THE BEHAVIOR OF SOLID COPPER IMMERSED IN A WATER SOLUTION OF SILVER NITRATE

PRE LAB: After reading the entire lab, including all lab procedures, answer the questions below IN COMPLETE SENTENCES and on a SEPARATE PIECE OF PAPER. This must be turned in before you begin the lab!

1. What are the two reactants in this lab?

2. Name one of the products in this lab.

3. If the second product in this lab is Cu(NO3)2, write the balanced equation for this reaction.

4. What type of reaction is this?

5. After which steps will each day’s lab work be finished?

6. Design a table that includes both qualitative and quantitative data.

7. What is the purpose or problem being investigated in this lab?

PROCEDURES:

In this experiment, you will place a sample of solid silver nitrate in solution. You will then place a piece of copper wire in the solution and observe its behavior. By weighing the recovered silver at the close of the experiment you will be able to investigate quantitatively and qualitatively any changes that occur.

BE SURE TO WEAR GOGGLES AND APRONS!

Caution: SILVER NITRATE, SOLID AND SOLUTION, REACTS WITH SKIN AND WILL STAIN IT BLACK. BE CAREFUL AND AVOID SPILLAGE ON YOUR SKIN AND CLOTHING. IF YOU SPILL, WASH WITH LOTS OF WATER. CLEAN HANDS FOLLOWING THIS EXPERIMENT!

A. Obtain a 30-cm length of copper wire. Form a coil by wrapping the wire around a pencil, leaving about 7 cm straight for the handle. Stretch the coil a little so there is some space between the loops. 

B. Weigh the copper coil to the nearest 0.01 grams. Record.

C. Weigh a clean, dry beaker to the nearest 0.01 grams. Record. Label it in pencil with your names or initials and period.

D. Fill the weighed beaker with 75 ml of water. Weigh approximately 1.0g of solid silver nitrate in a weighing dish. 

E. Add the silver nitrate to the water. Stir gently with a glass rod until all of the AgNO3 crystals have dissolved. Re-weigh the EMPTY vial. Record.

F. Bend the handle of the copper wire such that it can be hung over the edge of the beaker with the coil immersed in the silver nitrate solution. Place the coil into the beaker and observe any changes that take place for several minutes. Cover the beaker with parafilm and set aside to sit until next class. Clean all glassware before leaving the lab area.

G. During the next class period, very carefully take the beaker to your lab station. Observe what has happened in the beaker. Record all observations on your data table.

H. Shake the crystals off the coil and lift the coil from the solution. Use your wash bottle to rinse into the beaker any crystals that tend to stick to the coil. Set the coil aside to dry.

I. Weigh the dry coil.

J. Let the crystals settle in the beaker. Carefully decant the solution. Decant means to pour off liquid, leaving solid behind. (see fig. below) Wash the residue with 10 ml of water and carefully decant. Wash and decant at least 3 more times. You may neglect the few particles that may float over with the wash water since the amount is usually not weighable.

K. After the final washing, the residue must be dried overnight. Make sure all used beakers and glassware are cleaned and put away.

L. The next lab period, obtain your beaker. Weigh the beaker and its contents. Record on your data table. Don’t forget to make observations.

M. Dispose of the contents of the beaker as instructed by your teacher. DO NOT throw the silver away or wash it down the sink!!!

N. Clean up your lab area. Show your CLEAN glassware to the teacher and obtain a “clean glassware” sticker.

LAB REPORT: ON YOUR OWN PAPER……. Write:

Title

Hypothesis: 

What is the predicted answer to your question? Do you know how much silver you should produce? Use Stoichiometry to calculate how much silver should be produced if all the silver nitrate you started with is used up. (This is your hypothesis.) Explain WHY this calculation should work.
Materials and Procedure: “As directed”
Data: 

You need an organized, clear, data table with a title. Quantitative data must be labeled and must have units. Qualitative observations must also be included in a clear and organized manner. Anyone should be able to look at your data and understand what you did and why you did it.

Calculations / Questions (Show all work, including units, significant figures, etc. and answer #5 in a COMPLETE sentence):

1. Calculate the mass of copper reacted
2. Determine the mass of silver formed
3. Calculate the moles of silver nitrate used in step D of this experiment. Calculate the concentration (moles silver nitrate per liter of solution) of the silver nitrate solution you made in step D.

4. Compare the mass of silver produced in this experiment to the predicted answer in your hypothesis above. Calculate the percent yield.

5. What do you think caused the color in the solution after the first day to turn blue? What could you do to test your hypothesis?

Conclusion:

This is a summary to your report. It must be in paragraph form. Use the following questions to help you.

a. What did you find out in this experiment? What was investigated? 

b. Did what you expected to happen occur? Why or why not? (% error, % yield?)

c. What possible errors are there in your experiment? (examine procedures, equipment, time, etc) How would these things affect your experiment? How would you fix these errors if you were to repeat the experiment?

Hints:

Concentration:  moles of solute (solid added)



------------------------------------   
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liters of solution

Percent yield = actual (what you got)
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 x 100 =   %



theoretical (calculated)

Decanting a solution:
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