
what cleans pennies the best science
experiment

what cleans pennies the best science experiment is a popular and engaging
investigation that explores various household substances and their
effectiveness in removing tarnish and grime from pennies. This experiment not
only demonstrates chemical reactions but also provides insight into
oxidation, acids, and bases, making it an excellent educational activity for
students and hobbyists alike. Understanding which materials clean pennies the
best involves comparing common cleaners such as vinegar, lemon juice, baking
soda, and commercial cleaning products. This article will delve into the
science behind penny cleaning, outline experimental procedures, analyze
results, and discuss the chemical principles involved. By the end, readers
will have a comprehensive understanding of what cleans pennies the best
science experiment and how to conduct it effectively.
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Understanding the Science Behind Penny Tarnish

Pennies, primarily composed of copper or copper-plated zinc, tarnish over
time due to oxidation and exposure to environmental elements. Tarnish forms
when copper reacts with oxygen, moisture, and other substances, creating
copper oxide or copper carbonate on the surface. This reaction causes pennies
to develop a dull, greenish, or brownish film that diminishes their shine and
alters their appearance. Cleaning pennies effectively requires substances
that can break down or dissolve these oxidation layers without damaging the
metal underneath. The chemical processes involved in penny cleaning typically
include acid-base reactions, redox reactions, and chelation.

Chemical Composition of Pennies

Modern pennies are made of a zinc core coated with a thin layer of copper.
Older pennies (pre-1982) are mostly copper. The copper surface is what
tarnishes, and the cleaning agents must interact with this layer to remove
corrosion and restore shine. Understanding the metal composition is crucial
for selecting appropriate cleaning solutions that will not cause corrosion or
damage.



Oxidation and Tarnishing Process

The tarnishing of pennies is primarily caused by oxidation, a chemical
reaction where copper atoms lose electrons and bond with oxygen molecules in
the air. This results in the formation of copper oxide, which appears as a
dark layer on the penny’s surface. Environmental factors like humidity,
pollutants, and acids can accelerate this process, making pennies appear
dirty or discolored.

Materials and Methods for Cleaning Pennies

Selecting the right materials and methods is essential for conducting a
successful what cleans pennies the best science experiment. Various household
substances have different chemical properties that influence their
effectiveness in cleaning pennies. The experiment typically involves
immersing or rubbing tarnished pennies in these substances and observing the
results.

Common Cleaning Agents

The most frequently tested cleaning agents in penny cleaning experiments
include:

Vinegar: A mild acetic acid solution effective at dissolving copper
oxide.

Lemon Juice: Contains citric acid, which acts similarly to vinegar in
breaking down tarnish.

Baking Soda: A mild base that can neutralize acids and remove some dirt
mechanically when used as a paste.

Salt: Often combined with acids to enhance cleaning by increasing ionic
strength.

Commercial Metal Cleaners: Formulated with various chemicals to clean
and polish metals efficiently.

Water: Serves as a control to compare natural cleaning effects.

Equipment Needed

To conduct the experiment, gather the following equipment:

Tarnished pennies (preferably of similar age and condition)

Small containers or cups for each cleaning solution

Measuring spoons and cups for accurate solution preparation

Soft cloth or paper towels for drying



Timer or stopwatch

Protective gloves and eyewear (for safety)

Comparing Common Cleaning Agents

Evaluating what cleans pennies the best science experiment involves testing
how each cleaning agent interacts with the tarnished copper surface. Each
substance has unique properties that influence its cleaning power, reaction
time, and effect on the penny’s appearance.

Vinegar and Salt Solution

Vinegar’s acetic acid dissolves copper oxide, while salt enhances the
reaction by increasing electrolyte concentration. This combination often
yields rapid and noticeable cleaning results. The acid breaks down the
tarnish, and salt helps dislodge debris.

Lemon Juice

Lemon juice contains citric acid, which is potent in dissolving tarnish. Its
natural acidity allows it to clean pennies effectively, sometimes more so
than vinegar, depending on concentration and exposure time. Lemon juice also
leaves a pleasant scent and is non-toxic.

Baking Soda Paste

Baking soda is a mild base and works differently by neutralizing acids and
providing gentle abrasion. When mixed with water into a paste, it can
mechanically remove grime but may not dissolve oxidation as effectively as
acids. It is often used for polishing rather than deep cleaning.

Commercial Metal Cleaners

These products contain specialized chemicals designed to clean metals
thoroughly. They may include acids, surfactants, and polishing agents that
remove oxidation and restore shine quickly. However, they may be harsher and
require careful handling.

Step-by-Step Guide to Conducting the Experiment

Performing what cleans pennies the best science experiment requires a
structured approach to ensure consistent and reliable results. The following
steps outline the procedure:

Collect Tarnished Pennies: Select pennies with similar levels of tarnish1.
for uniform testing.



Prepare Cleaning Solutions: Mix vinegar with salt, dilute lemon juice,2.
and create a baking soda paste as separate solutions.

Divide Pennies into Groups: Assign equal numbers of pennies to each3.
cleaning agent and a control group with water.

Immerse Pennies: Place pennies in each solution for a fixed time (e.g.,4.
5 minutes) or rub with the baking soda paste.

Observe and Record: Remove pennies, rinse with water if necessary, dry,5.
and note the changes in appearance.

Compare Results: Assess which cleaning agent removed the most tarnish6.
and restored the penny’s shine.

Safety Precautions

Always wear gloves and protective eyewear when handling acidic or commercial
cleaning solutions. Conduct the experiment in a well-ventilated area and
avoid ingestion or prolonged skin contact with cleaning agents.

Analyzing and Interpreting Results

Analyzing the results of what cleans pennies the best science experiment
involves comparing physical changes, chemical reactions, and the extent of
tarnish removal. Critical factors include cleaning speed, effectiveness, and
any potential damage to the penny’s surface.

Effectiveness of Cleaning Agents

Vinegar and salt solutions typically provide fast and significant tarnish
removal due to their acidic nature and ionic strength. Lemon juice often
produces similar results with an added natural component. Baking soda paste
may clean surface dirt but is less effective on oxidation. Commercial
cleaners usually deliver the best polish but may be more aggressive.

Observations to Consider

Degree of shine restored

Presence of remaining tarnish or stains

Surface damage or pitting caused by cleaning

Time taken to achieve results

Ease of use and safety of each agent



Chemical Explanation of Results

The acids in vinegar and lemon juice react with copper oxide to produce
soluble copper compounds, effectively removing the tarnish. Salt acts as an
electrolyte, enhancing ion exchange and reaction rates. Baking soda’s mild
abrasiveness helps remove dirt but does not chemically dissolve oxidation.
Commercial cleaners may combine multiple chemical actions, including
chelating agents and surfactants, to maximize cleaning efficiency.

Frequently Asked Questions

What household items are most effective for cleaning
pennies in a science experiment?

Common household items like vinegar, lemon juice, and baking soda are
effective for cleaning pennies due to their acidic or abrasive properties
that help remove oxidation.

How does vinegar clean pennies in a science
experiment?

Vinegar contains acetic acid, which reacts with the copper oxide on the
penny's surface, dissolving the tarnish and restoring the penny’s shine.

Why is salt often used along with vinegar to clean
pennies?

Salt enhances the cleaning power of vinegar by providing chloride ions that
react with copper oxide, speeding up the removal of tarnish from pennies.

Does using baking soda clean pennies better than
vinegar?

Baking soda acts as a mild abrasive and a base, which can help remove dirt
but is generally less effective than acidic solutions like vinegar at
dissolving tarnish.

What is the science behind using lemon juice to clean
pennies?

Lemon juice contains citric acid, which breaks down the copper oxide layer on
pennies, effectively cleaning and brightening their surface.

Can distilled water clean pennies effectively in a
science experiment?

Distilled water alone is not effective at cleaning pennies because it lacks
the acids or abrasives needed to remove oxidation or dirt.



How can you measure which cleaning method works best
for pennies in a science experiment?

You can measure effectiveness by comparing the shine or weight of pennies
before and after cleaning, or by timing how long it takes each method to
visibly remove tarnish.

Additional Resources
1. The Chemistry of Coins: Exploring Penny Cleaning
This book delves into the science behind tarnished pennies and the chemical
reactions that can restore their shine. It explains various cleaning agents
and their effects on copper and zinc, helping readers understand which
substances work best. Ideal for students and hobbyists interested in
practical chemistry experiments.

2. Shiny Science: Experiments with Everyday Objects
Focusing on simple science experiments, this book includes a detailed section
on cleaning pennies using household items. It walks readers through the step-
by-step process, highlighting the science behind acids, bases, and oxidation.
The book encourages hands-on learning and critical thinking.

3. Cleaning Coins: A Scientific Approach
This title offers a comprehensive guide to the best methods for cleaning
coins, including pennies, based on scientific principles. It covers the pros
and cons of different cleaning solutions and their impact on coin value and
integrity. Perfect for collectors and science enthusiasts alike.

4. Acids and Bases in Action: The Penny Cleaning Experiment
Dedicated to acid-base reactions, this book uses the penny cleaning
experiment as a practical example. Readers learn how substances like vinegar
and baking soda affect the copper oxide layer on pennies. The book is great
for middle school science classes and home experiments.

5. The Science Behind Tarnish: Understanding Penny Cleaning
This educational book explains why pennies tarnish over time and what
chemical processes can reverse this. It discusses oxidation, reduction, and
the role of various cleaning agents in restoring penny luster. The content is
accessible and engaging for young scientists.

6. Hands-On Chemistry: Cleaning and Restoring Coins
A hands-on guide that combines chemistry theory with practical experiments,
including the best ways to clean pennies. It encourages experimentation with
different household chemicals and teaches safety precautions. The book aims
to make chemistry fun and approachable.

7. Everyday Chemistry: The Penny Cleaning Challenge
This book challenges readers to test different cleaning methods on pennies
and observe the results scientifically. It emphasizes hypothesis formation,
observation, and conclusion drawing, making it perfect for classroom science
projects. The explanations tie in real-world chemistry concepts.

8. From Tarnished to Shiny: Science Experiments with Pennies
Explore the transformation of dull pennies to shiny treasures through a
series of science experiments. The book explains the role of acids, bases,
and mechanical cleaning, along with the science behind each method. It also
discusses the history and composition of pennies.



9. Science Experiments for Kids: Cleaning Pennies and Beyond
Designed for young learners, this book includes a fun and safe experiment on
cleaning pennies with common household items. It breaks down complex
chemistry ideas into simple language and colorful illustrations. A great
resource for parents and teachers fostering early science interest.
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