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EATING METAL WITH A MOUTH FULL OF SCIENCE! 

 

Demonstrate the process of engraving/etching by scratching a 

pattern into a Styrofoam cup with a nail. Have students describe 

what you are doing in words prior to giving them the term “etching”. 

See if they come up with the term or definition of it on their own, or 

if they use any of the synonyms to describe the process. 

Group Question: What is etching?  

 To cut, carve, engrave or corrode into a surface  

 To fix permanently onto something 
 

Group Question: Where have you seen/heard of 

an etched surface before?  

 Coins 

 Pottery, dishes, ceramics 

 Printing plates  

 Stamps 

 Jewellery 

 

 

Demonstrate a simple and obvious chemical reaction live by adding baking soda to vinegar. 

Have students describe the process, what they see and what the explanation is for what 

happened. See if they come up with the definition of a chemical reaction with or without 

using the actual term. 

 

Group Question: What is a chemical reaction?  

 An interaction between chemicals that produces something new 

 Chemicals responding to one another resulting in a change in 

properties 



 

TEAM 4525 RENAISSANCE ROBOTICS  Contact us @4525FRC 

rambot.ca  
4525FRC@gmail.com 

 

 

Segue: How can etching be done using a chemical reaction? 

Etching can be achieved through a chemical reaction by applying a chemical to a surface 

that is partially protected and partially exposed. This will mean that wherever the surface is 

exposed to the chemical it will react and be changed. In the case of etching, this change will 

be that the surface is “eaten away” by the chemical and will disappear. The areas that are 

protected will not come in contact with the chemical and thus no reaction will occur and this 

part of the surface will not change. 

 

 

 

 

 

 

 

A simple etchant can be made from a chemical reaction using readily available, store-

bought chemicals and will work with copper or brass. 

 

What you need: 

 35-38% Hydrochloric Acid, HCl (available at hardware stores or pool supply stores 

as Muriatic Acid) 

 2-3% Hydrogen Peroxide, H2O2 (available from any drug store) 

 Shallow glass containers (such as a Petri dish), glass jars, and tongs 

 Gloves, safety goggles, aprons, fume hood 

 Copper or brass washers (could use any copper or brass material/objects) 

 Sharpie Marker 

 Windex, acetone (or nail polish remover) 
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Directions: 

1. Clean and dry the washer 

2. Draw on the washer with sharpie marker to create a design of your choice. 

Everywhere you draw on the washer is going to be protected by the sharpie and 

will not be eaten at (etched) by the etchant. Layer the sharpie up so it is thick.   

3. Choose a non-metallic shallow container such as a Petri dish and place your 

washers in it. Depending on the size of your chosen container you can place 

multiple washers in it. 

4. In the fume hood while wearing goggles, apron and gloves mix your HCl and 

H2O2 1:2 in a shallow non-metallic container such as a glass Petri dish. Make 

sure to add the acid slowly to the H2O2. DO NOT ADD THE H2O2 TO THE ACID! 

You should notice a green cloud start to come from the washer in a minute or 

two which quickly disappears or turns lighter as it gets further from the surface of 

the washer.  

5. Etching should take about 25-35 min. During this time use a pipette to agitate the 

solution. This removes the displaced copper from the surface of the washer 

allowing the etchant to continue to make contact with the surface.  

6. Remove the washer with tongs from the container and thoroughly rinse with 

water. 

7. Use Windex or acetone to remove the Sharpie from the surface of the washer. 

These areas will be at the original height of the washer while the areas that were 

exposed to the solution will be recessed as they have been etched by the acid 

solution. 

8. When done etching, save used etchant in a non-metallic container and mark 

clearly its contents. 

9. If your etchant has become a dark, murky green color, add a little bit of H2O2 or 

bubble air/O2 through the solution to regenerate it back to a light, transparent 

green color.  

10.  You can let some of the solution evaporate in the fume hood and add some 

sodium bicarbonate to neutralize. Store the remaining solution in a glass 

container to be picked up by your yearly heavy metal disposal service. 
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Group Question:  

What is happening to the exposed parts of the metal 

washers while they are in the acid solution?  

 They are undergoing a chemical reaction 

 The copper is reacting with the etchant and 

being liberated from the washer, thus 

allowing a recessed design to be etched in 

the surface. 

 

H2O2(aq) + 2HCl(aq) + Cu(s)  2H2O(l) + CuCl2(aq) 

 

…What can you do with the washers? 

How about wear them?! Use cord, leather or wire and some clasps and findings and 

make them into bracelets, necklaces or earrings! 

 

 

   

Wearable Art made with Science! 

#STEAMpoweredSTEM 
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MSDS  

 

HCl (Muriatic Acid):  

http://www.sciencelab.com/msds.php?msdsId=9924285 

 

H2O2  (Hydrogen Peroxide):  

http://www.sciencelab.com/msds.php?msdsId=9924301 

 

Acetone:  

http://www.sciencelab.com/msds.php?msdsId=9927062 

 

CuCl2:  http://www.ch.ntu.edu.tw/~genchem99/msds/exp22/CuCl2.pdf 
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