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Procedure:

1. Obtain a crucible. (There may be a small amount of crud in the crucible. This will not affect the results of the experiment. DO NOT wash crucibles in water). Since there may be a small amount of moisture in the crucible, dry the crucible by heating, at first gently, and then strongly in a Bunsen burner flame for about two minutes. Place the crucible on the wire gauze and allow it to cool (do not put the hot crucible on the lab table). After this point do not touch the crucible with your hands.  Mass and record the crucible.

2. Obtain a piece of magnesium ribbon from your wise instructor. Tear the piece of magnesium into smaller pieces, about 1 cm in size (do not be an idiot and try to measure the size of the pieces…it doesn’t really matter). Place the magnesium pieces in the crucible and mass the crucible and its contents. Record.


3. Place the crucible in the clay triangle (see figure). Heat gently for about two minutes. Then heat strongly for five minutes. As the crucible is heated you will see a reaction occur. Heat until a whitish-gray powder forms and you no longer see a glowing reaction. 
4. Turn off the burner.  Remove the crucible and set it on the wire gauze and allow it to cool. After the crucible is cool enough to touch, examine the contents. Record your observations.
5. Mass the crucible and the contents. Record. Scrape and discard the contents of the crucible in the wastebasket. DO NOT wash the crucible in water. 

6. Record data from two different groups.

Name:

Date:

Period:

Report Sheet

Determining an Empirical Formula

Pre-Lab Questions

1. What is the purpose of the lab?

2. What safety precautions must be observed during this lab?

3. What is an empirical formula? Is C11H22O11 an empirical formula? Why or why not?

4. A student did an experiment which combined sulfur with oxygen. She started out with 1.28 g of sulfur. After the chemical reaction she found the sulfur/oxygen compound had a mass of 3.20 g. What is the empirical formula of the compound (Show your work)?

5. Why must the crucible be heated in step 1 before the experiment is started? Why must you not touch the crucible with your hands after step one?

6. Speculate as to why a crucible should not be washed in water.

7. Putting a hot crucible on a balance is a bad idea for several reasons. One reason is that the hot crucible would heat the air above the balance. Would this lead to a higher or lower reported mass? Why?

Data:
Neatly record your mass measurements and the data of two other groups:
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Calculations:

Complete the following table. Show the calculations with units for your data:

Your calculations:

	
	Your Data
	Class Data 1
	Class Data 2
	Average

	Mass of Magnesium
	
	
	
	

	Mass of Oxygen
	
	
	
	

	Moles of Magnesium
	
	
	
	

	Moles of Oxygen
	
	
	
	


Using the averages, what is the mole ratio of magnesium to oxygen:

Synthesis:

1. Based on your experiment, what is the formula for the oxide of magnesium you made?

2. Based on the sheet of common ions, what should be the formula for the oxide of magnesium?

3. A student did this same experiment with 2.65 g of magnesium. What mass of oxygen should theoretically combine with the magnesium?

4. A student did this same experiment but did not properly remove the moisture from the crucible at the beginning of the procedure. How would this affect the ratio of magnesium to oxygen? Explain.

5. A student made the following statement: “In the compound Na2O, there are 2.0 g of Na for every 1 g of O.” Is this statement correct? What should he have said?

Lab 5-2 Determining an Empirical Formula 





Introduction


In a sample of a compound, regardless of the size of the sample, the number of moles of one element divided by the moles of another element will form a small whole number ratio. These whole number ratios can be used to determine the empirical formula of the compound. An empirical formula is a formula that has the simplest whole number ratio of atoms in the formula. For example, suppose it was determined that a compound was made up of 18 g of carbon and 6 g of hydrogen. If the grams of these elements were converted to moles you would get 1.5 moles of carbon and 6 moles of hydrogen. These numbers form a small whole number ratio:





					1.5 moles of carbon        1


					6 moles of hydrogen =    4





The 1-to-4 ratio means that for every 1 atom of carbon there are 4 atoms of hydrogen. The empirical formula of the compound is CH4. The purpose of this experiment is to determine, through experimental means, the empirical formula of a compound.  You will do this by calculating the moles of magnesium and oxygen that combine with each other and then determine the smallest whole number ratio of the elements.


			





Equipment





Crucible


Ring stand


Clay triangle


Crucible tongs


Bunsen burner


Balance





Safety Considerations:


Do not touch hot crucible with your fingers (no duh!). Tie back long hair and secure loose clothing when working around an open flame. Safety goggles and aprons must be worn for this experiment.





























Materials





Magnesium ribbon
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