Lab:  Atomic Mass of an Element
Introduction:   On method of determining the atomic mass of an element is to apply the Law of Definite composition.  According to this law, a compound will always have a definite composition by mass.  This means that the ratios between the masses of the elements reacting and the mass of the compound produced will always be the same, regardless of the amount of compound being produced.  Therefore, the experimental ratio of the mass of a reacting element to the mass of the compound formed must equal the ratio of the atomic mass of the element to the molar mass of the compound.  
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For example, in an experiment 3.04 g sulfur burns in air to form 7.51 g of sulfur (VI) oxide according to the following equation:   2S  +  3O2  (  2SO3.  If the atomic mass of sulfur is unknown, then let x = atomic mass of S.  By the Law of Definite Composition:
Solving algebraically for x, the atomic mass of sulfur = 32.6 g / mole.

Scientists today use a mass spectrometer to determine the exact mass and percent composition of each isotope.  Based on this data, a weighted average is calculated.

Problem:  Can you determine atomic mass of magnesium by applying the Law of Definite Composition?

Procedure
1.
Use the Mettler balance to mass a clean, dry evaporating dish to (0.001g.

2.
Obtain a piece of magnesium ribbon metal ~ 25 cm in length (or 0.2-0.4 g), and place it in the dish.  

Re-mass the dish and magnesium, then calculate the exact g Mg used.

3.
Under the fume hood, add 15 mL of 2 M HCl to the magnesium and cover the dish with the watch glass.  Caution:  HCl can cause chemical burns.  In case of spillage, wash hands with water and neutralize spill with baking soda.

4.
After the bubbling subsides and most of the magnesium has reacted, remove the dish from the hood, remove the watch glass, and warm the mixture gently.  

5.
Continue to heat gently until all the liquid evaporates and solid bubbles of magnesium chloride forms.  When no more gas bubbles are forming, stop heating at this point.  (Do NOT overheat the dish or else the solid magnesium chloride will melt and begin to decompose into a white gas.)  Allow the dish to cool completely, then mass it.  The solid residue can be re-dissolved in water and washed down the drain. 

Sample Data

	Mass empty evaporating dish
	67.942 g

	Mass evaporating dish + magnesium metal
	68.70 g

	Mass evaporating dish + dry magnesium chloride
	70.95 g


Calculations:
1.
Prepare a data table to record all measured values. 

2.
Following the example discussed in the introduction, calculate the atomic mass of magnesium based on your experimental data.

3.
The accepted atomic mass of magnesium is calculated from the analysis by a mass spectrometer.  Use the following isotope data to determine the accepted atomic mass value by finding the weighted average:


Magnesium is 78.99% of Mg-24 with a mass of 23.985 g;    10.00% of Mg-25 with a mass of 24.986 g;    and 11.01% of Mg-26 with a mass of 25.983 g.

4.
Calculate your percent error.  

5.
How would your calculated atomic mass of magnesium vary if:


a.  some of the magnesium chloride was lost by spattering or decomposition during heating?


b.  not all of the magnesium had completely reacted with the HCl?
