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Abstract
This experiment was done to determine the ratio of Magnesium (Mg) and Oxygen (O2) in the chemical compound of MgO (Magnesium Oxide), therefore providing the formula. Analysing the mass/mole ratio is how this will occur.
Introduction
This practical is done by observing the combustion that Magnesium undertakes with the Oxygen in the air. This is observed by measuring the mass of Mg before undergoing the practical, and then the mass of the product after the practical has been done.
The hypothesis for this particular experiment is that the mass would not change due to the law of the conservation of mass. The law was made by Antoine Lavoisier in 1789 and states that mass can be neither destroyed nor created in chemical reactions [1]. As the magnesium will go through a chemical reaction in order to create magnesium oxide, the law suggests the mass will not change and stay the same. Another law used would be the Law of Definite Proportions or also known as Proust’s Law. The law states chemical compounds will always contain the same elements with the same proportions of mass. An example would be pure water (H2O) having 11.19% Hydrogen (H) and 88.81% Oxygen (O2). If the measurement was 6H2O, the percentage of each element stays the same. [2]
The control variable would be the constant heat being applied to the crucible as it didn’t change for neither Experiment 1 nor Experiment 2 (same experiment, done two times in total).
The independent variable would be the same crucible being used for heating the Magnesium in. This was done to keep it as fair as possible and minimizing the chance for an anomalous result. 
The dependent variable would be the Magnesium undergoing combustion as that is what was being measured. 
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	Test 1
	Test 2

	Mass of crucible + cover
	64.0822g
	64.2357g

	Mass of crucible, cover + Mg
	65.0872g
	66.2407g

	Mass of Mg before heating
	1.005g
	2.005g

	Mass of crucible, cover + product after heating
	65.6733g
	67.3147g

	Mass of product after heating
	0.5861g
	1.074g

	Mass of O2 which reacted with Mg
	0.4189g
	0.931g

	Moles of O2
	0.0131 mol
	0.0291 mol

	Moles of Mg
	0.0413 mol
	0.0825 mol

	Mole ratio of Mg to O2
	3 : 1
	2.8 : 1

	Determined formula of the Oxide
	Mg3O
	Mg3O

	% by mass of Mg in the Oxide
	28.53%
	13.31%

	% by mass of O2 in the Oxide
	71.47%
	86.69%

	Balanced chemical equation
	Mg3O
	Mg3O
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Mathematics:
Molar Mass (MM) of O2 = 32g/mol 
MM of Mg = 24.3 g/mol [3] 
Mol = Mass/Molar Mass
Test 1: Moles of Mg = 1.005/24.3 = 0.0413 mol, Mass of Mg after heating = 65.6733 - 65.0872 = 0.5861g, Mass of O2 = 1.005 – 0.5861 = 0.4189g, Moles of O2 = 0.4189/32 = 0.0131 mol.
Test 2: Moles of Mg = 2.005/24.3 = 0.0825 mol, Mass of Mg after heating = 67.3147 – 66.2407 = 1.074g, Mass of O2 = 2.005 – 1.074 = 0.931g, Moles of O2 = 0.931/32 = 0.0291 mol.
As observed in the experiment and shown in Figure 1, both tests portray a ratio of 3:1 (Mg3O) however the conservation of mass law states this information to be inaccurate and unreliable. The ratio should be 1:1 (MgO) and the reason it isn’t will be due to some of the magnesium not combusting and that was seen in the experiment as there was a build-up of residue observed at the bottom of the crucible in both tests. 
The relevance of this experiment in the field of Ordnance, Munitions and Explosives (OME) would most obviously be the combustion as it is used in almost every weapon system to drive the projectile out. The combustion in this experiment caused Magnesium to turn into Magnesium Oxide however in a weapon system the combustion would be from igniting propellant and feeding back into the weapon itself to push the next round into the chamber.
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The experiment, once conducted twice, suggest the empirical formula to be 3:3 (Mg3O) however it is 1:1 (MgO). This shows that the hypothesis is unfortunately incorrect however only due to problems in the method. The residue at the bottom of the crucible hadn’t gone through combustion and therefore changed the empirical formula of both experiments 1 and 2. This skewed results and made them inaccurate. In order to prevent this from happening, future experiments should consider another and more efficient way of heating the Magnesium in such a way that all of it reacts and combusts. Heating for longer at a lower heat or in a different material of crucible are just two potential changes.
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Materials used:
· Crucible and cover
· Ring stand
· Bunsen burner
· Clay triangle
· Furnace tongs
· Analytical balance
· Magnesium chips 1-2g
· Lab coat
· Goggles
· Sterile gloves

Procedure:
· Set up Bunsen burner on the heat resistant mat with the ring stand and clay triangle on top. 
· Weigh crucible before and after the Magnesium is placed inside.
· Once the Magnesium chips are in the crucible, place it on top of the clay triangle.
· Turn vent to open to allow a blue flame.
· Set the lid slightly off to allow Oxygen in but to stop from MgO escaping.
· Heat until it turns grey/white with no ember.
· Take the crucible off the clay triangle with the furnace tongs and place onto the heat-resistant mat to let it cool down.
· Once cooled, weigh the crucible and deduct the original weight of the crucible, with no Magnesium in, to see the weight of the MgO.
· Empty the crucible and scrape off any residue at the bottom.
· Repeat 
· 
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· Turn the flame into the safety flame, closed vent, whenever not using the apparatus
· Wear correct PPE: lab coat, glasses, gloves and trousers.
