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Lab Report: Empirical formula Measurement
Title of the Experiment: Determination of Empirical Formula.
Aim: To determine the empirical formula of Magnesium Oxide by Combustion and compare with the theoretical formula MgO.
Introduction
Empirical formula of any compound shows the lowest whole number ratio of atoms of each element present in that compound. The empirical formula of magnesium oxide can be assessed by reacting magnesium metal with oxygen from the air to produce magnesium oxide. To accomplish the experimental goal, mass of magnesium metal used in the combustion must be known as well as the mass of magnesium oxide produced. The quantity of oxygen gas utilized during combustion can be determined by subtracting the mass of magnesium from the mass of the product. 
The following calculations facilitate the determination of empirical formula of magnesium oxide;
Mass of oxygen= mass of magnesium oxide- mass of magnesium metal
Moles oxygen=mass oxygen/ molar mass of oxygen
Moles magnesium= mass magnesium/ molar mass of magnesium
Lowest whole number ratio of moles of magnesium to moles of oxygen is determined by dividing the terms in the equation by whichever is the lowest number obtained above.
Apparatus and materials
· Magnesium ribbon, 10-15cm long
· Crucible with lid
· Tripod
· Bunsen burner
· Tongs 
· Eye protection
· Heat resistant mat
· Pipe clay triangle
· Electronic balance
Procedures
· Weigh a clean dry crucible with its cover and record the mass.
· Add magnesium ribbon. Record the combined weight of the crucible, lid and the magnesium coil.
· The ribbon should be loosely coiled at the base of the crucible.
· Heat the crucible using Bunsen burner.
· As the crucible heats up the base began to glow before magnesium was hot enough to ignite.
· When oxygen was allowed into the crucible, magnesium started to ignite.
· The lid was raised periodically to facilitate the combustion of Magnesium.
· When the combustion was complete, magnesium stopped to ignite even with further exposure to oxygen.
· Once the crucible had cooled, a small amount of water was added to the product of combustion.
· The solid was stirred into the water making a thick paste.
· The product was scrapped off as much as possible using the pipe clay triangle.
· Crucible was reheated to boil off the water and convert any magnesium nitride that might have formed into magnesium oxide.
· After the water was driven off, the remaining solid was flaky and light grey in color.
· The crucible was allowed to cool on the ring stand before weighing. This new mass was recorded.
· The change in mass observed was due to the formation of magnesium oxide.
· The crucible was scrubbed with a brush to ensure that it was fully clean and free from magnesium oxide.
Results
Mass of crucible + lid=31.07g
Mass of crucible + lid+ magnesium=31.634g
Mass of magnesium oxide+crucible+lid =31.97g
From the above data we can obtain;
Mass of magnesium=31.634-31.07=0.564g
Mass of oxygen= 31.97-31.634=0.336g
Number of moles magnesium= 0.564/24=0.0235
Number of moles oxygen=0.336/16=0.021
Divide by the smallest to give the ratio approximately 1Mg:1 O
This would suggest a formula of MgO, which is the correct formula.
Conclusion and summary
My experimental determination for the empirical formula of magnesium oxide indicated that 1 atom of magnesium requires 1 atom of oxygen in the formation of the ionic compound, magnesium oxide. Consequently, the empirical formula of magnesium oxide is MgO. Although, my calculations did not precisely indicate a ratio of 1:1, the truncated decimals perhaps may suggest that little amount of magnesium oxide escaped when I was lifting the lid of the tightly coiled magnesium did not react fully. However, the slight difference is negligible and state without fear of any contradiction that my experimental empirical formula of magnesium oxide matched with the theoretical formula.
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