
clean a dirty penny science experiment

clean a dirty penny science experiment is an engaging and educational activity that
demonstrates basic chemical reactions and principles of oxidation and reduction. This experiment
allows students and enthusiasts to observe firsthand how tarnish, a layer of corrosion on pennies, can
be removed using various household substances. By conducting this simple yet fascinating
experiment, one can learn about acids, bases, and the reactivity of metals in a safe and practical
setting. Throughout this article, the step-by-step process of cleaning a dirty penny will be explained,
followed by the science behind the experiment, safety considerations, and variations to explore.
Whether used in a classroom or at home, this clean a dirty penny science experiment serves as an
excellent introduction to chemistry and material science. Below is a detailed overview of the topics
covered.

Materials Needed for the Clean a Dirty Penny Science Experiment

Step-by-Step Procedure to Clean a Dirty Penny

The Science Behind Cleaning a Dirty Penny

Safety Precautions and Tips

Variations and Extensions of the Experiment

Materials Needed for the Clean a Dirty Penny Science
Experiment
Gathering the right materials is essential to conduct an effective clean a dirty penny science
experiment. Using common household items makes this experiment accessible and convenient for
most participants. The following list outlines the necessary materials and optional items that can
enhance the learning experience.

Essential Materials
The core materials required for this experiment include a collection of dirty pennies, which typically
have a greenish or brown tarnish due to oxidation. Additionally, a few common cleaning agents are
needed, such as vinegar, lemon juice, or baking soda. Water, a small container or cup, and a soft
cloth or paper towel are also necessary for rinsing and drying the pennies after cleaning.

Optional Materials
To explore different chemical reactions, other substances like ketchup, salt, or mild dish soap can be
used. Measuring spoons and cups may assist in preparing the cleaning solutions accurately. Safety



gloves and goggles are recommended if working with stronger acids or if sensitivity to the cleaning
agents is a concern.

Dirty pennies (preferably tarnished)

White vinegar or lemon juice

Baking soda

Water

Small container or cup

Soft cloth or paper towels

Optional: salt, ketchup, dish soap

Optional: gloves and goggles

Step-by-Step Procedure to Clean a Dirty Penny
The clean a dirty penny science experiment follows a straightforward procedure that allows for clear
observation of chemical reactions. The steps outlined below detail how to safely and effectively clean
pennies while observing the transformation from tarnished to shiny.

Preparation of Cleaning Solution
Begin by preparing a cleaning solution using vinegar or lemon juice, which are mild acids capable of
dissolving the tarnish on pennies. For example, pour about half a cup of white vinegar into a small
container. Optionally, add a teaspoon of salt to increase the solution’s effectiveness by providing
chloride ions that facilitate the removal of copper oxide.

Cleaning the Penny
Place one or more dirty pennies into the cleaning solution and allow them to soak for about five
minutes. During this time, the acid reacts with the copper oxide layer, breaking it down and loosening
the tarnish. After soaking, gently rub the pennies with a soft cloth or your fingers to help remove any
remaining residue.

Neutralizing and Drying
Remove the pennies from the acidic solution and rinse them thoroughly under running water to wash
away any leftover acid and dissolved tarnish. To neutralize any residual acid, a quick soak in a baking



soda and water mixture can be performed. Finally, dry the pennies completely with a soft cloth or
paper towel to prevent immediate re-oxidation.

Prepare a vinegar or lemon juice solution, optionally adding salt.1.

Soak dirty pennies in the solution for about five minutes.2.

Rub pennies gently to remove loosened tarnish.3.

Rinse pennies under running water to remove acid and residue.4.

Optionally, soak pennies in baking soda solution to neutralize acid.5.

Dry pennies completely with a soft cloth or paper towel.6.

The Science Behind Cleaning a Dirty Penny
The clean a dirty penny science experiment illustrates fundamental chemical concepts such as
oxidation, acid-base reactions, and redox processes. Understanding the science behind the tarnish
and its removal enhances the educational value of the activity.

What Causes Penny Tarnish?
Pennies, primarily composed of copper, develop tarnish due to exposure to air and moisture. The
copper reacts with oxygen to form copper oxide, which is visible as a dull, dark, or greenish layer on
the coin’s surface. Additionally, exposure to acids or other environmental chemicals can accelerate
this process, resulting in the characteristic patina.

Chemical Reaction in Cleaning
When pennies are placed in an acidic solution such as vinegar (acetic acid) or lemon juice (citric acid),
the acid reacts with the copper oxide layer. This reaction converts the insoluble copper oxide into
soluble copper salts, which dissolve in the liquid. The addition of salt (sodium chloride) introduces
chloride ions that react to form copper chloride complexes, further aiding the cleaning process. The
overall result is the removal of the tarnish, revealing the shiny copper surface underneath.

Redox Processes Involved
The cleaning process involves oxidation and reduction reactions. The copper oxide is reduced back to
copper metal, while hydrogen ions from the acid are reduced to hydrogen gas or water. This redox
chemistry is a practical demonstration of electron transfer reactions occurring in everyday materials.



Safety Precautions and Tips
While the clean a dirty penny science experiment uses generally safe household materials, certain
precautions should be observed to ensure a safe and effective experience. Awareness of safety
considerations is important, particularly when conducting experiments in educational settings.

Handling Acids Safely
Although vinegar and lemon juice are mild acids, prolonged skin contact or ingestion should be
avoided. Wearing gloves can prevent skin irritation. Additionally, avoid contact with eyes and wash
hands thoroughly after the experiment.

Proper Disposal
Dispose of the used cleaning solutions by pouring them down the sink with plenty of water. Do not
mix leftover solutions with other chemicals. Clean all containers and surfaces after completing the
experiment to prevent corrosion or damage.

General Tips

Conduct the experiment in a well-ventilated area.

Use only small quantities of cleaning agents to minimize waste.

Never use strong acids or industrial cleaners without proper supervision.

Keep the experiment materials away from young children without adult supervision.

Label all containers clearly to avoid accidental misuse.

Variations and Extensions of the Experiment
The clean a dirty penny science experiment can be modified or expanded to explore different
scientific concepts or to increase engagement. Various alternative cleaning agents and comparative
tests can provide additional educational insights.

Alternative Cleaning Agents
Experimenting with other household substances such as ketchup, baking soda paste, or mild dish
soap can demonstrate differences in cleaning effectiveness and chemical properties. For example,
ketchup contains acetic and citric acids along with salt, making it an interesting alternative for penny
cleaning.



Comparative Experiments
Performing side-by-side tests using different cleaning solutions allows observation of reaction rates
and cleaning efficiency. This variation encourages hypothesis formation and data collection, fostering
scientific inquiry skills.

Long-Term Effects and Re-Tarnishing
After cleaning, pennies can be left exposed to air to observe the rate of re-tarnishing. This extension
illustrates the ongoing nature of oxidation and environmental effects on metals.

Use ketchup or baking soda paste as alternative cleaners.

Compare cleaning times and results across different solutions.

Observe and record re-tarnishing over time.

Introduce controlled variables such as temperature or concentration.

Frequently Asked Questions

What materials do I need to clean a dirty penny in a science
experiment?
You typically need dirty pennies, vinegar or lemon juice, salt, a small bowl, and paper towels to clean
a dirty penny in a science experiment.

How does vinegar and salt clean a dirty penny?
Vinegar is an acid that reacts with the copper oxide on the penny, and salt helps to speed up this
chemical reaction, effectively removing the tarnish and cleaning the penny.

Can I use lemon juice instead of vinegar to clean a dirty
penny?
Yes, lemon juice, which is also acidic, can be used similarly to vinegar to clean a dirty penny by
breaking down the copper oxide on its surface.

Why do pennies turn green or brown over time?
Pennies turn green or brown due to oxidation and the formation of copper oxide and other compounds
when exposed to air, moisture, and other environmental factors.



Is it safe to handle the solutions used to clean dirty pennies?
Yes, using household acids like vinegar or lemon juice with salt is generally safe, but it's
recommended to wash your hands afterward and avoid ingestion or contact with eyes.

How long should I soak a dirty penny in the cleaning solution?
Soak the penny for about 5 to 10 minutes to allow the acid and salt solution to effectively remove the
tarnish without damaging the penny.

What science principle is demonstrated by cleaning a dirty
penny?
Cleaning a dirty penny demonstrates a chemical reaction called acid-base reaction and oxidation-
reduction, where the acid dissolves the copper oxide layer, restoring the penny's shiny surface.

Additional Resources
1. Shiny Science: Exploring Penny Cleaning Experiments
This book introduces young readers to the fascinating world of chemistry through simple penny
cleaning experiments. It explains the science behind tarnish and shows how different household
materials can restore a penny’s shine. Step-by-step instructions and colorful illustrations make
complex concepts easy to understand and fun to explore.

2. The Chemistry of Coins: Cleaning and Reactions
Delve into the chemical reactions involved in cleaning dirty pennies with this informative guide. It
covers the types of metals in coins, the causes of tarnish, and how acids and bases interact with
these metals. The book includes experiments that demonstrate real-world applications of chemistry
principles.

3. Penny Science Lab: Hands-On Experiments for Kids
Designed for children, this book offers a variety of hands-on experiments centered on cleaning
pennies and other small metal objects. It encourages curiosity and scientific thinking by explaining
why pennies get dirty and how different solutions affect their appearance. Safety tips and experiment
variations make it perfect for classroom or home use.

4. From Grime to Shine: The Science Behind Cleaning Pennies
Explore the science behind tarnish, oxidation, and metal restoration with this engaging book. It
explains how everyday household items like vinegar, salt, and baking soda can be used in
experiments to clean pennies. The book also discusses the environmental impact of metals and
cleaning agents, fostering a deeper understanding of chemistry’s role in daily life.

5. Metal Magic: Penny Cleaning and Chemical Reactions
This book takes readers on a journey through the magical transformations that occur when cleaning
pennies. It highlights the chemical processes that remove dirt and tarnish, making old pennies look
new again. With vivid photos and detailed explanations, it’s ideal for budding scientists interested in
chemistry and physics.

6. The Penny Experiment: A Simple Guide to Metal Cleaning



Focused on the classic penny cleaning experiment, this guide breaks down the steps and science
behind the process. It covers various cleaning agents, their effectiveness, and the underlying
chemical reactions. The book encourages experimentation and critical thinking, making it a great
resource for science projects.

7. Oxidation and You: Understanding Penny Tarnish
Learn about oxidation, the chemical process responsible for penny tarnish, through easy-to-follow
experiments. This book explains the science in a clear, accessible way and offers tips on how to
reverse or prevent tarnish using common household materials. It’s perfect for students and educators
looking to deepen their knowledge of chemistry.

8. Clean Coins, Clear Science: Investigating Penny Cleaning Methods
This investigative book compares different methods of cleaning pennies and examines which are most
effective and why. It encourages readers to hypothesize, test, and analyze results, promoting
scientific inquiry. The book also touches on the historical and economic aspects of coins, adding
context to the experiments.

9. Pennies and Chemistry: Discovering Reactions Through Cleaning
Explore the intersection of everyday objects and chemistry with this book focused on penny cleaning
experiments. It explains how acids, bases, and salts interact with metals to produce visible changes.
With engaging experiments and clear scientific explanations, it’s an excellent introduction to practical
chemistry for young learners.
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