
--------------------------------------------------------------- 

9. Finding the empirical formula or molecular formula

• The empirical formula of a compound is the simplest whole number ratio

of atoms of each element in the compound.  It can be the same as the

compound's molecular formula - but not always.

• Molecular formula: It is a  chemical formula that gives the total number 

of atoms of each element in each molecule of a substance.

Example1: 

Solution: 

Volume of the gaseous hydrocarbon=20cm3 

Volume of oxygen used= (Total O2)-(Left O2)=120cm
3-30cm3=90cm3 

Volume of CO2 formed =90cm3-30cm3=60cm3 

Hence experimental mole ratio:   

 CxHy     :   O2      :  CO2    : H2O 

 20    :   90    :  60   

Reduced mole ratio       2     :   9     :  6     :  6 

Careful observation tells us that there are 18 oxygen to the left (9O2) , so 

there must be not more than 18 oxygen atoms to the right. 6 CO2 has 12 

oxygen atoms. So the only possible coefficient of H2O to the right is  6. 

Balanced equation is:     2CxHy     :   9O2      :  6CO2    : 6H2

Also; 2Cx=6 ; Hence x= 3 

and   2Hy=12  Hence y=6 

Required formula= C3H6 
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------------------------------------------------------------------------------------- 

 

Empirical formula :Example2: 

                                                                     [O/N/06-P3-Q6] 

 
Solution: 

No of moles: 

Copper= 4.80/63=0.076 

Iron = 4.20/56 =0.075 

Sulfur= [13.80-(4.80+4.20)]/32=0.15  

Simplest mole ratio =         Copper     :        Iron            :       Sulfur 

 Divide by smallest no of moles     0.076/0.075   :     0.075/0.075      :  0.15/0.075 
           1.01 rounded off to 1.00      :            1            :       2 

 

 Empirical formula is:CuFeS2 

--------------------------------------------------------------- 
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Empirical formula: Example 3   [O/N/08-P31-Q4] 

Solution: 

• Percentage of benzene= 100-92.3=7.7%

Ratio of moles of C and H is: 

   C     :        H 

• Moles=mass/Mr    92.3/12=7.69=7.7  7.7/1=7.7 

Smallest mole ratio        7.7/7.1=1      :   7.7/7.1=1 

• Ratio of moles of C and H is 1:1

• Empirical formula is: CH

Mr of Benzene=78---given,

Hence the Mr(C) + Mr(H) = Mr Benzene

  x(12) + x(1) =78 

 13x=78 

 x=78/13=6 

Hence required molecular formula is 6 x CH = C6H6 
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Empirical formula: Example 4   [O/N/14-V33-Q2B] 

Solution: 

• Percentage of hydrogen= 100-85.7=14.3%

• Empirical formula of X

     C      :    H 

Moles  =Mass/Mr                   85.7/12=7.14   14.3 

Small whole number mole ratio    7.14/7.14=1   :   14.3/7.14=2.00 

Empirical formula= CH2 

• Molecular formula of compound X

 Mr( CxH2x)=84 

Mr (C)  + Mr (H)  = Mr compound X 

  12x  +  1(2x) = 84 

  14x = 84 

   x = 84/14 = 6 

Molecular formula of compound=C6H12 

------------------------------------------------------------ 
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10: Finding the moles of water in a molecule of a given hydrated salt 

[O/N/2011-V32-Q6C] 

Solution: 

• Moles of BaSO4 formed= Mass of BaSO4/Mr=1.398/233=0.006

• Number of moles of MgSO4.xH2O=0.006

[Mole ratio from the standard equation is: 1: 1:1:1] 

Mole ratio for experiment is: 0.006 : 0.006 : 0.006 : 0.006] 

• Mass of 1 mole of MgSO4.xH2O means the Mr of  MgSO4.xH2O

  =Mass of  MgSO4.xH2O÷ moles 

  =1.476÷0.006 =246g 

Mass of 1 mole of MgSO4=120g 

Mass of xH2O in one mole of MgSO4.xH2O = 246g-120g=126g 

• x=

Mass of 1 mole of H2O= 18g

Mass of x moles of H2O = 126g 

18x=126  ; x =126/18 =7 . Hence x=7 w
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