
Title: Electroplating: Reduction-Oxidation Reactions with Copper Sulfate

Objective:

The objective of this lesson plan is to introduce students to the concept of
electroplating and the reduction-oxidation (redox) reactions involved. Students will
understand the process of electroplating using copper sulfate as the electrolyte and
copper as the metal to be plated.

Grade Level: High School (9th-12th grade)

Materials:

1. Copper sulfate solution
2. Copper metal strips
3. Battery or power supply
4. Wire leads with alligator clips
5. Beakers or glass containers
6. Sandpaper or steel wool
7. Safety goggles
8. Lab coats or aprons
9. Stirring rods
10.Multimeter (optional)
11.Digital balance (optional)
12.Paper towels
13.Worksheets or handouts (optional)

Procedure:

Introduction (10 minutes)
a. Begin the lesson by discussing the concept of electroplating and its applications in
everyday life.
b. Explain that electroplating involves the deposition of a metal onto a surface through
the use of an electric current.

1. c. Introduce the key terms: anode, cathode, electrolyte, and redox reactions.
Safety Precautions (5 minutes)
a. Emphasize the importance of safety in the laboratory.
b. Instruct students to wear safety goggles and lab coats or aprons throughout the
experiment.



2. c. Remind students to handle chemicals with care and avoid direct contact with
copper sulfate solution.

Setup (10 minutes)
a. Divide students into groups of two or three.
b. Provide each group with a beaker or glass container, a copper strip, and wire leads
with alligator clips.

3. c. Instruct students to clean the copper strip using sandpaper or steel wool to
remove any dirt or oxide layers.

Electroplating Process (20 minutes)
a. Instruct students to fill the beaker or glass container with copper sulfate solution.
b. Connect the positive terminal of the battery or power supply to the copper strip
(cathode) using a wire lead with an alligator clip.
c. Connect the negative terminal of the battery or power supply to a separate copper
strip or wire (anode) using another wire lead with an alligator clip.
d. Immerse both the cathode and anode into the copper sulfate solution, making sure
they do not touch each other.
e. Observe and discuss the changes occurring at the cathode and anode.
f. Explain that copper ions (Cu2+) from the copper sulfate solution are reduced and
deposited onto the cathode as solid copper metal.

4. g. Monitor the process for 10-15 minutes and record observations.
Analysis and Discussion (15 minutes)
a. Have students examine the plated copper strip and compare it to the original strip.
b. Discuss the changes in appearance, texture, and weight (if a digital balance is
available).
c. Ask students to explain the redox reactions occurring at the cathode and anode
during the electroplating process.
d. Discuss the importance of controlling the current and duration of electroplating for
achieving desired results.

5. e. Optionally, introduce additional applications of electroplating, such as silver or
gold plating.

Conclusion and Wrap-up (5 minutes)
a. Recap the main points discussed during the lesson, emphasizing the redox reactions
and the process of electroplating.
b. Highlight the importance of electroplating in various industries and its impact on
improving the durability and appearance of objects.



6. c. Address any final questions or concerns from the


