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The aim of this experiment is to determine the formula of magnesium oxide. This will give us an understanding of the Mass/Mole ration of magnesium and oxide after combustion. This will be calculated by taking the mass of the magnesium and the mass of the product after combustion to work out the mass of the magnesium oxide. The equation moles=mass/molar mass will be used to calculate the moles of oxygen and magnesium in the final product to then determine the ratio of magnesium to oxygen. This experiment was completed twice, the first with 1.000g of Magnesium and the second with 2.025g of Magnesium. The initial hypothesis before completing this experiment is that the desired results of close to a 1:1[1] ratio will be achieved due to the burning time of the magnesium. By using the results, it can be used to help increase performance in explosive materials this is due to the explosives needing larger amounts of oxygen to bond to when detonated. By using the ratios and masses it can be added to an explosive device to increase performance. For this experiment, the controlled variables are the Bunsen burner, scale, and crucible. The independent variable is the weight of the magnesium chips, and the dependent variable is the produced mass. 
The equations used are:
To calculate moles- Moles= Mass/Molar mass
To calculate the ratio- Mg/O2
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	TRIAL 1
	TRIAL 2

	Mass of crucible and cover
	72.925
	72.761

	Mass of crucible, cover, and Magnesium
	73.925
	74.781

	Mass of magnesium before heating
	1.000
	2.025

	Mass of crucible, cover, and product after heating
	74.305
	75.633

	Mass of product after heating
	1.380
	2.872

	Mass of oxygen which reacted with magnesium
	0.380
	0.847

	Moles of Oxygen
	0.012
	0.026

	Moles of Magnesium
	0.041
	0.083

	Mole ratio of Mg to O
	3.5:1
	3:1

	Determined formula of the oxide
	Mg4O
	Mg3O

	Percent by mass of Mg in the oxide
	72.46%
	70.51%

	Percent by mass of O in the oxide 
	27.54%
	29.49%
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On the first trial after burning 1g of magnesium the product weighed 1.38g which meant a mass of 0.38g of oxygen that had reacted with the magnesium. Using this weight divided by the molar mass of oxygen which is 32g/mol it produced a result of 0.012 moles of oxygen. The moles of magnesium were worked out using the mass of the magnesium which was 1g divided by the molar mass which is 24.3g/mol this gave us 0.0412 moles of Magnesium. To work out the ratio the moles of magnesium was divided by the moles of oxygen to give a result of 3.42 which meant a 3.5:1 ratio for the first trial. On the Second trial after burning 2.025g of magnesium the product weighed 2.872g which meant a mass of 0.847g of oxygen that had reacted with the magnesium. Using this weight divided by the molar mass of oxygen which is 32g/mol it produced a result of 0.026 moles of oxygen. The moles of magnesium were worked out using the mass of the magnesium which was 2.025g divided by the molar mass which is 24.3g/mol this gave us 0.083 moles of Magnesium. To work out the ratio the moles of magnesium was divided by the moles of oxygen to give a result of 3.19 which meant a 3:1 ratio for the second trial.[bookmark: _Toc172620962]Figure 1- bar graph to show start weight and product weight.
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On completion of the experiment all the results needed were achieved however the ratio of magnesium to oxygen was different to the 1:1 ration [1] that was expected. it was found that due to the positioning of the clay triangle. The crucible sat too far from the flame, therefore not heating the magnesium to a high enough temperature to reach full combustion. This meant that both the trials produced incorrect results. The correct ration for Magnesium Oxide is close to 1:1 whereas trial 1 produced a result of 3.5:1 and trial 2 produced a result of 3:1. If this experiment was completed again there will need to be a way to have the crucible positioned closer to the flame to achieve full combustion and the desired results this could be done using a required distance between the crucible and flame and precise measurements when setting up the experiment. Another way to improve this experiment would be to allow more time in the lab to heat the magnesium up as it was found that even after 30 to 35 minutes of heating the magnesium still had not reached the correct temperature. Even though the results were not as expected it was identified that the weight of the magnesium did not have an adverse effect on the moles produced and the ratio of moles to oxygen as the results showed that the first experiment produced a 3.5:1 ratio and the second experiment produced a 3:1 ratio. This experiment is important to understand the behaviour of the explosives and how the molecules bond with oxygen to create a larger detonation wave. Stoichiometry is frequently used in OME to determine the products produced during the detonation of the explosives. This is because all explosives contain Carbon, Oxygen, Hydrogen, and Nitrogen. By completing these experiments, it can provide precise details of the results expected when using explosive material [2]. This also allows for further understanding of the change in products when there are various levels of Oxygen for example zero oxygen balance means that there is just enough oxygen to convert Hydrogen to water and Carbon to Carbon dioxide. Another example is if there is a positive amount of Oxygen present, this will result in additional O2 being produced during detonation. Finally, a negative Oxygen balance will result in a less effective explosive detonation as the Hydrogen will not produce the desired water product and the Carbon will not be able to bond fully to create Carbon dioxide [2]. 
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After completing this experiment one change that could be made is using clay supports that are precisely measure to the crucible and ring stand to allow the crucible to make further contact with the flame this will ensure all material is combusted and produce more accurate results. Another change that could be made is increasing the time the crucible was on the flame for as even though it had been burning for over 30 minutes not all the magnesium had combusted causing the results to be incorrect. After researching other methods of completion, it was found that in most cases the crucible should be heated until glowing red hot to give the desired reactant product [3] whereas during the completion of this experiment the crucible did not change colour. This could also be helped by constantly moving the flame around the crucible instead of keeping the heat on a certain area [3].
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	Lab tools and equipment

	Crucible tongs

	Crucible and cover

	Magnesium chips

	Clay triangle

	Bunsen burner

	Ring stand

	Weighing scales


[bookmark: _Toc172620963]Figure 2- tools and supplies
Experimental procedure
The aim of the experiment is to determine the formula of magnesium oxide. This was done using a Bunsen burner, crucible with cover and magnesium chips. The process to complete this was to weigh the magnesium chips and then burn them until full combustion. After it was then weighed to determine the weight of the final product. the weight allowed for the moles to be calculated and the ratio to be identified. This was repeated twice with different weights of magnesium chips. 
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