Chemistry 271

Lab #6

Determining the Percent Composition of a Compound

Pre-lab discussion: 

The formula of a compound is, in general, the only property of a compound that distinguishes it from all other compounds. Of course, there are some exceptions. Each compound consists of a constant proportion of each element in the compound, and the elements are always combined with the same percentage of each element. In this experiment, you will determine the percentage of oxygen and magnesium in the compound magnesium oxide. You will use this information to determine your compounds empirical formula. You will also perform an error analysis to find out how accurate you laboratory practices are!

Formula:      2Mg    +   O2     (    2MgO

Purpose: 

The purpose of this lab is to first create an oxidized compound (an element or compound that has had oxygen added to it), magnesium oxide and then calculate the percentage of oxygen in the compound and perform an error analysis.

Safety:

The burning of magnesium generates an intense white light.  Mixed in with the white light there is ultraviolet (UV) light as well. Do not look at the magnesium as it is burning. 

Equipment: 

Ring stand  

clay triangle

crucible tongs

electronic balance
ring clamp 

crucible and lid  
Bunsen burner 
Materials: ~25 cm of Magnesium ribbon

Procedure: 


Build the following setup with equipment found at your lab stations
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1.   Setup the apparatus with the ring stand, ring clamp, Bunsen 

      burner and clay  triangle.
2.   Obtain a 25 cm piece of magnesium ribbon. The exact length is  

      not important. 
3.   Roll the ribbon of magnesium into a spiral or crush it into a       

      compacted mass and place it in the crucible. It must lay on the 

      bottom of the crucible.
4.   Find the mass of the magnesium ribbon and record it in the data 

      table. 
5.   Find the mass of the empty crucible and record it in the data table.
6.   Cover the crucible and heat strongly for 2-3 minutes or until red hot. 

7.   With the crucible tongs gently lift the crucible lid to let air into the 
      crucible. 

8.   Cook with the crucible slightly uncovered for an additional 4-5 minutes.

9.    Remove the lid 1 minute after you discontinue heating. 

10.  Let the crucible cool 7-10 minutes before massing it again. 

11. Find the mass of the crucible and its contents and record it in the data table. The contents are   your new compound of magnesium oxide, MgO. 

All of the following must be answered or completed on separate pages
Questions: (44 points)
Answer the following questions IN COMPLETE SENTENCES with full explanations where required.

Show your calculations where necessary!!

1. Why is it important to not roll your magnesium too tight?

2. How many moles of magnesium did you start with?

3. How many moles of oxygen were reacted?

4. What is your ratio of moles of magnesium to moles of oxygen?

5. Write an empirical formula of the magnesium oxide based on the above ratio.

6. How is the chemical composition of carbon monoxide, CO, similar to that of carbon dioxide, CO2 relative to 1 mole?  How is it diffierent!!!! 
7. Calculate the % composition of CO, CO2 (i.e. calculate the % C and % O, by mass, in CO and CO2).
8. Where did the oxygen come from that combined with the magnesium?

9. A student determined from their data that 0.15 mol Mg combines with .45 mol of O. Is this data good or bad? JUSTIFY your answer.

Conclusions: (10 points) On a SEPARATE page!!!
Write a conclusion describing what you did in this lab and why you did it. Also include what the results of your lab (this refers to the error analysis).  

(This conclusion better have some detail)

DataTable: (6 points)Do not type on this page and turn it in. Need Originals!

a. Mass of magnesium ribbon                       

 = __________ 
b. Mass of crucible                             
      
 = __________ 
c. Mass of crucible and burned contents  (MgO)      
 = __________ 
   

Calculations: (10 points)
1.   Find the mass of the contents of the crucible. This is your new compound of 
      magnesium oxide. (2 points)
2.  Find the percentage of magnesium in the compound: (4 points). (these are your actual values!)
     Percentage of magnesium =        mass of magnesium ribbon  (a.)           X 100 
                                                       mass of magnesium oxide compound (1)

3.   Find the percentage of oxygen in the compound. (4 points). (these are your actual values!)
  
  
  
  
      

Error Analysis: (12 points)
The above answers are your actual values. 

If the formula for magnesium oxide is MgO use your periodic table to calculate the theoretical percentage composition of both the magnesium and the oxygen. 

% error =    (actual value - theoretical value)    x 100 
                                 theoretical value 

4. Calculate the percentage composition by mass  for MgO. (these are your theoretical values): 

(4 points)
  
   
  
    
  

5.  Calculate the % error for Mg: (4 points)
  
  
  


  

6.  Calculate the % error for O. (4 points)  
  

Percent Composition 
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