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1.0 Introduction
This experiment is done to conclude the formula of Magnesium Oxide by studying the mass/mole ratio of the magnesium and oxygen after combusting the magnesium in air. This is done by heating different masses of magnesium and calculating the mass after combustion.

1.1 Hypothesis
To hypothesise the results of this experiment, the mass of the product should be greater than the mass of the magnesium as when heated it reacts with the air to create magnesium oxide (MgO), therefore it would have gained oxygen molecules. The Mole ratio of Mg to O after combustion should be around 1:1 which will prove the formula of magnesium oxide is MgO (One magnesium to one oxygen) [1]. 

1.2 Variables and Equations 
Every experiment has dependant, independent and control variables. In this experiment the dependant variable is the mass of the magnesium after heating as it will be measured to determine if it has been oxidised which will then allow for the measure of oxygen mass and in turn the overall formula. The experiment is repeated twice with different masses of magnesium therefore the two different masses of magnesium powder are the independent variables. As for control variables this will include the size of the crucible, the heat emitted from the flame and the distance of the flame from the crucible. 

1.3 Basic Concepts 
As some background information this section will touch on some basic chemistry concepts. Conservation of mass dictates that mass cannot be created or destroyed by chemical reactions [2], the relevance of this to the experiment is that while the mass of the product has increased this is due to the oxygen molecules becoming present in the oxidised magnesium, therefore showing an overall higher mass but this is not because the magnesium molecules have gained mass. 
The law of definite proportions states that a chemical compound contains the same elements in the exact same proportions by mass [3]. Essentially in this experiment the proportion of magnesium to oxygen present after oxidisation should be 1:1 and the percent of magnesium and oxygen present in the oxide will add up to 100 percent of the ratio [4]. 

Stoichiometry is the study of relationships between reactants and products in chemical reactions [5]. It can help understand what the outcome of a product may be after an experiment, it can be applied to this magnesium experiment to determine what the final product may be after oxidisation. 
Empirical formula is the simplest way of writing how many atoms of each element there are in a compound. To find this in this experiment the results can be used to calculate the amount of moles present for magnesium and oxygen, which will then give a ratio that will then be interpreted into the appropriate final empirical formula.  

1.4 Chemical Equations and Formulas
There are other elements in the air that can react with the magnesium when heating. The main two are nitrogen and carbon as these make up a great chunk of the earth’s atmosphere, nitrogen accounting for approximately 80% and carbon dioxide making up a small proportion [6]. 
To calculate the Moles in each element the mass of said element needs to be divided by its atomic mass. 
















2.0 Results 
Table 1 Results table
	
	TRIAL 1
	TRIAL 2

	Mass of crucible and cover 
	69.8486g
	70.3406g

	Mass of crucible, cover and magnesium
	70.8596g
	72.3466

	Mass of magnesium before heating
	1.011g
	2.006g

	Mass of crucible, cover and product after heating
	71.4055g
	73.4550g

	Mass of product after heating
	1.5569g
	3.1144g

	Mass of oxygen which reacted with magnesium
	0.5459g
	1.1084g

	Moles of oxygen
	0.03412Mol
	0.06928Mol

	Moles of magnesium
	0.0421Mol
	0.08358Mol

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

	Determined formula of the oxide
	MgO
	MgO

	Percentage by mass of Mg in the oxide
	64.94%
	64.41%

	Percentage by mass of O in the oxide
	35.06%
	35.59%

	Balanced chemical equation
	2Mg + O2  2MgO




2.1 Key Findings and Mole calculations
The table above shows the data recorded during the experiment. As a brief observation the formula for magnesium oxide was concluded to be MgO and the mole ratio of Mg to O is 1:1. 
Moles of Oxygen Trial 1 = 0.5459g/16 = 0.03412 Mol
Moles of Oxygen Trial 2 = 1.1084g/16 = 0.06928 Mol
Moles of Magnesium Trial 1 = 1.011g/24 = 0.0421 Mol
Moles of Magnesium Trial 2 = 2.006g/24 = 0.08358 Mol
(2Mg + 02  2MgO)


3.0 Discussion 
The results of this experiment clearly show that the magnesium was oxidised successfully. This can be seen as the weight of the product after heating is heavier than the weight before, evidencing that oxygen molecules are now present and magnesium oxide has been created. By dividing the weight of the oxygen with its atomic mass the moles can be calculated, the same is done for magnesium and the results show a 1:1 ratio which relates to the concept of definite proportions.

3.1 Relevance to the OME sector
The use of magnesium in OME is rare however there are some applications, the main one being its application in rocket fuels and aircraft. In the defence sector, aircraft need to be able to carry a high payload and magnesium has a low density and high specific strength therefore making it a suitable material to be used in aircraft and weapons [7]. 
Propellants in missile rocket motors generally consist of fuel and an oxidiser. The oxidiser produces oxygen with the fuel during combustion, magnesium and sucrose is therefore used a fuel binder. Rocket motor propellants give out an extremely high heat which can be detrimental to a munition as it can create hotspots and cause it to detonate at the wrong time, this being said carbon constituent is used as an opacifier to lower combustion temperature, in addition magnesium is added which not only aids the overall performance of the propellant but also aids with the carbon cooling [8]. 

3.2 Limitations to the experiment 
In every experiment there are certain limitations that can vary the accuracy of the results. In this specific experiment there were certain other elements in the air that the magnesium could have reacted with as previously stated, however by studying the results it did not have much effect at all. 
The magnesium heated in one trial may have also not completely oxidised to the same level as another, this is due to the height and time of the lid being lifted not being one hundred percent accurate. The Bunsen burner used was using a blue flame in both experiments however it is not certain that they were both precisely burning at the same temperature which could lead to one trial having magnesium not being oxidised to the same level as another. 




4.0 Conclusions
Overall, the experiment proved to be a success as the formula for magnesium oxide was noted. The Moles of magnesium and oxygen were concluded and the percentages of mass of Mg and O in the oxide have also been noted. The findings fit the original hypothesis which stated that the mole ratio should be around 1:1 and the formula for magnesium oxide to be MgO. 
Potential directions for future research include repeating the experiment again with different masses of magnesium and studying how quickly they oxidise compared to other masses. 
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6.0 Appendix 
Materials and equipment –
· Crucible and cover
· Ring stand
· Bunsen burner
· Crucible tongs
· Clay triangle 
· Magnesium chips, 1-2g
· Analytical balance

Procedure –
1. Set up ring stand and Bunsen burner on the surface of the heat resistant mat and place clay triangle on top of the ring.
2. Light the Bunsen burner and open the air vent to obtain a flame with two blue cones and ensure safety flame is on when not in use.
3. Ensure the crucible and lid are clean and dry, then weigh them on analytical balance and record the value.
4. Add approximately 1-2g of magnesium chips to the crucible, weigh it and record the combined mass of the crucible, lid and magnesium.
5. Place the crucible on the clay triangle. Set the lid slightly off centre on the crucible to allow air to enter but to prevent the magnesium oxide from escaping. 
6. Start gently heating the crucible, cover and magnesium by brushing the bottom of the crucible with the flame for around 1 minute then place the Bunsen burner under the crucible and heat strongly. 
7. Heat until all the magnesium turns into a Gray/White power, this should take approximately 10 minutes. 
8. Allow the crucible to cool and then record the mass of the crucible, cover and product of the reaction. 
9. Repeat the procedure. 
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