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Empirical Formula of an Oxide (EXTRA 1 POINT) 

INTRODUCTION 

The purpose of the experiment is to understand the fundamentals of molecular and empirical 

formula of chemical compounds. Empirical formula of a compound gives the simplest chemical 

formula that contains the constituent elements in whole number ratios. Generally ionic compounds 

are represented by empirical formula. Molecular formula is used as a symbol to denote molecular 

compounds. This formula shows the actual number of elements present in the molecule. Molecular 

formula of a compound can be calculated from its empirical formula and molecular weight of the 

compound. Thus, molecular formula of a compound = molecular weight of the compound/ 

empirical weight of the compound x empirical formula.  

EXPERIMENTAL 

A clean dry crucible was weighed. A magnesium ribbon was placed in the crucible, was 

covered, and weighed again. The crucible was heated using a Bunsen burner for about 10 minutes. 

The lid was occasionally lifted for a controlled oxidation reaction. After all of the magnesium has 

reacted away, the Bunsen burner was extinguished. The crucible was allowed to cool to room 

temperature. 10 drops of deionized water was added. The crucible was heated gently to vaporize 

excess water. The crucible was allowed to cool at room temperature to allow the smell of ammonia 

to be wafted. The crucible was then weighed for a final time.  

DATA 

The following table shows the data reported during the experiment. 
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Table 1: Weight Measurements 
Sample Mass (g) 

Empty crucible + cover 37.56 g 

Crucible + cover + Mg 37.78 

Mg 0.22 

Crucible + cover + MgO 37.91 

MgO 37.91-37.56 = 0.35g 

Oxygen in MgO 0.35 - 0.22 = 0.13g 

Moles of Mg 0.22/24.3 = 0.0091mol 

Moles of O 0.13/16 = .0081 mol 

Empirical formula of Oxide 

of Mg 

Mg{0.0091/.0081} 

O{0.0081/0.0081}=Mg1.12O 

Balanced Equation Mg + ½ O2  = MgO 

RESULTS AND DISCUSSION 

The calculation of the empirical formula can be achieved by measuring the weight of each 
of the chemical constituents present in the compound. In this experiment, a magnesium ribbon was 
oxidized in the presence of air to magnesium oxide. The weight of the crucible was measured at 
various points during the experiment to determine the amount of magnesium and magnesium oxide. 
After the mass of magnesium was obtained, it was subtracted from the mass of magnesium oxide to 
determine the amount of oxygen. The mass of magnesium and oxygen was converted into their 
respective mole content, by dividing the mass by the atomic weight.  

To determine the empirical formula of magnesium oxide, the lower amount of mole, for 
example, oxygen was factored in the mol of magnesium, resulting in the empirical formula of 
Mg1.12O. 

POST LAB QUESTIONS 
1. If you add water rapid to the hot crucible, this will result in immediate vaporization of
water, producing a splatter effect. This would cause a loss of the sample, resulting in an
inaccurate empirical formula data.
2. A). Mg3N2  + 6 H2O = 3Mg(OH)2 + 2NH3

B). Mg(OH)2 = MgO + H2O 

3. If Mg3N2 were not completely converted to MgO, then Mg to O ratio would be lower.
4. Fe reacts with O to from FexOy. The amount of Fe = 11.15 g =11.15g / 56 mol = 0.199 mol.
The amount of O is 14.30 – 11.15 = 3.15 g = 3.15g / 16 mol = 0.196 mol
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The empirical formula = Fe {0.199} O {0.196} = Fe {0.196 / 0.196} O {0.196 / 0.196} = 
Fe1.02O 
5. The empirical formulate to calculate the amount of C = 1.372 g – 1.372 g – 0.288g = 0.11 g /
12 = 0.0092 mol
Them empirical formula to calculate the amount of O = 0.288 g/16 = 0.018 mol.
The empirical formula to calculate the amount of Ag = 0.974 g/108 = 0.0090 mol.
The empirical formula is C{0.0092} O{0.018} Ag{0.0090} = C{0.0092/0.0090}
O{0.018/0.0090} Ag{0.0090/0.0090} = CO2Ag

Calculation of molecular formula 
 Molecular formula wt = 308.8 g/mol, 
Empirical formula wt = 12 +2*16+108 = 152 g/mol 
Ratio = mol wt/empirical wt = 308.8/152 = 2.03 

Molecular formula = (CO2Ag)2  = C2O4Ag2 
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