SCH3U										November 2017

LAB # 12:
Determining Percent Yield in a Chemical Reaction
 
In this lab, a known mass of a copper salt (CuCl2) will be dissolved in water and an excess amount of aluminum will be added to the solution. The reaction will proceed as follows:

CuCl2.2H2O(aq)  +  Al(s)    Cu(s)  +  AlCl3(aq)  +  H2O(l)

The mass of copper produced will be measured and then compared to the theoretical mass of copper.

Before proceeding with the lab, the following questions must be answered.

1. What type of chemical reaction is this? (It’s actually 2 types of reactions)

2. Balance the equation.

3. You will be starting with 2.00 g of CuCl2.2H2O. 

a) How many moles of CuCl2.2H2O is this?




b) What is the relationship between the number of moles of CuCl2.2H2O and Cu in the balanced equation?



c) Calculate the number of moles of Cu that should be produced by considering your answer to part b).


d) Calculate the mass of copper that should be produced. This will be your theoretical yield. 





e)  A solution of copper (II) chloride is blue. A solution of aluminum chloride is colourless. How will you know when the reaction is completely finished?





Materials:
CuCl2.2H2O(s)			250 mL beaker		100 mL graduated cylinder
Aluminum foil			hot plate			tweezers
Scoopula				evaporating dish		watch glass

Procedure:

1. Measure out 2.00g of CuCl2.2H2O(s) and add it to 50 mL of water in a beaker. Stir until it has completely dissolved.
2. Place strips of aluminum foil into the beaker. 
3. Heat the beaker gently for about 5 minutes on a hot plate until all the blue colour has disappeared. Allow the beaker to cool.
4. This step is tricky. You want to collect as much of the copper that has been produced as possible. Some copper will be stuck to the aluminum foil; some will have fallen to the bottom of the beaker along with small bits of aluminum. Using tweezers, a scoopula, or anything else that you think will work to carefully separate and collect the copper. 
5. Take the mass of an evaporating dish. To the dish, transfer all of the wet copper. Carefully heat the copper until it is dry. DO NOT let the copper turn black.
6. When the evaporating dish is cool, determine the mass of the dish and copper.

Observations:

Mass of CuCl2.2H2O:			___________________
Mass of evaporating dish:			___________________
Mass of evaporating dish and copper:	___________________
Mass of copper:				___________________

Questions:

1. What mass of copper did you produce? This is your experimental yield.





2. Determine the percent yield of copper using the formula:
% yield = experimental yield    x 100%
               Theoretical yield







3. The following are some possible things that may have gone wrong in your lab (called sources of error).
a) If you had not completely dried the copper before massing it, what would this do to what you thought was the mass of the copper in the evaporating dish?






b) If you had not completely removed all of the aluminum from the dish before your took the final mass, what would this do to what you thought was the mass of the copper in the evaporating dish?





c) If you left some of the copper in the beaker or attached to the aluminum that you threw away, what would this do to your final mass of copper?





d) [bookmark: _GoBack]Which of the above 3 sources of error would have caused a student to have a yield above 100%. Explain.





