Chem 271

Lab #6

Copper to Silver – Stoichiometry Lab

Introduction

 
In this experiment you will observe the chemical changes that occur when copper reacts with silver nitrate. You will also make careful measurements of your reactants and products. Collection of a solid product through proper filtration and rinsing techniques will be learned.

This lab helps to demonstrate that reactions involve rearrangement of atoms. Thus the equations that describe chemical reactions involve a ration of the number of atoms that participate in the reaction. In this lab you will also find the stoichiometric relationship between copper and silver before and after the reaction.


  

Cu(s)  +     AgNO3 (aq) 
       Ag (  +    Cu(NO3)2 (aq)  
Purpose

The purpose of this lab is to observe the reaction that occurs while copper wire is exposed to aqueous silver nitrate. You will use stoichiometry to predict the amount of silver that should be produced by the reaction and compare it to your results using error analysis.

Safety

· Wear goggles and an apron during the entire lab, including setting up and cleaning up. 

· Equipment made of glass is breakable. 
Solutions can be spilled when being transferred. 

· Pour solutions with proper care. 

· Silver nitrate can stain your hands black if not handled properly. Be sure to wash hands upon contact.

· No food, drinks, or gum is allowed during this lab. Contamination may occur.
Equipment 

	Safety goggles
	Ring stand w/ sm. Ring
	250, 600-mL beakers

	Lab apron
	Test tube clamp
	Large test tube

	Gloves (optional)
	Filter paper
	Lab balance

	Wash bottle
	Glass funnel
	Mesh Square

	Parafilm
	Glass stirring rod
	


Materials

	45 mL, 0.10M AgNO3  (silver nitrate)
	Distilled water

	( 28 cm copper wire
	Acetone


Procedure

Day One: Reacting the copper and silver nitrate (AgNO3)

1) Obtain one approximately 28-cm piece of copper wire. Coil it around a #2 pencil (or equivalent). It should be an open coil and leave about 5 cm of wire uncoiled to act as a handle. One member of the group should make sure the distilled water bottle is filled. 

2) Use the electronic balance to weigh the copper wire coil (weigh it 3x’s!!). Make sure that none of the wire is touching the balance base. Record the average mass in your data table. 

3) Make sure the test tube clamp is attached to the ring stand.

4) Put the test tube into the clamp and tighten the clamp. The test tube should be clamped near the top of the tube, but not right at the top

5) Pour 45 mL of 0.10M silver nitrate solution into the test tube.

6) Make sure the copper wire is longer than the test tube by about 2 cm. You need a handle projecting out of the test tube when it comes time to remove the copper wire. Place the copper wire into the silver nitrate solution. Watch the wire closely as it goes into the solution. 

7) Cover test tube with parafilm and allow the copper wire to sit in the silver nitrate solution undisturbed over night. 

Day Two: cleaning the silver produced 

8) Handle the wire by the exposed portion and shake off the silver (in an up-and-down motion) into the test tube. The silver will settle to the bottom. 

9) Use the wash bottle to rinse any silver crystals the copper wire off into the 250-mL beaker. Do not rinse off the wire into the sink or the test tube. Rinse only with distilled water. 

10) Have a group member take the copper wire to the front table and rinse the wire in acetone. Once the wire is dry weigh it and record the value in your data table.

11) Pour everything from the test tube, solution and silver, into the 250-mL beaker. Rinse all silver crystals into the beaker. When there seem to be no more silver crystals in the test tube, wash it one more time with distilled water. Set the test tube aside to dry. 

12) Write your initials on your filter paper and then weigh it and record the value in your data table 

13) Follow attached filtering procedure to collect the silver precitpiatate.
15) When filtering is complete CAREFULLY remove your filter paper and place into a clean, dry and WEIGHED (3x’s) 250 mL beaker and place it in the oven to dry.

16) Once dry, record the new mass in your data table. 

Clean-up Steps 

17) Dump the silver into a container designated by the teacher. Rinse your beaker out with lots of tap water and leave upside down and wet on some paper towels. Liquids can go down the drain.

18) Dry the surface of the table and discard all used paper towels. 

19) Remove goggles and aprons when directed to do so. 

Data Table and Calculations

Table A-Copper wire (weigh EVERYTHING 3x’s and use the average!)

	a.
	Mass of Cu wire BEFORE reaction 
	g

	b.
	Mass of Cu wire AFTER reaction
	g

	c.
	Mass of wire used in reaction 
	g


Table B-Filter paper

	a.
	Mass of filter paper BEFORE reaction 
	g

	b.
	Mass of clean dry beaker
	g

	c.
	Mass of beaker with filter paper,  AFTER dry with silver
	g

	d.
	Mass of silver collected from reaction
	g











(this is your actual yield)

1.  Using stoichiometry take the mass of wire used in the reaction calculate how much silver should have been produced by the reaction. (this is your theoretical yield)

2.  Calculate your percent yield of Silver.

 





Actual yield
         x 100  = % yield   






       Theoretical yield

3. Calculate your percent error. (6 points)

( actual – theoretical(   X 100 = % error

          

     



           theoretical
OBSERVATIONS- note what you see during different stages of this lab below

Questions- write out on a separate page-full sentences with questions restated, show work for problems.
1. How many moles of copper reactant did you use? (4 pts)

2. How many moles of AgNO3 reactant did you have? (molarity problem! – 45 mL of 0.10M AgNO3) (5 pts)

3. Which reactant is the limiting reagent and which is the excess? Explain using correct calculations! (6 pts)

4. How many moles of the excess reagent did you have left over after the chemical reaction was completed? (Hint-subtract from above answer) (3 pts)

5. Calculate the number of moles of Ag produced. (4 pts)

6. What is your ratio of moles of Cu reacted to moles of Ag produced? Does this match what you should get according to your balanced chemical equation? Why(not)? (4 pts)

7. Why was the mass of copper lost not equal to the mass of silver formed? (5 pts)

8. If your percent yield was under or over 100%, what do you think could have caused this? (4 pts)

Conclusion-Own Page!
Write a conclusion that summarizes why you did this lab(addresses the purpose), what you learned, and include a discussion of your results(error analysis must be discussed)

Illustration-Own page!

Draw and label a representation of your lab set-up
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