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EXPLORE MORE:

This lesson is an excerpt from Bring Science Alive! Exploring Science Practices Grade 
5, Unit 3, Lesson 4,  How Do Scientists Know When Substances Change? Full support, 
including a ready to teach slideshow, is available online at www.teachtci.com.

St. Patrick’s Day

Gold Quest

Lesson Overview

Watch a video or read the text to learn about the properties of 
gold. Students then conduct simple investigations to observe 
reactions. 

Teacher Prep

1. Decide if the activity will be done in class or at home.
2. There is an option to conduct two investigations. Materials: 

• Test 1: paper towels, pennies, vinegar
• Test 2: water bottle, yeast, sugar, balloon

Procedures

1. Watch the video or read the text as a class.
2. Follow the instructions in the notebook to investigate reactions.
3. For each reaction, discuss:

• What changed?
• Did a reaction happen? 
• How do you know?
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https://www.teachtci.com/
https://cdnproduction.teachtci.com/system/videos/2678/original/SSS_G5_U3_L4_Gold_Quest.mp4?1625675545


Gold is a yellow, reflective 
metal. It has been used 
since ancient times for many 
purposes, including jewelry.

You may have seen gold before. Gold is a yellow 
metal that is very reflective. It is also easy to shape, 
because it is soft and not brittle. It is a solid at room 
temperature and changing its state into a liquid would 
require a large amount of heat. All of these properties 
make gold a valuable substance. Many people wear 
gold jewelry, such as necklaces or rings. Ancient kings 
and queens used to make their crowns out of gold. 
Some people even have gold teeth! 

Gold has been valuable for thousands of years, 
so the alchemists that lived thousands of years ago 
wanted to find a way to make gold. You have learned 

that many substances can change into new 
substances during reactions. Alchemists 

mixed metals with different gases and 
liquids, hoping to make gold. This 

process could change the colors of 
metals. While alchemists were able 

to make new substances with 
different properties, they never 
succeeded in making gold. 

Why did ancient alchemists 
try so hard to make gold? One 
reason is because gold was 
used for money. About 5,000 
years ago, gold rings were 
used as money. Eventually, 
people began using gold coins 
as money. In fact, gold is called 

a coinage metal because it was 
used in money.

SUPER SIMPLE SCIENCE

Gold Quest
For centuries, alchemists have tried to make gold from other substances. You 
may have heard of their quest to find the philosopher’s stone, which is supposed 
to be able to turn lead into gold. But what properties does gold have that make it 
so valuable?
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Many metals react with 
substances in the air to 
form new substances. Gold 
does not react with many 
substances in the air. Coins 
made of gold appear the same 
even after they have been 
used for many years. 

Gold Coins
These days, people use coins made of zinc, copper, 

or nickel. But many centuries ago, people used coins 
made of gold. You may have seen gold coins in a 
museum. Why did people choose to use gold instead 
of any other metal?

Gold is reflective and a solid at room temperature, 
but many other metals share that property. However, 
gold has a property that many other metals do not 
share. Gold does not react with other substances in 
the air. Have you seen silver before? If you have seen 
a piece of silver after it has been left outside for a few 
days, you may notice that the gray, shiny surface has 
turned black. The black substance is formed when 
silver is mixed with gases in the air. Iron will also react 
with gases in the air to form rust. In fact, many metals 
react with substances in the air to form new ones.

If you leave a gold coin out in the air, the coin will 
remain yellow and reflective. This property of gold, that 
it does not react with other substances easily, makes 
it more valuable. You can have a piece of gold for many 
years, and it will remain the same. People used gold 
for money because it is not reactive. If they had a gold 
coin, they could be sure that it would appear the same 
for their whole lifetime. Think about if you had to use 
iron coins. In a few years, the coin would rust and fall 
into pieces! It would be hard to save money if all of 
your coins were made of iron.
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Gold is easy to shape, so 
many people used it to made 
decorative objects, such as 
this gold mask. 

Gold has a high electrical 
conductivity, so some 
manufacturers cover their 
plugs with a thin layer of gold. 
This USB cable has a thin 
coating of gold on its plug.

Coats of Gold 
Gold has another property that makes it very 

popular. You have learned that gold is soft and not 
brittle, so it is easy to shape. 

Ancient artists and jewelers discovered that they 
could pound gold into very thin, flat sheets. They 
could bend these thin sheets into shapes and press 
pictures into them. Because gold does not react with 
substances in the air, you can still see some of these 
decorations that were made by ancient artists today!

These days, people still use gold for jewelry 
and decorations, but they also use gold for another 
purpose. You have learned that metals have a high 
electrical conductivity. Gold is a metal that allows 
electricity to pass through it easily since it has a high 
electrical conductivity. Some very expensive machines 
have gold wires in them because the gold will conduct 
electricity, but will not react with substances in the air. 

You may have never seen a gold wire before, but 
maybe you have seen a golden USB plug. These days, 
some manufacturers make plugs that are covered with 
a thin layer of gold. You might see these plugs with a 
television or a computer cable. The gold lets electricity 
pass through the cable to the computer. It also keeps 
the plug from reacting with substances in the air! That 
sure is a fancy computer plug!
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Both ancient Egyptian miners 
and American miners searched 
rivers for small pieces of gold. 
They took the small pieces 
and melted them down to 
form larger pieces of gold.

Mining for Gold
People have been using gold for many different 

purposes for thousands of years, but where did this 
gold come from? Ancient Egyptians first found pieces 
of gold in the sands along rivers. They collected the 
gold pieces, but most of them were too small to make 
anything. Instead, they heated the tiny pieces over a 
very hot fire until the metal changed from a solid to a 
liquid. When they cooled the metal back down again, 
it turned back into a solid. They could gather gold in 
small pieces, and then use these state changes to 
form large pieces of gold.

These days, it is much harder to find gold. Instead, 
people dig deep into the ground in hope of finding 
gold. People often have to dig several kilometers 
underground in order to find gold. Often the gold 
that the miners find is still trapped in rocks as a solid 
mixture. To separate the gold, the rocks have to be 
smashed into a powder, and then mixed with a liquid 
substance called mercury. The gold dissolves in the 
mercury. Then the mercury is heated to make the 
mercury evaporate and leave pure gold behind.

But dissolving gold in mercury is not the only way 
to find gold. Scientists have also discovered bacteria 
that can take dissolved gold out of a solution to form 
solid gold pieces. In a way, the scientists are modern-
day alchemists as they try to “make” gold. They have 
only gotten very small amounts of gold. Still, the 
ancient alchemists would be jealous—it is still more 
than they ever got!
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Alchemists were able to make new substances with different properties, but they never 
succeeded in making gold. New substances have new properties.

How can you tell if a substance has had a reaction?

Look for a Reaction

Steps

Test 1:
1. Fold paper towel into a bowl. Place pennies on top of paper towel.
2. Pour vinegar over pennies. Saturate the paper towel. Predict what you think will 

happen.
3. After several hours or a few days, observe the pennies. Did a reaction happen? How do 

you know?

Test 2:
1. Fill plastic bottle with an inch of warm water.
2. Add yeast packet. Gently swirl the bottle a few seconds. Add a teaspoon of sugar. Swirl 

some more.
3. Stretch balloon to loosen it up. Place it over the opening in the bottle. Place the bottle 

in a warm location for 15 or more minutes. Did a reaction happen? How do you know?

S U P E R  S I M P L E  S C I E N C E
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