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Chemistry Unit 8 Lab 

Copper-Silver Nitrate Reaction

Introduction

In this experiment, a solution of silver nitrate will react with copper wire.  Silver metal will be produced.  Careful measurements will enable you to determine the mole relationships between the reactants and products. 

Purpose

Determine the mole relationship between reactants and products.

Pre-Lab:
1.
Make a data table at the bottom of page 2.

2.
What type of reaction is the lab demonstrating?
3.
Based on the Introduction above, what are the two possible balanced chemical equations? (Forming copper(I) nitrate or copper(II) nitrate?)
4.
What are the two possible mole ratios for copper-silver?
Hypothesis
Procedure:
Day 1
1.  Obtain a vial of silver nitrate powder and a clean, dry 50 mL flask. 

2. 
Find and record the mass of the vial of silver nitrate to the nearest 0.01 g.  Use the same balance for all your measurements in this experiment and record all masses to the nearest 0.01 g.  To be sure, record the balance number.

3.  Add about 20 ml of distilled water to your flask and then add all of the silver nitrate from the vial. Stir with a glass stirring rod to dissolve the silver nitrate. Measure and record the mass of the empty vial to the nearest 0.01 g. CAUTION: silver nitrate, solid or solution, will stain your skin and clothing.  Avoid contact, and rinse immediately with water if contact occurs.  Be sure to rinse the stirring rod with a small amount of distilled water into the test tube when you are done stirring the solution.

4.
Obtain a clean 18 x 150mm test tube and label it with your period and group number so you can find it again. Clamp this test tube to a ring stand. Pour all of the silver nitrate solution into the test tube. Be sure to leave about a finger’s width unfilled.

5. 
Obtain a piece of copper wire. Coil the copper wire by wrapping it around a pencil.  Stretch the wire until it is about 1-2 cm longer than the test tube. Take the mass of the copper wire. Place the coiled wire into the test tube with the silver nitrate solution so that the straightened end is out of the solution.  Note the reaction that occurs and record your observations.  Allow the reaction to continue overnight.  
Day 2
6.
Obtain a clean 50–150 mL beaker and label it with your period and group number so you can find it again. Measure and record the mass of this beaker to the nearest 0.01 g. Find your test tube and record the appearance of your reaction. 

7.
Shake the silver crystals from the copper wire and remove the wire from the test tube.  Using the wash bottle, rinse the wire into the weighed, labeled beaker.  Pour the contents of the test tube into the beaker (you may need to use distilled water wash bottle to rinse it out).  Dip the copper wire in a test tube of acetone provided on the back bench, then set it aside to dry. When it is dry, find and record its mass to the nearest 0.01g, then set it in the place directed by your instructor.

8.
Carefully decant the solution from the silver crystals into a different (~250 mL) beaker.  Rinse the silver with about 10 mL of distilled water, stirring gently with the glass stirring rod.  Allow the silver to settle, then decant again into the beaker.  Repeat this 3 more times.  Don’t worry about the few tiny particles of silver that float off as you decant.  Their mass is negligible.  Discard this liquid in the sink.

9. 
After the final rinse, place the beaker with silver in the designated located to be placed in the drying oven overnight. Be sure your beaker is labeled with your period and group number so you can find it again after drying.
10.
When the silver is dry, find and record the mass of the beaker containing silver to the nearest 0.01g. When you are finished leave your beaker containing silver in the designated location
Data




Calculations
1. 
Determine the mass of copper that reacted during the experiment.  Convert this to moles of Cu.

2. 
Determine the mass of silver produced during the experiment.  Convert this to moles of Ag.

3. 
Determine the value of the ratio: 
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4. 
Determine the mass and then the number of moles of AgNO3 used in the lab.

5.
Determine the value of the ratio: 
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.  Be sure to use the appropriate SF.

Analysis
1. 
Because of our deep and abiding belief that atoms react in simple integer ratios, what do you suppose is the actual ratio of  
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 ?

You should use class results to help you decide the correct value. 


From your answer, write the correct balanced equation for the reaction between copper and silver nitrate from your pre-lab questions.
2.
Make a BCA table for this chemical reaction.  Enter the value of moles AgNO3 in the before line and xs for moles of Cu.  In the change line, enter the moles of Cu reacted.  Now, use the moles of Cu to complete the table.  Next, determine the theoretical yield of mass of Ag.  From your actual mass of Ag and the theoretical yield, determine the % yield.

3.
If your ratio 
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 is greater than the accepted value, then either the moles of Ag is too high, or the moles of Cu is too low.  If your ratio is lower than the accepted value, then either the moles of Ag is too low, or the moles of Cu is too high. Use the % yield to help you decide whether the problem is due to the value you have obtained for the moles of silver.  List at least one specific experimental error that could account for ratio being too high or too low.

4.
It is possible that your value of the ratio 
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 is less than 1.00 even if your ratio 
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is acceptable.  Assuming that you did not lose silver during decanting, what could account for a ratio being smaller than one?

Summary of Results:
Unit 8 Lab: Cu-AgNO3 Reaction
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