Chemistry
                   Name: _________________________  Period: _____ Date: _________


[image: image1.wmf]Stoichiometry Lab:  Iron and Copper Sulfate

This lab investigates the reaction of iron and copper sulfate.  It provides the students with a chance to practice stoichiometry in a lab setting.   In this experiment, iron metal will be added to an aqueous solution of copper (II) sulfate pentahydrate
The products of the reaction are iron (II) sulfate and copper metal.  The quantities of iron and copper(II) sulfate used as reactants will be such that the copper(II) sulfate will be in excess. 
Materials

Safety goggles

Iron filings





graduated cylinder, 100 mL

Copper (II) sulfate pentahydrate


glass stirring rod

Beaker – 150 mL




wash bottle
Weighing trays




Erlenmeyer flask





electronic balance




funnel and filter paper

hot plate





drying oven (optional)
Safety:  The chemicals involved in this lab may irritate the skin and eyes.  Wear safety goggles at all times, exercise caution when handling chemicals and wash your hands when you are done.

Procedure:

Day 1:

1. Obtain a small, dry beaker. 
2. Measure 3.25 g of ground copper (II) sulfate pentahydrate into a tared weighing tray and add to the beaker.  Getting exactly 3.25 g is not necessary, but measuring whatever amount you use to 2 decimal places is very important.
3. Measure about 50 mL of distilled water in a graduated cylinder and add to the crystals in the beaker.

4. While one partner continues with steps 5 and 6, the other partner should carry out step 7 & 8.
5. Using a hot plate, gently heat the mixture in the beaker to reach 70o-80o C.  Do not boil the solution.
6. Continue the slow heating, stirring the mixture until the crystals are completely dissolved, and then stop heating.
7. Measure precisely 0.50 g of iron metal, in the form of iron filings, into a different tared weighing tray.  Record the exact mass in the data table.
8. Put your name (in ink) on a piece of filter paper and obtain and record the mass of the filter paper.

9. Add the iron filings, small amounts at a time to the hot copper (II) sulfate solution. (be sure all the copper (II) sulfate has dissolved.)  After all the iron has been added and the mixture stirred, allow the beaker to sit for 10 minutes while the reaction proceeds.  Stir occasionally.  Record your observations.

10. When it appears that the reaction is complete, filter the solution.  Be careful to rinse all of the solid into the filter paper.  Do not lose any solid!  Rinse the filter paper.  When filtration has ceased, carefully remove and unfold the filter paper onto a watch glass.  Allow to dry overnight (optional, place in a drying oven).
11. Clean your glassware, tidy your area and wash your hands.
Day 2  Obtain the mass of the dry copper metal and record in the data table.  Complete the lab sheet.
Data and observations :



mass of copper (II) sulfate pentahydrate   
_______________ g

mass of iron:




_______________  g



mass of filter paper                       

________________g 
mass of filter paper and dry copper:

_______________  g



mass of dry copper                        

________________ g
Observations of reaction:

Calculations :  (Show your work for all calculations)

1. Write the balanced chemical equation for the reaction.

2. Identify the reaction type:  _____________________________________________
3. Identify the reactants and products of the reaction.

4. Based on your data, calculate how many moles of copper (II) sulfate pentahydrate were used. 
5. Based on your data, calculate how many moles of iron reacted.
6. Based on your data, calculate how many moles of copper were produced from this reaction.

7. Based on your calculations, what is the whole number ratio of moles of iron to moles of copper?
Questions:  Answer in complete sentences.
1.  How does the ratio found in calculation 7 compare with the ratio of the coefficients of the same two metals in the balanced equation for the reaction?

2.  How many moles of copper (II) sulfate pentahydrate are used to produce the solution in your experiment? Why is this amount of copper (II) sulfate said to be “in excess”?

3.  Explain why iron is the limiting factor in this experiment.
4.  Use stoichiometry to determine the theoretical yield of copper from the mass of iron you used in this   experiment.
6.  Find your percent yield.  % yield = (actual yield / theoretical yield) x 100

     What sources of error may have occurred?
7.  Consider the reaction:     Cu  +  2 AgNO3   --->   2 Ag   +   Cu(NO3)2  


A.  If 3 moles of copper metal reacts, how many moles of silver will be produced?


B.   If we produced 100.0 g of copper (II) nitrate, what mass of silver nitrate reacted?

Conclusion:  (Write a paragraph discussing your results and sources of error.  List 3 things you learned from this experiment.)
