Empirical Formula of a Compound (lab-4)

OBSERVATION DATA’S:
Calculation:
Weight of dry crucible and cover = 19.298 g
Weight of dry crucible, cover, and metal = 19.525g
Weight of metal = 19.525 -19.292 =0.227 g
Weight of dry crucible, cover, and metal oxide = 19.654g
Weight of metal oxide= 19.654 – 19.298 = 0.356 g
Weight of oxygen in metal oxide=19.654 -19.525= 0.129g
Metal to oxygen Mass ratio = 0.227/0.129 = 1.759: 1=1.76:1(approx.)
 1 mole (magnesium) = 24.31g
x moles (magnesium) = 0.227g
24.31x =0.227
x = 0.227/24.31 =0.00933 
Moles of metal = 0.00933 M
1 mole (oxygen) =16.00 g 
x moles (oxygen) = 0.129 g
16x = 0.129
x = 0.129/16=0.00806
Moles of oxygen = 0.00806
Metal to oxygen mole ratio = 0.00933/0.00806= 1.157:1=1.16:1 (approx.)
Thus empirical formula = MgO


	S.no
	Required readings 
	Your Group’s Data
	Another Group’s Data

	1
	Weight of dry crucible and cover
	19.298g
	20,779g

	2
	Weight of dry crucible, cover, 
and metal 
	19.525g
	21.029g

	3
	Weight of metal
	0.227g
	0.252g

	4
	Weight of dry crucible, cover,
 and metal oxide
	19.654g
	21.152g

	5
	Weight of metal oxide
	0.356g
	0.373g

	6
	Weight of oxygen in metal oxide
	0.129g
	0.121g

	7
	Metal to oxygen mass ratio
	1.76:1
	2:01

	8
	Moles of metal
	0.00933
	0.014

	9
	Moles of oxygen
	0.00806
	0.00756

	10
	Metal to oxygen mole ratio
	1.16:1
	1.375:1

	11
	Empirical formula
	MgO
	MgO




Questions:
1) How do your results support the Law of Constant Composition?
The law of constant composition stipulates that "the samples of a pure compound always contain the same elements in the same mass ratio". Our results support this law because our MgO group’s sample and another group’s sample contained the same ratio. Though we had different steps to get started or slightly different techniques, the relationship has remained the same.

2) What experiment could someone perform to test the Law of Constant Composition further?
Someone could do the same experiment but from a larger mass of metal. Alternatively, someone could also compare their results with other’s who have experienced it differently or used different starting weights. But in both cases, the MgO ratio would remain the same satisfying the law of constant composition.

3) If you had used a different weight of magnesium metal, would you expect the empirical formula of the compound to be the same?  Explain.
Obviously, the empirical formula would remain the same. Whenever a compound of magnesium oxide is formed, the relationship between Mg and O will be the same, regardless of the weight of the products. The actual proportions of the compounds remain the same for this specific compound. The relationship of the compound is 1 to 1, so even if there is more Mg in the reaction, the final result will have the same proportion.

4) From the following raw data, calculate the empirical formula of the compound.  A chemist heats 50.00 g of sulfur under controlled conditions to produce a sulfur-oxygen compound.  The weight of the sulfur-oxygen compound is 100.00 g.  What is the empirical formula of the sulfur-oxygen compound?

 Oxygen (weight) = 50 g

Mass ratio (metal to oxygen): = 1:1 
1 mole (sulfur) = 32.06 g 
X moles (sulfur) = 50 g 


1 mole (oxygen) =16.00 g oxygen
X moles (oxygen) = 50 g oxygen




Mole ratio of metal to oxygen: 2:1
Empirical Formula; SO2


CONCLUSION:
In conclusion, the empirical formula of a Magnesium-Oxygen compound was defined. We were able to calculate this by using the weights of the two elements and converting them into moles. Once we knew the element's moles, we managed to find the reactants' molar ratio. We could also write the empirical formula by using the simplest whole number value for these moles.
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