
Experiment 4-2 -- Electroplating

Electrolysis is the use of an electric current to produce a chemical reaction.  For example, electrolysis of water produces hydrogen and oxygen.  Electrolysis uses direct current (DC) rather than alternating current (AC), because for electrolysis to be practical, the electrons (current) must flow in the same direction at all times.  We refer to the electrolysis reactor as an electrolytic cell.  The electrolysis cell contains:

(1)  an electrolyte (a molten salt or an aqueous solution containing ions)

(2)  a solid anode in the liquid electrolyte where a chemical reaction produces 
electrons

(3)  a DC power supply (such as a battery or DC generator) whose voltage forces the 
movement of electrons

(4)  a solid cathode (also in the liquid electrolyte), where a chemical reaction takes 
place that uses up electrons

Objectives

•
To electroplate a brass key with copper

•
To learn the reactions that take place at the anode and at the cathode of an 

electroplating cell.

•
To determine the theoretical yield of an electrolysis reaction using the 

current in amperes

Apparatus and Materials

copper foil
copper (II) sulfate
6 M H2SO4
steel wool
DC power supply
2 wire leads with alligator clips

brass key
250-mL beaker
stopwatch

ammeter
magnetic stirrer
stir bar

balance
weighing boat


Procedure

1.  Put on apron and goggles now!  Make a copper (II) sulfate solution by dissolving 30 g of copper (II) sulfate in 150 mL of water.

2.  Pour the copper sulfate solution into a 250-mL beaker and add 30 mL of 6 M sulfuric acid.  Place the beaker on a magnetic stirrer and put a stir bar into the beaker.  Set the magnetic stirrer on "low" and keep stirring throughout the experiment.

3.  Cut a 2 cm x 7 cm strip of copper foil.  Scour both sides of the copper foil with steel wool.  Wipe off any residue steel wool.  Weigh the strip of copper foil as accurately as your balance will allow.

4.  Clean a brass key with steel wool, wiping off any residue.  Weigh the brass key as accurately as possible.

5.  Connect the copper foil to an alligator clip leading to the positive terminal of your DC power supply.  Be sure that the alligator clips have clean surfaces.  Use steel wool to clean the alligator clips if necessary.




MAKE SURE THE ALLIGATOR CLIPS DO NOT COME INTO 

CONTACT WITH THE SOLUTION
6.  Connect the brass key to an ammeter, and the ammeter to an alligator clip leading to the negative terminal.

7.  Place the key into the beaker with the copper sulfate/sulfuric acid solution so that the whole key is almost submerged.  The alligator clip should not touch the solution.

8.  Place the copper foil into the beaker, and start your stopwatch.  The alligator clip should not touch the solution.  Set the voltage between 2 and 4 DC.  Your electroplating setup should look like the figure below.  Observe and record the amps of current every 90 seconds.

9.  Every 180 seconds, remove the key and copper foil. Wash them and dry them and reweigh them accurately.

10.  After weighing, replace the key and copper foil and continue weighing every three minutes until the weight of the key has increased by at least 0.20 gram.

Data and Observations

Construct a data table showing the mass of the copper foil and brass key every 180 seconds, and the current every 90 seconds.
Analysis of Data

From your data, determine the mass of copper gained by the key and the mass of copper lost by the foil.  Are they equal?  Explain.  Determine the average current in amperes.  Using this average current, calculate the theoretical mass of copper added to the key.  Calculate the percent yield of copper on the key. 

Conclusion

State what you learned and analyze the procedure.  Identify the strengths and weaknesses of your procedure.  Make any suggestions to improve the experiment.


