% by mass 

data 

Convert 
grams to 

moles 2 3 4    etc. 

 
 
 
 
 
 
 
 

Change to 
mass in 
grams 

Divide all by 
smallest no. 

of moles
 
 
 
 
 
 
 

Multiply by fractional 
denominator to get 

whole numbers

molecular massMolecular Formula = Empirical Formula empirical mass
⎛ ⎞
⎜ ⎟⎜ ⎟
⎝ ⎠

EMPIRICAL 
FORMULA 

GIVEN INFORMATION: 40.7% carbon, 5.1% hydrogen, 54.2% oxygen, and a molecular mass of 177 g/mol. 

1mol40.7%  40.7  3.3886mol   3.3876mol  1.0  2  2
 12.011   

1mol5.1%    40.7  5.0598mol   3.3876mol  1.5  2  3
1.00794  

1mol54.2%  40.7  3.3876mol   3.3876mol  1.0  2  2
15.9994  

CC g C
g C

HH g C
g H

OO g C
g O

→ = ÷ = × =

→ = ÷ = × =   C2H3O2 Empirical Formula 

→ = × =÷ =
1.5 is the same as 1 ½

Smallest
 

( )mol
2 3 2 2 3 2

mol

molecular mass
Molecular Formula = Empirical Formula

empirical mass

177 3
59.0

g

g
C H O C H O

⎛ ⎞⎛ ⎞ = = =C6H9O6 Molecular Formula ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠
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