Chemistry II-AP

Survey of Redox Reactions


In a redox reaction (oxidation–reduction reaction), there is a transfer of electrons.  The substance being oxidized (the substance that loses electrons) is called the reducing agent and the substance being reduced (substance that gains electrons) is called the oxidizing agent.  While this may seem contradictory, here’s the explanation:  If a substance is being reduced, it is gaining electrons.  For it to gain electrons, it actually has to take away electrons from another substance; thus it is causing another substance to be oxidized – it is the oxidizing agent.

These reactions do not need to be done in any particular order.  Once you have completed the reaction, be sure to clean the equipment before moving on to the next reaction.

Lab Coats & Lab Glasses on at All Times!!!
Fume Hoods - either side

Be sure to do this first part under the fume hood!

1.  
Place a small piece of copper metal into a 50 mL beaker and add 4-5 ml of concentrated (15 M) nitric acid.  What are the products?  What is the evidence?  Once the reaction appears to have stopped, add about 10 mL of distilled water and note the color of the final solution.
2.  
Repeat the reaction in #1, but this time use 6.0 M nitric acid.  [Give this reaction some time.  In fact, you may want to go on to the next part.]  How are the products different?

Tray #1

3.  
Use fine sandpaper to clean a piece of copper wire until the wire is shiny.  Examine the wire and note its appearance.  Using crucible tongs, hold the wire in the hottest part of the burner flame for 


1 - 2 minutes.  Examine the wire and note any change in appearance caused by the heat.  Write an equation for the reaction that occurred.

4.
Place an evaporating dish near the base of the burner.  Examine a piece of magnesium ribbon.  Using crucible tongs, hold the piece of magnesium ribbon in the flame until the magnesium starts to burn.  DO NOT LOOK DIRECTLY AT THE BURNING MAGNESIUM.  Hold the burning ribbon directly over the evaporating dish so that the ash falls into the dish.  Actually, there are two possible products from this reaction, based on the gases in the air.  What are they?
5.
The electrolysis of water will be demonstrated.  What was being reduced and what was being oxidized in that reaction?  Oxidation occurs at the anode and reduction occurs at the cathode
Tray #2

6.
To a medium-size test tube add about 5 ml of copper(II) sulfate solution.  Place a strip of zinc in the solution.  Move on to the next step of this reaction.  You will come back to this test tube later and examine the products.

Tray #3

7.
Add 3-5 ml of the 0.050 M potassium permanganate solution to a medium-size test tube.   Note the color of the solution.   Add about 1 ml of the 6.0 M hydrochloric acid solution.  Does the color change?  
Add 5 ml of the sodium sulfite solution to this test.  Does the color change? Was any heat released?  Record your observations.

8.
To an evaporating dish, add a pinch of solid sodium sulfite.  Add 10-12 drops of 6.0 M hydrochloric acid.  Is there any evidence of a reaction?  Write the net ionic equation for this reaction.

-2-

-   Go back to the test tube that had the zinc added to the copper solution.  Note any change in the appearance of the color of the solution as well as the appearance of the metal strip both before and after the reaction.  Write an equation for the reaction that took place.


-  What about the reaction of Step #2 - have you checked it lately?
Tray #4
9.
You will need a large test tube with a stopper that has a piece of bent glass tubing in it.

· Have your Bunsen burner lit so that you can light a wooden splint.

·   Add 15 ml of 6.0 M HCl in the large test tube.  Have the rubber stopper and bent glass tubing ready to place on the test tube.  Place 4 - 5 pieces of mossy zinc into the acid solution in the test tube.  Quickly stopper the test tube.


CAUTION:  Keep away from an open flame!!!  Are your safety glasses on?! 
·    Insert the rubber stopper containing the glass delivery tube into the large test tube.

· A reaction should occur immediately and a gas should escape from the tubing.  With the glass tubing turned upward, collect some of the gas being liberated into the small test tube by displacement of the air in the tube.  Be sure to hold the small test tube with test tube tongs.

· Place the opening of the small test tube over the bent glass tubing.

· Remove the test tube containing the gaseous products from the glass tubing.  

· Keep it inverted and quickly bring a burning splint near its mouth.  A "pop" or "bark" indicates the presence of hydrogen gas.  Write the equation for the reaction.

Tray#5
10.
Take a large test tube.  Add a pinch of solid manganese dioxide.  Have a wooden splint handy as well as a flame source.  Pour in 10-15 ml of the hydrogen peroxide solution to the test tube.  What happens?  Light the wooden splint, then blow it out, and immediately insert the glowing splint into the mouth of the test tube (not into the solution!).  What happens?  Why?

Tray #6
11. 
To a medium-size test tube, add 3 ml of 1.0 M potassium chromate solution.  Add enough 6.0 M nitric acid to produce a color change.  What product was formed?

12.
To this same solution, add enough 6.0 M sodium hydroxide to produce another color change.


Write the net ionic equation for this reaction.

Tray #7
13.
The ferric ion can be reduced to the ferrous ion by the iodide ion in acidic solutions.


To a 50-ml beaker, add 10-12 ml of 0.20 M ferric nitrate, 5-6 ml of a 3.0 M nitric acid solution, and  5-6 ml of a saturated potassium iodide solution.  Note the color change.  To verify that the iodide had been converted to iodine, take a few drops of the solution and test with the starch solution.  (Starch turns a dark blue-black in the presence of iodine.)

BE SURE TO CLEAN UP ALL STATIONS!!!
Teacher’s Notes:

Dry Chemicals
· Copper metal

· Copper wire

· Magnesium ribbon

· Zinc strip

· Mossy zinc

· Manganese dioxide

· Sodium sulfite

Wet Chemicals

· 15 M nitric acid

· 6.0 M nitric acid

· Copper (II) sulfate

· Potassium permanganate

· 6.0 M hydrochloric acid

· Hydrogen peroxide

· Potassium chromate

· 6.0 M sodium hydroxide

· 0.20 M ferric nitrate

· 3.0 nitric acid
Wet Chemicals (conti.)

· Saturated potassium iodide

· Starch solution

Glassware

· 50 ml Beakers
· Small, medium and large test tubes

· Pipets

· Stopper with bent tubing

· Stoppers

· Graduated cylinders

Equipment
· Sandpaper

· Crucible tongs

· Bunsen or micro burners

· Evaporating dishes

· Wooden splints
· Test tube racks

Reflection / Comments / Suggestions:
