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Name ________________

Stoichiometry: Moles of Iron and Copper


Period _____
Introduction


The mole is a convenient unit for analyzing chemical reactions.  The mole is equal to 6.02 x 1023 particles, or Avogadro's number of particles.  More importantly, however, the mass of a mole of any compound or element is the mass in grams that corresponds to the molecular formula, or atomic mass.  Simply stated, the atomic mass of copper is 63.5 amu, which means that the mass of one mole of copper atoms is equal to 63.5 g.  Likewise, the molecular mass of water is equal to 18.0 amu, and the mass of one mole of water molecules is equal to 18.0 g.


The mole is the common language in chemical reactions.  In this experiment, you will observe the reaction of iron nails with a solution of copper(II)sulfate and determine the number of moles involved in the reaction.
Prelab Questions

1. How many moles are present in a sample of 34.0 g of iron metal?

2. How many atoms of iron are present in 2.00 mol of iron?

3. What is the formula and formula mass of copper(II)sulfate?

4. Define decant:











5. Why is the washing of the copper (step 9) necessary in this experiment?
















6.  Write a balanced equation for this lab, including physical states. 
     (Assume the iron ion has a charge of +2)
_



















1.

Procedure

1. Find the mass of a clean, empty, dry 100 ml beaker.  Record the mass to the nearest 0.01g.

2. Add approximately 4 grams of copper(II)sulfate to the beaker.  Record the mass to the

    nearest 0.01g.
3. Add approximately 50 ml of distilled water to the beaker.  Use the stirring rod to dissolve
    all of the copper(II)sulfate crystals.

4. Obtain two clean, dry nails.  If the nails are not clean, use a piece of sandpaper or steel wool

    to make the surface of the nail shiny.  Find the mass of the nails and record.

5. Place the nails into the copper(II)sulfate solution.  Observe any changes that occur over the

    next 5 minutes.  Allow the beaker to react overnight.






6. Use the tongs to carefully pick up the nails, one at a time.  Use distilled water in a wash bottle

    to rinse off any remaining copper from the nails before removing them completely from the

    beaker.  (See Figure 9-1.)  If necessary, use a stirring rod to scrape any excess copper from 

    the nails.  Set the nail aside to dry on a paper towel.

7. After the nails are completely dry find the mass of the nails and record.

8. Carefully decant the liquid from the solid. Decant means to pour off only the liquid from a

    container that is holding both solid and liquid. (See Figure 9-2.) Pour the liquid into another

    beaker so that in case you over-pour, you can still recover the solid.

9. After decanting, rinse the solid with about 25 ml of distilled water.  Decant again.

    Repeat this step three or four more times.

10. Next, wash the solid with about 25 ml of 1M hydrochloric acid.  Decant; then, once

     more, rinse with 25 ml of distilled water.

11. After the final washing, place the copper in the drying oven to dry overnight.



12. When the copper is completely dry, record the mass of the beaker with the copper.
13. Clean up and put away all materials.  Wash hands thoroughly.
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2.

Data 

Before the reaction:







Mass of empty, dry beaker






 

Mass of beaker + copper(II)sulfate








Mass of two iron nails




   

After reaction:
Mass of two iron nails





Mass of beaker + copper (dry)



Postlab Discussion

In this experiment, you have reacted some of the iron from the nail at the same time as you have produced some copper.  In order to find the moles of each of these substances, you will need to divide the mass of the iron used or the copper produced by the molar mass.  You can also determine the moles of copper(II)chloride that you started with by dividing the mass of the copper(II)chloride by the molar mass.  By multiplying by Avogadro's number, you will be able to determine the total number of atoms involved in the reaction.  Finally, you will determine the ratio of moles of iron used to moles of copper produced.
Analysis and Conclusions   (Show all of your work!)
1a). How many grams of copper(II)sulfate did you dissolve in water?

   b) How many moles of copper(II)sulfate is this?

3.

2. How many grams of iron reacted with the copper(II)sulfate?

    (Hint: not all the iron from the first day actually reacted.  You had some left over.)

3. Do a stoichiometric calculation to predict the mass of copper produced in this lab.

    This is called your theoretical yield.
4. Compare your theoretical yield to your actual yield of copper by doing a percent yield.
5. If you did not get 100% yield, explain why.
6. Was there any evidence that some of the copper(II)sulfate was left in the beaker?

   Explain.
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