
penny cleaning science experiment
Penny cleaning science experiment is a fascinating activity that combines
chemistry and physics to demonstrate the effects of various cleaning agents
on the oxidation of copper. The experiment is not only educational but also
engaging, making it a popular choice for science fairs and classroom
demonstrations. Over the years, pennies have become the quintessential
example for exploring the principles of oxidation, reduction, and chemical
reactions.

Introduction to Pennies and Oxidation

Pennies, especially those minted before 1982, are primarily made of copper.
Over time, copper reacts with oxygen and moisture in the air, leading to a
tarnished appearance due to the formation of copper oxide. This experiment
seeks to uncover effective methods for cleaning tarnished pennies while
providing insight into the chemical reactions taking place.

Objectives of the Experiment

The primary objectives of the penny cleaning science experiment include:

1. Understanding Oxidation: To comprehend the chemical process of oxidation
and how it affects copper.
2. Investigating Cleaning Agents: To evaluate the effectiveness of various
household cleaning agents in restoring the luster of tarnished pennies.
3. Conducting a Controlled Experiment: To learn how to conduct a scientific
experiment, including forming hypotheses, observing reactions, and drawing
conclusions.

Materials Needed

For the penny cleaning science experiment, you will need the following
materials:

- Pennies: A collection of tarnished pennies (preferably pre-1982).
- Cleaning Agents: Common household substances like vinegar, lemon juice,
baking soda, salt, and cola.
- Containers: Small bowls or cups for each cleaning agent.
- Measuring Tools: Measuring spoons and cups for consistency.
- Paper Towels: For drying the pennies after cleaning.
- Gloves: Optional, but recommended to avoid skin contact with acidic
substances.



- Camera or Notebook: For recording before and after observations.

Procedure

The procedure for the penny cleaning science experiment is straightforward
and can be divided into several steps:

Step 1: Preparation

1. Gather all materials and ensure that you have enough tarnished pennies for
the experiment.
2. Set up a clean workspace to avoid contamination of the cleaning agents.

Step 2: Hypothesis Formation

Before starting the experiment, formulate a hypothesis. For example: "I
believe that vinegar will clean the tarnished pennies better than cola."

Step 3: Cleaning the Pennies

1. Pour a small amount of each cleaning agent into separate containers. For
instance:
- Vinegar: 2 tablespoons
- Lemon Juice: 2 tablespoons
- Baking Soda and Water Mixture: 1 tablespoon of baking soda mixed with 2
tablespoons of water
- Cola: 3 tablespoons

2. Take one tarnished penny and submerge it in the first cleaning agent. Let
it sit for a few minutes (around 5-10 minutes).
3. After the designated time, remove the penny and gently scrub it with a
paper towel to see if the tarnish has lifted.
4. Rinse the penny with water to remove any remaining cleaning agent, then
dry with a paper towel.
5. Repeat this process for each cleaning agent, ensuring that the same amount
of time is used for each penny.

Step 4: Observations

As you clean each penny, take note of the following:



- Initial Appearance: Before cleaning, take a close look at the tarnish and
note the color and texture.
- After Cleaning: Observe and document any changes in color and shine after
using each cleaning agent.
- Photographic Evidence: Capture before and after pictures to visually
compare the results.

Results and Analysis

Once the pennies have been cleaned, it's time to analyze the results:

Comparative Effectiveness

Create a table or chart to summarize the effectiveness of each cleaning agent
based on your observations. Consider the following criteria:

- Shine Level: Rate the shine on a scale from 1 to 5.
- Tarnish Removal: Assess how much tarnish was effectively removed.
- Ease of Cleaning: Note how easy or difficult it was to clean each penny
with the respective agent.

Discussion of Chemical Reactions

Engage in a discussion about the chemical reactions that occurred during the
experiment:

- Acid-Base Reactions: Explain how vinegar and lemon juice, both acidic
substances, reacted with copper oxide to remove tarnish.
- Electrolytic Reactions: Discuss how substances like cola, which contain
phosphoric acid and other chemicals, can also strip away oxidation.
- Baking Soda Reaction: Describe the mild abrasive nature of baking soda and
how it works to lift tarnish without damaging the penny.

Conclusion

In conclusion, the penny cleaning science experiment provides an engaging way
to explore chemistry concepts such as oxidation and reduction while testing
the efficacy of common household cleaning agents. By following a structured
procedure and analyzing results, participants gain hands-on experience in
scientific inquiry. The experiment not only teaches about chemical reactions
but also encourages critical thinking and hypothesis testing.



Extending the Experiment

For those interested in taking the penny cleaning experiment further,
consider the following extensions:

- Temperature Effects: Test how temperature affects the cleaning process by
using warm versus cold cleaning agents.
- Longer Soaking Times: Experiment with varying soaking times to see if more
extended exposure leads to better results.
- Different Coin Types: Try cleaning other types of coins, such as nickels or
dimes, to compare the effects of oxidation on different metals.
- pH Levels: Measure and compare the pH levels of different cleaning agents
to understand their chemical properties better.

By delving deeper into the science behind penny cleaning, students and
enthusiasts can develop a richer understanding of chemical processes and
their practical applications.

Frequently Asked Questions

What is the purpose of the penny cleaning science
experiment?
The purpose of the penny cleaning science experiment is to demonstrate how
different substances can react with copper oxidation and effectively clean
tarnished pennies.

What materials are needed for the penny cleaning
experiment?
You will need tarnished pennies, vinegar or lemon juice, salt, a bowl, and
paper towels for drying.

How does vinegar or lemon juice help in cleaning
pennies?
Vinegar and lemon juice contain acetic acid and citric acid, respectively,
which react with the copper oxide on the penny's surface, helping to dissolve
the tarnish.

What role does salt play in the penny cleaning
experiment?
Salt acts as an abrasive and catalyst, enhancing the cleaning effect of the
acid by helping to break down the copper oxide more effectively.



Can you use other household items for cleaning
pennies?
Yes, other household items like baking soda and ketchup can also be used, as
they contain acids that can react with the tarnish on pennies.

What is the scientific principle behind the penny
cleaning experiment?
The scientific principle is based on oxidation-reduction reactions, where the
acids reduce copper oxide back to copper, thus cleaning the penny.

How long should you leave the pennies in the
cleaning solution?
Typically, you should leave the pennies in the cleaning solution for about 5
to 10 minutes, depending on the level of tarnish.

What safety precautions should be taken during the
penny cleaning experiment?
Wear gloves to protect your skin from acids, and conduct the experiment in a
well-ventilated area to avoid inhaling any fumes.

What can you observe after cleaning the pennies?
You should observe that the pennies become significantly shinier and their
original copper color is restored after the cleaning process.

Is the penny cleaning experiment suitable for
children?
Yes, the penny cleaning experiment is suitable for children, but adult
supervision is recommended, especially when handling acidic substances.
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