
HOW TO MAKE DULL, OLD PENNIES SHINE LIKE NEW



INTRODUCTION

• Most people have heard the phrase “See a penny, pick it up, all day long you will have good luck.”  I like to 
pick up these lucky pennies and bring them home for my piggy bank.  Unfortunately, these pennies don’t 
always look very lucky because they are very dirty.  Pennies are made with copper. When copper is 
exposed to oxygen, it begins to corrode or oxidize and becomes dull and dark in color. This dark coating, or 
patina, is a layer of copper oxide that can make the details of the penny hard to see and can stain your p , y pp p y y
hands after holding them. Coin collecting is a very popular hobby. Penny collectors need a way to gently 
clean their pennies without damaging them. Finding effective cleansers that don’t contain harsh chemicals 
is also safer for people and the environment. 

• Prior to my experiment I visited different websites online to research the best way to clean a penny Penny• Prior to my experiment, I visited different websites online to research the best way to clean a penny.  Penny 
cleaning experiments are popular and many different types of products have been tested.  In general, all of 
the websites recommended products that contain a weak acid, because copper oxide dissolves in acid. A 
product that contains a weak acid is also less likely to damage the coin.  Adding salt to these products was 
also recommended. Salt is also a powerful cleanser.  Salt crystals are abrasive and absorbent. When salt is 
added to an acid a chemical reaction occurs that releases heat or energy and increases the power of theadded to an acid, a chemical reaction occurs that releases heat or energy and increases the power of the 
solution. 

• For this experiment, I chose five products that contain at least one weak acid.  These included vinegar and 
Tabasco, which contain acetic acid, lemon juice, which contains citric acid, cola, which contains phosphoric 

id d k t h hi h t i b th ti d it i id I l d ltacid, and ketchup, which contains both acetic and citric acid. I also used salt.

• I also chose to test dish soap and baking soda paste.  Although these do not contain an acid, they are also 
gentle cleansers that do not contain harsh chemicals. Baking soda is a gentle abrasive. Soap is made up of 
molecules that are attracted to water, and molecules that are attracted to grease. The molecules that are , g
attracted to grease dissolve and break it up into smaller components that can then be rinsed away in water.



QUESTION AND HYPOTHESISQUESTION AND HYPOTHESIS

• What is the best way to clean an oxidized penny?

• Based on my research, the best way to clean an oxidized penny is to soak it in a solution containing a weak 
acid. The weak acid dissolves the oxidation on the surface without damaging the coin.  Therefore, for my 
experiment, I will chose five products that contain a weak acid.  These include vinegar, cola, Tabasco 
sauce lemon juice and ketchup I expect all of these products to perform well and make the pennies shiniersauce, lemon juice, and ketchup. I expect all of these products to perform well and make the pennies shinier 
and cleaner. Out of curiosity, I will also test two products, dish soap and baking soda paste, which although 
they do not contain an acid, are effective household cleansers.  I do not expect these products to clean as 
well as those that contain an acid, but I am curious to see how much they do clean the pennies, if at all.  

• My background research also indicated that adding salt to a weak acid would improve how well the solution 
works.  I expect that adding salt to all 5 of my acidic solutions will improve their performance.  I am also 
curious to see if adding salt to the baking soda paste and dish soap make them more effective.

• Vinegar mixed with salt was the most highly recommended cleaning solution online. Therefore, I expect it to 
do very well in my experiment.  Since Tabasco and ketchup also contain vinegar and salt, I also expect 
these products to do very well.



INVESTIGATIVE METHODS

• First, I chose 14 pennies that were close in age and appeared to have the same amount of oxidation. Twelve of theFirst, I chose 14 pennies that were close in age and appeared to have the same amount of oxidation. Twelve of the 
pennies were minted in 1981, and two were minted in 1980.  

• I chose pennies that date before 1982 because they have the most copper.  In 1982, the United States Mint 
changed pennies from being a copper alloy to a copper-plated zinc coin. g p g pp y pp p

• I gave each penny a number and used a Munsell Color Chart to record its color before the experiment.  The 
Munsell color system is a means to visually identify and match color using a scientific approach and acted as a 
method of control. This proved helpful once the pennies were cleaned and the original color was no longer visible.  
I could compare the cleaned penny to the color in the Munsell chart to see how much it had changed.  This was 
more accurate and effective than comparing the penny to just the photo. Each penny was placed in a small 
envelope and labeled with its starting color.

• I then divided the pennies in half.  Seven of the pennies were soaked in small plastic cups filled with vinegar, cola, 
baking soda paste, lemon juice, dish soap, Tabasco, and ketchup.  Each cup contained a tablespoon of each 
solution.  The pennies soaked for 30 minutes in each solution, and were then removed, rinsed in water, and dried 
on a napkin.  These were then compared to the Munsell Color Chart, and the new color was recorded on the 
envelope and in my notebook.envelope and in my notebook.

• Next, I added ¼ tsp of salt to each small cup of solution. The remaining 7 pennies were then added to the cups.  
These soaked for 30 minutes and were then removed, rinsed in water, and dried on a napkin. They were compared 
to the Munsell Color Chart, and the new color was recorded on the envelope and in my notebook., p y

• Once the pennies were cleaned, I graded them on a scale of 0 to 10, 10 being the cleanest.  The grades were 
based on how clean each penny looked to my naked eye and also compared to how it looked before the 
experiment.  

• Notes were recorded in a small notebook. Before, during and after photographs were taken during each step.  



MATERIALS

Solution Ingredients
Other Materials

Solution Ingredients
• Vinegar
• Baking soda paste (baking soda mixed with 

water)
• Lemon juice

• 1 tablespoon measuring spoon for measuring solution
• ¼ teaspoon measuring spoon for measuring salt
• 14 dirty pennies
• Paper towels and napkins for drying• Lemon juice

• Tabasco
• Ketchup
• Dish soap

p p y g
• Water for rinsing
• Munsell Color Chart
• 7 small plastic cups for the solutions
• White paper• Salt • White paper
• Red and black markers
• 14 small envelopes
• Camera

T• Tape
• Notebook

Pennies 8 to 14 before cleaning, with some of the materials used in the experiment.

Using the Munsell Color ChartUsing the Munsell Color Chart



RESULTS- PENNY COLORS BEFORE AND AFTER CLEANING

• In general, the pennies cleaned in solutions 
containing an acid changed the most in color, from 
a brown to a red or light red. Adding salt to the 

Munsell penny colors before and after cleaning.

solution only slightly changed the color.

• How clean the pennies were after soaking in 
solution, and the change in Munsell Color did not 
always match For example although the pennyalways match. For example, although the penny 
cleaned in vinegar remained brown in color, it 
looked much cleaner and shinier to the naked eye 
(see picture below).

Pennies 1 thru 7 before cleaning.

Pennies after cleaning.

Pennies 8 thru 14 before cleaning.



RESULTS-CLEANED PENNIES GRADED ON A SCALE FROM 0 TO 10

Cleaned pennies graded from 0 to 10, 10 being the cleanest.

• Solutions containing an acid cleaned 
the pennies really well. Adding salt 
made them work even better.   

•Dish soap and baking soda paste•Dish soap and baking soda paste 
were the least successful cleansers. 
However, adding salt did slightly 
improve their performance.

Cleaned pennies sorted from the dirtiest to the cleanest .



•The outcome of my experiment met my expectations in some ways, but not in others.  It also resulted in a few 
surprises. Based on my research, I expected the solutions that contain an acid to be the best cleansers. I also 

DISCUSSION AND INTERPRETATION

hoped to find that adding salt to my solutions would improve how well they cleaned. In general, the acidic 
solutions proved to be very good cleansers indeed, and adding salt did make them more effective.  The non 
acidic solutions, dish soap and baking soda paste, did not clean very well, but did slightly better when salt was 
added.  Adding salt improved the cleaning power of all of the solutions. 

•Most of the websites I used for my research recommended vinegar mixed with salt as the best way to clean a 
penny.  While salt and vinegar did clean very well, it was not the winning solution. The cleanest and shiniest 
penny was soaked in lemon juice mixed with salt.   Ketchup mixed with salt was a close second.  In fact, 
ketchup seemed to be the overall winner. It was one of the most effective cleaning solutions, even before salt 

dd d L j i it l ff ti th k t h Th K t h h b b ttwas added. Lemon juice, on its own, was less effective than ketchup. The Ketchup may have been a better 
cleanser because it contains a combination of vinegar, an acetic acid, tomatoes, a citric acid, and salt.  This 
may be why Tabasco also cleaned very well.  Tabasco contains both vinegar and salt. I was surprised that 
vinegar and cola, on their own, were less effective cleansers than dish soap mixed with salt. Dish soap does 
not contain an acid, but the addition of salt and the chemical reaction it caused made it much more effective.  ,
This chemical reaction was visible when I added the salt to the soap.  The texture of the soap changed 
dramatically, becoming much thicker with a jelly-like texture (this is visible in the pictures on the next slide). 

•It is important to note that although I tried to choose pennies that had similar amounts of oxidation and were 
close in age some of the pennies may have been slightly more corroded than others This may have made theclose in age, some of the pennies may have been slightly more corroded than others.  This may have made the 
pennies more difficult to clean, and may have made some of the solutions appear to be less effective. 
Surprisingly, I also did not find that the scientific color changes to the pennies, after soaking in solution, always 
matched how clean and shiny the pennies had become.  The pennies soaked in vinegar and cola remained 
very close to their starting scientific color, although they appeared much cleaner to the naked eye (see the y g g y pp y (
results-penny colors before and after cleaning slide) .

•From this experiment, I learned that many of the ingredients I have in my refrigerator and cabinets at home 
can be great cleansers.  You don’t need harsh chemicals that are bad for the environment to get things really 
clean The acids in ketchup vinegar fruit juice soda and hot sauce especially when mixed with salt wereclean.  The acids in ketchup, vinegar, fruit juice, soda, and hot sauce, especially when mixed with salt, were 
able to remove years of corrosion from my copper pennies.  I also learned about the chemistry behind how 
these products work and how mixing products can result in strong chemical reactions.



DISCUSSION AND INTERPRETATION-VISIBLE CHEMICAL REACTION

The dish soap is thin and clear before the salt is added.

• These photographs show the chemical 
reaction that occurred when the salt was 
added to the dish soap.  Almost immediately,
the soap became much thicker.

• Additional online research revealed that adding     
salt (sodium chloride) to the liquid dish soap 
resulted in the creation of fatty-acid salts. The 
sodium ions in the sodium chloride bonded withsodium ions in the sodium chloride bonded with
the fatty-acid salts, creating a product that was
less soluble in water.  Because of this reduced
solubility, the soap formed a solid mass.

After the salt is added, the dish soap is cloudier and much thicker.



IMPLICATIONS AND IDEAS FOR FUTURE RESEARCH

• Coin collecting is a very popular hobby. For penny lovers like me, finding a way to clean my dirty pennies, 
without damaging them, is very important. Overall, I believe my experiment was successful. It proved that 
common household products, that do not contain harsh chemicals, can be very effective cleansers. Thesecommon household products, that do not contain harsh chemicals, can be very effective cleansers. These 
products are safer for people and the environment.

• If I were to conduct this experiment again, I would like to see if other products were more or less successful 
at cleaning oxidized pennies. I would be interested to see how products containing more citric acid, such as g p p g
orange juice and apple juice performed. I might test additional products that, like ketchup, contain a mixture 
of salt, acetic acid, and citric acid, such as barbeque sauce. I would also like to experiment with products 
that contain a lot of salt and acid, such as soy sauce.  

• If I repeated this experiment, I would also try to record more details about the condition of my pennies, 
before I cleaned them.  I am curious to see if wear and other damage to the coin effects how well the 
solutions work. I would also like to test my solutions on newer pennies. Since newer pennies contain less 
copper, I also wonder if that would effect how well the solutions work.
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