Lab # 7 Interpreting Chemical Reactions

Objectives:

1. To run three chemical reactions and make observations.

2. To decide which clues determine that a chemical reaction has occurred.

3. To write a balanced chemical equation for each reaction.

Prelaboratory Assignment

Read the procedure before the Prelaboratory Questions.

1. Write and balance chemical equations for the following reactions.  Include the state for each substance in the equation.  Indicate the reactants and products for each reaction.

a. Solid magnesium reacts with aqueous hydrochloric acid to produce aqueous magnesium chloride and hydrogen gas.

b. Aqueous sodium chloride reacts with aqueous silver nitrate to produce solid silver chloride and aqueous sodium nitrate.

c. Copper metal reacts with nitric acid to produce aqueous solution of copper (II) nitrate, nitrogen dioxide, and water.

Materials

Safety goggles



 Hydrochloric acid (3.0 M)

Lab apron




7 M nitric acid, about 0.5 mL

Tongs 





Copper wire, 0.3-0.5 cm

Well plate 




Wooden Splint

13 X 100 mm test tube (3) 


Magnesium ribbon


100 mL beaker (3) 



Potassium thiocyanate (0.1 M)

Spatula




 Iron (III) nitrate (0.1 M)

Thin-stem pipet

 

Safety

1. Nitric acid is extremely corrosive to skin and clothing.  Handle it with extreme care.

2. The gas generated during the reaction between copper and nitric acid is highly toxic. Avoid breathing it.  At no time should the tube be opened, except in the fume hood, once the reaction has begun.

3. Your teacher will take care of disposal.  Do not flush the contents down the sink.

4. Safety goggles and a lab apron must be worn at all times in the laboratory.

Procedure

Part 1

Reacting copper wire and nitric acid

1. Use a pair of scissors to cut the bulb of the pipet as shown below.  Start in the middle of the bulb and cut at about a 45( angle away from the stem.  The top of the bulb and the stem will be placed over the mouth of the test tube to provide a sealed delivery tube to safely remove a toxic gas that is produced during the reaction.  

[image: image1.jpg]Cut here

Figure 1
Cutting a thin stem pipet bulb




2. Place one small piece of the wire in the 13 X 100-mm test tube.

3. Take the tube, delivery system, and a 100-mL beaker of water to the fume hood, where your teacher will add about 0.5 mL of 7 M nitric acid, HNO3.

4. Immediately fit the delivery system over the mouth of the test tube and bend the stem into a 180( arc as shown in fig 2.  Put the stem into the beaker of water.  The gas that is produced, NO2, is quite toxic, but is very soluble in water.  This system prevents it from escaping into the air.  Carry the entire system back to your work station.
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Completed Assembly




5. Observe the reaction that occurs, making note of all the evidence you can find that proves that what you are seeing is indeed a chemical reaction.  Hold a piece of paper behind the tube; what do you see?  Be sure to keep the delivery system under the level of the water during the entire time you observe the reaction.

Part 2
Reacting magnesium and hydrochloric acid

1. Place about 5 mL of 3.0 M aqueous hydrochloric acid in a test tube.

2. Add about 2 cm piece of magnesium ribbon to the acid.  Make and record careful observations.

3. Place another test tube over the mouth of the test tube containing the acid and magnesium (the mouths should be the same size).

4. After the reaction is finished, light a wooden splint.  Quickly turn over the top test tube (so the mouth in pointing up) and place the burning wood splint near the mouth.  Do not point the test tube toward anyone.  Make and record careful observations.

Part 3

Reacting Iron (III) nitrate and potassium thiocyanate 



Fe3+   +   SCN-    (  FeSCN2+
1. Place a few drops of aqueous iron (III) nitrate into a clean reaction well.

2. Slowly add a few drops of aqueous potassium thiocyanate to the aqueous iron (III) nitrate.  Make and record careful observations.

Cleaning Up

1. Clean up all materials and return them to the proper locations.

2. Wash your hands thoroughly before leaving the laboratory.

Analysis and Conclusions

1. For each of the reactions, which observations indicate that a chemical reaction was taking place?

2. What are some clues that accompany chemical changes?

3. What happened to the copper atoms that were originally part of the wire?  Where did they go?

4. What is the name and formula of the yellowish gas you saw in part 1?  What elements are in the yellowish gas?  Where did they originate?  (From which reactant did they come)?

5. Where did the atoms that formed the water come from in part 1(which reactants)?

6. The process that occurred in your test tube in part 1 was a chemical reaction.  Consider how your teacher cleaned the piece of copper wire before the experiment.  What happened to the atoms on the surface of the wire? Was this a chemical reaction? Explain.

7. During the course of the experiment in part 1, the piece of copper wire eventually disappears into the solution.  What evidence do you have that this disappearance is more than simply dissolving, such as a sugar cube would do in a glass of water?

