Evidence for Chemical Change  (or See You Later!)         

(Lab Guidelines: 1,2,3,4,5&6[attach handout],7,10)

Purposes: 

To observe evidence for chemical changes.

To observe how energy is associated with chemical change.

To observe the color and solubility of some substances.

To practice writing chemical word equations.

Intro Info:

1) What is a Word Equation?

2) What is a Formula Equation? 

3) Reminder: What do you write in your observations when you see the formation of a solid? 
Materials: 

Copper, 1.0 M copper (II) nitrate, 1.0 M hydrochloric acid, 1.0 M  sodium hydroxide, 250 ml beaker, large test tube, test tube holder, aluminum foil, Bunsen burner, stirring rod, marker 

Procedure: 

0) Observe as your instructor mixes copper metal and nitric acid.  The reaction which takes place produces copper (II) nitrate, water, and nitrogen dioxide gas.  RECORD YOUR OBSERVATIONS!

You will be using the copper (II) nitrate for the rest of the lab.
1) Use the marker to make three marks on the test tube that are about 1 inch apart.  Start at the bottom of the tube and work your way up.

2) Add 1.0 M copper (II) nitrate up to the first mark on the tube.

3) Add 1.0 M sodium hydroxide up to the second mark on the tube.  Do not stir!  Touch the bottom of the tube to observe whether or not heat was released.  The products of this reaction are copper (II) hydroxide and sodium nitrate.  RECORD YOUR OBSERVATIONS!

4) Light the Bunsen burner.  Hold the test tube with a test tube holder and gently heat the test tube while moving the tube in and out of the flame as demonstrated in class.  Heat it until no more changes occur.  In this reaction copper (II) hydroxide decomposes to form copper (II) oxide and water.    Turn off the burner.  Allow the tube to air cool for 2-3 minutes.  Then place the tube in room temperature water for another 2 minutes.  RECORD YOUR OBSERVATIONS!  

5).  Now add 1.0 M hydrochloric acid to the third mark on the tube.  Mix thoroughly with a stirring rod.  Touch the bottom of the tube to observe whether or not heat was released. The products of this reaction are copper (II) chloride and water. RECORD YOUR OBSERVATIONS!

6)  Place a small rolled up cylinder of aluminum foil into the tube.  As the reaction proceeds, touch the tube to note any temperature change.  As the reaction proceeds further, place the tube in an empty large beaker.  Do not hold it with your hands!  Two reactions take place in this step: 

a) Copper (II) chloride and aluminum react to form copper and aluminum chloride; 

b) Aluminum reacts with hydrochloric acid to form hydrogen gas and aluminum chloride.  

RECORD YOUR OBSERVATIONS!

7) All solids should go in the garbage.  Clean all glassware and return it to drawers.

Data: 

Record detailed observations for steps 0,3,4,5,6.  Include: 

a) color change data

b) precipitate formation data

c) changes in temperature

d) evidence of gas formation

Questions: 

(Answer these questions using complete sentences where appropriate.)

1) What are some ways you caused chemical change to take place in this lab?

2) In what two ways is heat involved in chemical change?  Cite two specific instances from this experiment to support 

your answer.  Use the words “endothermic” and “exothermic” in your explanation.

3) Refer to the procedure steps in the experiment noted below, and write word equations for each reaction which took 

place in this lab.  There are a total of six reactions.  (Step 0 has been completed for you but include it in your 

lab report as well.)  

Please leave a couple of open lines between reactions.



Step 0:  copper + nitric acid ( copper (II) nitrate + water + nitrogen dioxide

Step 3:



Step 4:



Step 5:



Step 6:


Step 6:  

(not a typo – two reactions take place in Step 6)

4) Under each substance written in question #3, write “element” or “compound.”

5) Under each substance written in question #3, write “soluble” or “insoluble.”

6) What is the color of copper containing compounds?

7) In the last step of the experiment, where is the aluminum chloride?  How could you recover it?

8) In the final step of the lab, after the foil began to react, why did the blue color of the solution fade away?

9) State the five types of observations that indicate when a chemical change has occurred.

10) Explain why an alternative name for this lab is “See You later!” or “C u Later!”  ;)
