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EXPLORE MORE:

This lesson is an excerpt from Matter, Lesson 7, Atoms in Chemical Reactions. Full support, 
including a ready to teach slideshow, is available online at www.teachtci.com.

Thanksgiving

Conservation of Matter

Lesson Overview

Have your students learn about the other “leftovers,” the byproducts of a 
chemical reaction. Students watch a video of a chemical reaction, model 
chemical reactions with sandwiches, and learn how antacids work.

Procedures

1. Observe a phenomenon. Students watch a video. Discuss:
a. Did you expect the numbers of the scale to increase or decrease? Explain.
b. What do you already know about fire and combustion that could explain where the additional mass 

is coming from?
2. Explore reactions through simulations. Tell students leftovers aren’t just for Thanksgiving. In a 

chemical reaction, the “leftovers” are the parts that haven’t been used when the reaction is completed. 
Use this simulation to understand the basics of chemical reactions.

a. Sandwiches: In the Sandwiches simulation, select the “reactants,” or in the top right corner. 
Emphasize the law of conservation of matter, reactants, products, and leftovers.

b. Molecules: Go to the Molecules simulation. Begin by having your students create water. Challenge 
your students by having them identify the reactants, products, and leftovers from each reaction.

3. Watch the Key Science Concept video. Ask your students how their stomach feels after having too 
much spicy, sour, or salty food. Explain that sometimes, after a big Thanksgiving meal, people take 
antacids to help remedy an upset stomach. Then, have students watch a video that models the law of 
conservation through a common reaction: antacids and stomach acid. Discuss:

a. What are the reactants in this reaction?
b. What are the products?
c. How might this reaction soothe an overly acidic stomach?

4. Read about the conservation of matter in chemical ractions. Have students complete the reading. You 
may wish to review the text’s explanation of the steel wool burning reaction as a class.

5. Rewatch the phenomenon video. Watch this video again. Discuss: 
a. What caused the mass to increase? 
b. If the mass increased, how is matter conserved?
c. What are the reactants and what are the products?

Sample Explanation: Burning steel wool causes the mass of the steel wool to increase. This is because 
when steel wool is burned, the iron in the steel wool reacts with the oxygen in the air. The two elements 
combine to form iron oxide. This results in an increase in the mass of the steel wool because iron oxide 
includes oxygen atoms that were previously in the air.

Unsplash

https://www.teachtci.com/
https://cdnproduction.teachtci.com/system/videos/1417/original/Matter_L7_Steel_Wool.mp4?1589843120
https://phet.colorado.edu/sims/html/reactants-products-and-leftovers/latest/reactants-products-and-leftovers_en.html
https://cdnproduction.teachtci.com/system/videos/1371/original/Matter_L7_SC.mp4?1589843113
https://cdnproduction.teachtci.com/system/videos/1417/original/Matter_L7_Steel_Wool.mp4?1589843120
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Figure 7.2A
In some chemical reactions, the atoms 
in two or more reactant substances 
join together to form the molecules of 
a single substance. Burning steel wool 
gives an example of one such chemical 
reaction. When the steel wool burns, 
iron atoms join with oxygen atoms to 
form new groups of atoms that make 
up the product, iron oxide.

Ways Atoms Regroup in Chemical Reactions
Suppose you were walking down the street with a group of friends. 

You reach a corner where you must go your separate ways. You and a 
friend turn right and walk together toward your homes. The other two 
friends turn left and walk together toward their homes. The group of 
four friends has broken up into two groups. How does this scenario 
model chemical reactions? 

Molecules Break Apart In some reactions, groups of atoms that 
make up one substance break apart. These atoms form new groups 
of atoms that make up two or more other substances. Both water and 
hydrogen peroxide undergo this type of chemical reaction in which 
their molecules break apart. As shown in Figure 7.1A, molecules of 
water break apart to form molecules of hydrogen gas and oxygen gas. 
Figure 7.1B shows how molecules of hydrogen peroxide break apart to 
form molecules of water and oxygen gas. 

Atoms of Multiple Substances Combine In some chemical 
reactions, the molecules or extended structures that make up two or 
more substances join together to form new groups of atoms that make 
up a single substance. Figure 7.2A shows what happens when steel 
wool burns in air. Steel wool, which is a shiny, grey metal, contains 
atoms of iron. Air is a mixture of colorless gases, including oxygen 
gas. The chemical reaction produces iron oxide, which is a dark red 
powder that is the main component of rust. You could write the 
chemical equation:

4Fe + 3O2 → 2F2O3

Atoms in Iron and Oxygen Regroup by Joining Together

Iron

4Fe

Oxygen gas

3O2

Iron oxide

2Fe2O3

Reactants Products
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Figure 7.2B
In some chemical reactions, the atoms 
of different substances will swap 
places as they regroup to produce 
new substances. An example is the 
formation of lead iodide in the reaction 
shown in the photo at the beginning of 
the previous lesson. When lead nitrate 
reacts with potassium iodide, the lead 
atom swaps places with the potassium 
atoms to produce lead iodide and 
potassium nitrate.

When atoms of iron and molecules of oxygen react, the bonds 
between the molecules of oxygen break. Then new chemical bonds 
form between the oxygen atoms and the iron atoms to make the 
extended structure iron oxide. In this way, the atoms of two different 
substances combine together into one new substance. 

Atoms Switch Places In some chemical reactions, atoms within 
one group swap places with atoms within another group. When the 
atoms in two or more substances combine in this way, they react to 
form two or more new substances. Look at Figure 7.2B. You can see 
lead nitrate and potassium iodide reacting to form lead iodide and 
potassium nitrate:

Pb(NO3)2 + 2KI → PbI2 + 2KNO3

If you could observe the atoms, it would look like the lead atom and 
the two potassium atoms have traded places during the reaction. In 
lead nitrate, atoms of lead are grouped with bonded atoms of nitrogen 
and oxygen. In potassium iodide, atoms of potassium are grouped 
together with atoms of iodine. When the two substances react, the 
atoms swap partners to form new substances. After the chemical reac-
tion has taken place, the lead atoms are now grouped with the iodine 
atoms, forming the yellow solid, lead iodide. The potassium atoms are 
now grouped with bonded atoms of nitrogen and oxygen.

Atoms within substances can do more than just break apart or join 
together when a chemical reaction occurs. Atoms can also regroup by 
swapping, or by any combination of these three ways. Just as you and 
your friends group up and separate, so do the atoms in molecules and 
extended structures as they undergo chemical reactions. 

Atoms in Lead Nitrate and Potassium Iodide Regroup by Swapping

Lead nitrate

Pb(NO3)2

Potassium iodide

2KI

Lead iodide Potassium nitrate

PbI2 2KNO3

Reactants Products
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Figure 7.3
The law of conservation of matter 
states that matter cannot be created or 
destroyed during a chemical reaction. 
For example, when baking soda 
and vinegar are mixed, the reaction 
forms water, sodium acetate, and 
carbon dioxide. If you count the number 
of atoms in the reactants and the 
products, you will notice that they are 
the same before and after the reaction.

Atoms Are Conserved in Chemical Reactions

Conservation of Matter
No matter which way atoms regroup during a chemical reaction, 

atoms never appear out of or disappear into thin air. How does this 
fact affect when you compare the numbers and types of atoms in the 
reactants to those of the products in any chemical reaction? 

Look at Figure 7.3, which shows vinegar and baking soda reacting: 

C2H4O2 + NaHCO3 → CO2 + H2O + NaC2H3O2

If you count all of the atoms, you will find that the number of atoms 
in the reactants (14) equals the number of atoms in the products (14). 
The ratios of each type of atom also match on each side. There are three 
carbon atoms in the reactants and three carbon atoms in the products. 
This is because atoms are always conserved during a reaction. To 
conserve means to preserve the same quantity of something. Scientists 
describe this idea in the law of conservation of matter, a scientific law 
that states that matter cannot be created or destroyed. This law means 
that matter is not created or destroyed during state changes, chemical 
reactions, or any other changes in matter. 

A scientific law is a verbal or mathematical description of a natural 
phenomenon. For example, conservation of matter can be stated as:

matter before reaction = matter after reaction

Accurate data collection shows the total mass of the reactants always 
equals the total mass of the products. Even when it seems like matter 
is disappearing as a gaseous product escapes into the surrounding air, 
matter is still conserved. If you were to collect all of the gas produced 
by the reaction and determine its mass, you would find that the total 
masses of the reactants and products were still equal.

Acetic acid Sodium 

 bicarbonate

C2H4O2 NaHCO3
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Water
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Reactants Products



Equations Model Conservation of Matter in Chemical Reactions
In all chemical reactions, the atoms of the reactants regroup to form new combinations in the products. No 
matter how atoms rearrange, the number of atoms does not change. In most chemical reactions, atoms break 
apart and then join together, swapping places. This diagram shows the chemical reaction that occurs when 
someone takes an antacid for digestive pains.
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Carbon 
dioxide
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chloride

CaCO3 2HCl CO2 H2O CaCl2

Reactants Products

In your stomach, 
the calcium 
carbonate and 
hydrochloric  
acid react.

The chemical 
reaction produces 
carbon dioxide, 
water, and calcium 
chloride.

The doctor prescribes 
antacids which contain 
calcium carbonate for 
a stomachache. 
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Key Science Concepts


