
Vocabulary

CHAPTER 7

Types of Matter

volume the space an 
object takes up

mass the amount of 
matter in an object

matter anything that 
has mass and volume

density a measure of 
how tightly matter is 
packed in an object

element the simplest 
kind of substance 
there is

atom the smallest 
particle of an 
element that has all 
the properties of 
an element

molecule a particle 
that contains more 
than one atom joined 
together

metal a substance 
that conducts heat and 
electricity well

nonmetal an element 
that is a poor conductor 
of heat and electricity

metalloid one of a 
group of elements 
that have properties of 
metals and nonmetals
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What do all types of matter 
have in common?

periodic table a table 
that arranges all known 
elements in rows and 
columns based on their 
properties

mixture a combination 
of two or more 
substances that keep 
their properties

suspension a mixture 
in which the particles 
settle and separate over 
time

solution a mixture that 
stays mixed and you 
can see through clearly 

solvent the part of a 
solution that does the 
dissolving

solute the part of 
a solution that gets 
dissolved

filtering a way of 
separating particles of 
different sizes 

chemical change a 
change in matter that 
produces a new 
substance with new 
properties

compound a substance 
formed when two or more 
other substances are 
combined and a chemical 
change takes place

hydrocarbons 
compounds made of 
hydrogen and carbon

147
Chapter 7



Lesson 1
Properties of Matter

What is matter?
Put it on a balance and the pan 

goes down. Drop it into a cylinder 
of water. The water level goes up. 
What is it? The answer is matter.

Matter can be a solid, liquid, or 
gas. Matter takes up space. The 
amount of space it takes up is its 
volume (VOL•yewm). 

To find the volume of a liquid, 
pour it into a clinder like the one 
shown here. Drop a solid into the 
liquid. The amount the liquid rises 
is the volume of the solid. Volume 
is measured in milliliters (mL) 
for liquids and gases, and cubic 
centimeters (cc or cm3) for solids.

The amount of matter in any 
object is its mass. To find the mass, 
put an object on a balance. Mass is 
measured in grams (g). 

In summary, matter is anything 
that has mass and volume.

40 ml

48 ml

 Quick Check

Match the word with the description.

1. 
 

 volume a. any solid, liquid, or gas

2. 
 

 mass b. the space something takes up

3. 
 

 matter c. the measurement taken with a balance

A marble is dropped into 40 mL of water. 
The water level goes up to 48 mL. The 
volume of the ball is 48-40, or 8 mL.
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Mass and Weight

When you step on a spring scale, you measure your 
weight. Weight is a measure of how strongly gravity 
pulls on an object. It is measured in newtons (N) or 
pounds (lb).

Weight can change. It depends on the pull of gravity 
on an object. On other planets, gravity is weaker or 
stronger than on Earth. So an object’s weight would be 
less or more than on Earth.

Weight is not the same as mass. Mass is the amount 
of matter in an object. It is measured with a balance. It 
always stays the same, no matter where the object is.

Volume, mass, and weight are all ways of describing 
matter. These are some properties of matter.

 Quick Check

Fill in each blank with goes up or goes down.

4. You drop a pebble into a cylinder of water. The water level

 
.

5. You place a pebble on a pan of a balance. The pan 

 
.

6. Gravity is weaker on the Moon than on Earth. So on the

Moon, your weight 
 

.

The mass of the marble is measured with 
a pan balance. It is always the same. 
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What are states of matter?
Matter includes all solids, liquids, and gases. 

Solid, liquid, and gas are the three states of 
matter. They are the forms matter can take.

•  solids Particles that make up a solid are 
packed together tightly. They hardly move, 
except to “wiggle” in place. So the shape or 
volume (size) does not change.

•  liquids Particles that make up a liquid can 
move past each other but stay close. So the 
shape of a liquid changes with the container it 
is in. However, the volume does not change.

•  gases Particles that make up a gas move 
around freely and can spread apart. So both 
the shape and the volume of a gas change to 
fit the container the gas is in.

 Quick Check

Match the state with the description.

7. 
 

 solid a.  The volume changes.

8. 
 

 liquid b. The shape stays the same.

9. 
 

 gas  c. Particles move but stay close.

solid

liquid

gas
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What is density?
Both the stone and the cork in the picture are solids. 

So why does the stone sink and the cork float? The 
particles that make up the stone are tightly packed. The 
particles that make up the cork are less tightly packed. 

The rock has a greater density (DEN•si•tee) than 
the cork. Density is a measure of how tightly matter is 
packed in an object.

The stone and the cork have about the same size 
(volume). However, the denser stone has more mass—
because it has more particles packed into its volume.

An object sinks in a liquid if it is denser than the 
liquid. The stone is denser than water. An object floats in 
a liquid if it is less dense than the liquid. The cork is less 
dense than water.

 Quick Check

Write greater or lesser in each blank.

 10. Water has a 
 

 density than the stone. 

 11. The stone has a 
 

 density than the water.

Density

cork

stone

water

The stone is denser than water. 
The cork is less dense than water.

Reading Diagrams
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Can the state of matter change?
At room temperature, everything is a solid or liquid 

or gas. If the temperature changes, an object’s state of 
matter can change. 

For example, start with something that is lower than 
room temperature—ice. Hold a piece of ice in your hand. 
The warmth of your hand raises the temperature of the 
ice. The ice melts. That is, it changes from solid to liquid. 

When a solid is warmed, its particles move faster 
and faster. The solid melts when the particles flow past 
each other. The temperature at which a solid changes 
to a liquid is its melting point. Ice starts to melt if it is 
warmed up to its melting point, 0°C (32°F).

If liquid water is cooled down to 0°C (32°F), it starts 
to freeze. The temperature at which something freezes is 
its freezing point.

Ice melts at 0°C (32°F).

Liquid water freezes at 0°C (32°F).
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Boiling

If you left a bowl of water uncovered in sunlight, 
evaporation (i•VAP•purh•ray•shuhn) would take place. 
During evaporation, warmed particles from the liquid 
slowly escape into the air. The liquid becomes a gas. 
Water in the form of gas is water vapor.

If you boil water, the particles of water escape into 
the air quickly. The boiling point is the temperature at 
which a liquid changes quickly to a gas. Water boils at 
100°C (212°F).

When water vapor cools, 
the particles slow down and 
come closer together again. 
The gas changes into a liquid. 
The temperature at which a 
gas changes to a liquid is the 
condensing point. Some solids 
change directly to a liquid 
with melting. 

 Quick Check

Fill in two details to explain the main idea.

Main Idea Details

Matter can change state.

 12. 
 

  
 

 13. 
 

  
 

Water boils at 100°C (212°F). 

Water vapor condenses at 100°C (212°F). 
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Lesson 2
Elements

What is an element?
Centuries ago, the ancient Greeks thought that all 

kinds of matter were made of four simple substances. 
They identified air, fire, earth, and water as the building 
blocks of all matter.

Today, we know of over 100 building blocks of 
matter, the elements. An element is the simplest kind 
of substance, something that cannot be broken into 
anything simpler. These elements are the substances 
that are combined in all kinds of matter. 

Some of the commonly known elements are:

• gases—oxygen, nitrogen, hydrogen
• liquids (only two)—bromine, mercury
•  solids (the most)—carbon, aluminum, iron, copper, 

sulfur, nickel, siver, gold

Composition of Aluminum

The foil is aluminum, 
an element.
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Names, Symbols, Atoms

The names of elements come 
from many places. The element 
mercury was named after a 
character from ancient Roman 
myths. The element californium 
was named for our state.

Each element has a symbol for 
its name. A symbol is made of:

•  one capital letter, such as O for 
oxygen, OR

•  a capital letter followed by a small 
letter, such as Zn for zinc.

Symbols come from many 
languages—such as Latin and 
Greek. For example, Au, for gold, 
is from the Latin word for gold, 
aurum.

Each element is made up of tiny 
particles called atoms (A•tuhmz). An 
atom is the smallest particle that 
makes up an element and has the 
properties of that element. To get 
an atom, you would have to keep 
breaking a piece of an element into 
smaller and smaller bits.

 Quick Check

Match the word with the description.

 14. 
 

 element  a.  a letter or two to stand for a name

 15. 
 

 atom b. the simplest kind of substance

 16. 
 

 symbol c. the smallest kind of particle

16 aluminum atoms

Aluminum atoms are the smallest 
particles of aluminum.

Reading Photos
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What are the most 

common elements?
Of the over 100 known 

elements, 92 were found in nature. 
The others were made by scientists 
in laboratories. Only eight elements
make up about 98% (by weight) 
of Earth’s surface layer, the crust. 
Two elements, oxygen and silicon, 
head the list. The rest of the natural 
elements are in the crust as well, 
but in very small amounts.

The oceans are made largely 
of two elements, oxygen and 
hydrogen, 96% by weight. Chlorine 
and sodium from salt make up 3%.

Just two elements, nitrogen and 
oxygen, make up 99% of Earth’s 
air. Most of the air is nitrogen, but 
we must breathe in oxygen. A few 
other elements make up 15% of 
the air.

 Quick Check

 17. Which element is common in 
  the air, water, and the crust?

  
 

  
 

Air

Crust

Oxygen
46.6%

Silicon
27.7%

Aluminum 8.1%

Iron 5%

Calcium 3.6%

Sodium 2.8%

Potassium 2.6%

Magnesium 2.1%

Other Elements 2%

Water

Oxygen
85%

Hydrogen 11%

Other Elements
4%

Composition of Earth

The pie charts show elements 
found in Earth’s crust, water and air.

Reading Charts
Nitrogen

78%

Oxygen
21%

Other Elements 
1%
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 Quick Check

 18. Circle the row that has the three most common elements
   in living things, listed from the most to the least:

  nitrogen oxygen carbon

  oxygen carbon hydrogen

  mercury calcium oxygen

Elements in Living Things

Plants have thick cell walls and 
other parts for support. These parts 
are made mainly of the elements 
carbon, hydrogen, and oxygen. 

Animals, too, are made mainly 
of the elements carbon, hydrogen, 
and oxygen. The bodies of animals 
contain a great deal of water. Human 
body weight is over 60% water. 
Much of the oxygen and hydrogen 
in our bodies is from the water we 
contain. 

Bones, teeth, and other parts also 
contain nitrogen, phosphorus, and 
some chlorine and sulfur. 

Common Elements in Animals

Oxygen
63%

Carbon
19%

Nitrogen 4%

Phosphorus 1%

Calcium 2%

Other Elements 1%

Hydrogen
10%

Common Elements in Plants

Oxygen
76%

Carbon
11%

Hydrogen
10%

Nitrogen 1%

Phosphorus 1%

Other Elements 1%
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Lesson 3
Classifying Elements

What are atoms made of?
Remember, if you split an element into smaller 

and smaller pieces, you eventually get an atom of the 
element. If you could split an atom, you would see the 
pieces the atom is made of.

•  protons (PROH•tahns) and neutrons (NEW•trons) are 
located in the center, nucleus, of an atom. Each proton 
carries a positive electrical charge. Neutrons are not 
charged.

•  electrons (e•LEK•trahns) move around the nucleus very 
quickly. Each carries a negative charge. Electrons are 
very small.

The number of protons in an atom is the atomic 
number. Atoms of different elements have different 
atomic numbers. An atom of helium has only 2 protons. 
An atom of carbon has 6 protons. 

An oxygen atom has:
• 8 protons (atomic number)
• 8 electrons
• 8 neutrons
The atomic weight = 8 + 8 = 16.

A boron atom has:
• 4 protons (atomic number)
• 4 electrons
• 3 neutrons
The atomic weight = 4 + 4 = 8.

Each element has an atom with its own number of protons. The 
number of protons is the same as the number of electrons.
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Atoms of each element have their own atomic 
weight. The atomic weight is the sum of the protons and 
neutrons of an atom. Electrons are not counted because 
they have so little mass. 

Atoms of some elements are found naturally as 
molecules (MOL•uh•kyewls). A molecule is a particle made 
of more than one atom joined together. For example, 
oxygen exists as molecules. A molecule of oxygen is 
made of 2 oxygen atoms joined together. The symbol for 
an oxygen molecule is O

2
.

Molecules can be made of atoms of different 
elements. For example, water molecules are made of 
2 hydrogen atoms and 1 oxygen atom.

 Quick Check

Cross out the word or term in each row that does not belong. 
Explain your answer.

 19. proton neutron electron molecule

 

 

 20. atomic weight protons neutrons electrons

 

 

A water molecule is made of 1 oxygen atom 
and 2 hydrogen atoms joined together.

An oxygen molecule is made of 2 
oxygen atoms that are joined together.

Symbol: O
2

Symbol: H
2
O
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What are properties of elements?
Many elements have similar properties.

•  Most elements are metals. Metals conduct heat 
and electricity well. They can be bent or flattened 
without breaking. They are usually solids at room 
temperature. Examples are: aluminum, gold, iron, 
copper, and silver.

•  There are 17 nonmetals. Nonmetals do not conduct 
heat and electricity well. Solid nonmetals, like 
carbon, break rather than bend. Most nonmetals are 
gases, like helium, oxygen, and nitrogen. Bromine is 
a liquid.

•  A small group of elements called metalloids 
(MET•uh•loids) conduct heat and electricity, but not as 
well as metals. Boron and silicon are metalloids.

 Quick Check

Label each as a metal or nonmetal.

 21. 
 

 22. 
 

 23. 
 

Iron in the 
fence is strong 
and heavy.

Helium infl ates 
fl oating balloons.

Nitrogen/Oxygen make 
up 98 percent of air.
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 Quick Check

 24. Circle the microscope that is out of order.

electron  scanning tunneling  fi eld ion  one-angstrom

 25. Why are these special microscopes important? 
 

 

Can we see atoms?
In a pinch of salt there are over a half 

billion sodium atoms and a half billion 
chlorine atoms. That’s how small atoms 
are. We can’t see them with just our eyes. 
However, we can see them with special 
microscopes.

•  The electron microscope, invented 
in 1932, hits atoms with a beam of 
electrons. It allowed us to see molecules.

•  The field ion microscope, invented 
in 1951, bounces electrically charged 
particles called ions (EYE•ahns) on atoms. 
It allowed us to see molecules and 
large atoms.

•  The modern scanning tunneling 
microscope uses a very fine tip to grab 
atoms or groups of atoms. The tip can 
then drag them on a surface. 

•  The very new one-angstrom microscope 
shows the atoms lined up inside a metal.

With a tunneling microscope, 
28 two-atom groups were 
moved onto a platinum surface 
in a shape called Molecule Man.

With a fi eld ion microscope, 
atoms appear as bright spots.
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What is the periodic table?
Suppose you wrote out the name of each element 

on a card. Along with the name, you list properties of 
each element. How would you organize your cards to 
show which elements are alike?

Dmitri Mendeleev (DMEE•tree men•DEL•ee•ef) did just 
that in the 1800s. He organized the cards in order 
of increasing mass. He laid them out into rows and 
columns. He found that all the elements in any column 
have similar properties. 

Mendeleev organized the periodic (peer•ee•OD•ik) 
table. The periodic table is a chart with the elements 
in rows and columns of increasing atomic number. 
You see the atomic number in each box in the table. 
As you go from row to row, the properties repeat 
themselves (periodic refers to “repeating”).

The Periodic Table of Elements
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Similar Elements

When the elements are listed by 
increasing atomic number in rows of 
no more than 18, 

•  all the metals are together 
(blue boxes)

•  all the nonmetals are together 
(green boxes)

•  all the metalloids are together 
(yellow boxes)

•  all the gases are together 
(symbols in red)

The columns have groups or families 
of elements, elements with similar 
properties. For example, column number 
17 has all the halogen (HAL•uh•jen) gases. 
These gases have a foul smell. They can 
burn flesh and combine with metals. 
Column 18 has the noble gases. These 
gases are “inactive” elements. They 
don’t combine with other elements.

 Quick Check

 26. How many gases are there? 
How can you tell? 

  
 

  
 

  
 

 27. How many metalliods are 
there? How can you tell? 

  
 

  
 

  
 

-Review Summaries and quizzes
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State at Room Temperature:

Black: solid

Purple: liquid

Red: gas

The key helps you find information 
about elements on the periodic table.

Reading Tables
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Lesson 4
Mixtures

What is a mixture?
Trail mix is a tasty mixture 

(MIKS•chuhr). A mixture is a combination 
of two or more things that keep their 
own properties. You can pick apart the 
things that make up trail mix—such as 
nuts and pretzels. Each item keeps its 
taste and shape.

Trail mix is a mixture in which the 
particles inside are big enough to 
see. Tossed salad is another example. 
These mixtures do not look the same 
throughout. There may be more nuts in 
one part and more pretzels in another.

In other mixtures, the particles that 
are mixed together are too small to see. 
Milk is an example. You cannot see the 
particles inside. 

Concrete is a solid mixture. It is 
made up of small pieces of rocks, fine 
sand, fine cement powder, and water. 
The parts are thoroughly mixed into a 
pourable mud that hardens into a strong 
material that does not settle out.

D Trail mix is a mixture of many 
kinds of tasty snacks in one.

The CN Tower in Toronto, Canada, 
is made from a solid mixture, 
concrete.
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To Settle or Not to Settle

The particles in some mixtures settle 
out. In others, the particles do not settle 
out. A suspension (suh•SPEN•shuhn) is 
a mixture in which the particles settle 
and separate into layers over time. For 
example, shake oil and vinegar to make a 
smooth suspension. Then let it sit. In time 
the oil layers out on top of the vinegar.

The particles in some mixtures are the 
size of atoms or molecules. These mixtures 
are solutions (suh•LEW•shuhns). A solution 
is a mixture that stays mixed because 
its particles are as small as atoms or 
molecules. 

You make a solution by dissolving one 
substance in another, like sugar in water. 
Solutions are the same throughout. If they 
are liquid or gas, you can see through 
them clearly.

Window cleaner is a solution. 
It stays mixed. You can see 
through it.

A suspension of oil and vinegar 
separates into its parts when it 
stands still.

 Quick Check

 28. You shake oil and water together. How can you tell if you 

  have made a suspension or a solution? 
 

  
 

 29. Circle the word that includes the other two:

  mixture solution suspension
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What are the parts of a solution?
Add sugar to water and stir. The sugar dissolves. 

That is, it breaks into particles the size of molecules 
and seems to disappear in the water. However, the 
sugar is still there because the mixture is sweet.

All solutions have a part that dissolves another 
part. The solvent (SOL•vuhnt) is the part that does 
the dissolving, such as water. The part that gets 
dissolved, such as sugar, is the solute (SOL•yewt).

The solute or the solvent can be a solid, a liquid, 
or a gas. The solvent is usually the part there is 
more of. For example, air is a mixture of gases. 
Most of the air is nitrogen. Nitrogen is the solvent. 
Other gases, like oxygen, are the solutes dissolved 
in the nitrogen.

solution

solute solvent
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Reaching a Limit

Have you ever tried stirring table salt 
into water? At first the salt dissolves. 
However, as you add more, the added 
salt falls to the bottom, no matter how 
hard you stir. 

A solvent (water) can dissolve only a 
certain amount of solute (salt). At room 
temperature, only 37 grams of table salt 
dissolves into 100 grams of water. Extra 
salt does not dissolve. 

Is there a way to get the extra salt to 
dissolve? One way is to use warm water. 
Heating water can allow more solid solute 
to dissolve. 

However, heating can have the opposite effect when 
the solute is a gas. For example, seltzer is a solution of a 
gas (carbon dioxide) and water. Cool seltzer holds more 
carbon dioxide gas than warm seltzer.

 Quick Check

 30. Circle the word that includes the other two:

  solute solution solvent

 31. What effect can heating have on a solution? 
 

  
 

There is a limit to how much 
solute can disolve. When the 
limit is reached, the extra 
solute falls to the bottom.
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How can you take mixtures apart?
Make three mixtures: sand in water, sawdust and sand 

in water, sugar and sand in water. Can you get the solids 
back? Mixtures are physical combinations. That means 
their properties do not change. So you should be able 
to separate the solids from the liquid.

•  One way to separate them is by filtering (FIL•ter•ing). 
Filtering separates substances that have particles of 
different sizes. Pour the mixture over a filter. A filter 
has small holes. Small particles pass with the liquid 
through the holes. Larger particles are trapped by
the filter.

•  If substances have different densities, some may float 
or sink in water. For example, sand is denser than 
water. It sinks when the mixture is kept still. Sawdust is 
less dense than water. It floats to the top.

▲ Sand and water: Sand particles cannot 
pass through the holes in the filter. 
Water goes through, but sand collects 
on the filter.

▲ Sawdust and sand in water: Let the 
mixture stand still. Sawdust floats 
to the top and sand collects on 
the bottom.

Separating Mixtures
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•  If you have a solid solute (like sugar) 
dissolved in water, just let the solution 
stand open to the air for several days. 
The water evaporates and leaves the 
solid solute behind.

•  Suppose you spilled iron filings into 
sand. You can separate the iron by using 
a magnet. The magnet attracts iron, 
while the sand remains behind.

 Quick Check

Match each solid with a way of separating it from water.

 32. 
 

 sawdust a.  evaporating

 33. 
 

 sand b. using a magnet

 34. 
 

 sugar c. fl oating

 35. 
 

 iron fi lings d. sinking

▲ Sugar and sand in water: Sand falls to 
the bottom. Pour the liquid through 
a filter. Let the water evaporate. The 
sugar remains behind.

▲ Iron and sand in water: A magnet attracts 
the iron filings, but not the sand.

How would you separate a 
mixture of sand, sawdust, 
sugar, and iron filings in water?

Reading Diagrams

 Watch 
how mixtures are separated 
@ www.macmillanmh.com 
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Lesson 5
Compounds

What change produces 

new substances?
Have you ever seen rust on a bicycle fender or a car? 

Rust forms when iron comes into contact with oxygen, a 
gas in the air. Iron and oxygen combine and form rust. 

Rust is a different substance from iron or oxygen, 
with its own properties. For example, rust has a different 
color than iron. You cannot separate the iron and oxygen 
from rust as simply as you can separate parts of a 
mixture.

Rust forms from a chemical change. A chemical 
change is change in matter that produces substances 
different from the substances you started with. To 
separate the iron from the oxygen would take another 
chemical change.

Iron in this ship combined with oxygen in the air and 
formed rust, a brownish material that crumbles. 
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Compounds

Rust forms when atoms of iron 
combine with atoms of oxygen. 
Rust is an example of a compound 
(KAHM•pownd). A compound is 
formed when atoms of two or 
more elements are combined. The 
chemical name of rust is iron oxide. 
The name shows that rust is made 
of iron and oxygen. 

Sugar is another example of a 
compound. Sugar molecules are 
made of atoms of three elements: 
carbon, hydrogen, and oxygen.

A marshmallow is white 
sugar. What happens when a 
marshmallow is toasted? There is 
a chemical change. In this change, 
heat moves about the atoms in the 
sugar to produce a black material, 
the carbon, and steam. Steam is 
water, a compound of hydrogen 
and oxygen. 

 Quick Check

Write true or false. If it is false, explain why.

 36. A chemical change produces new substances. 
 

  
 

 37. A compound is a kind of mixture. 
 

  
 

Chemical Changes

The marshmallows, sugar, 
are changing chemically. The 
burning sticks are also changing 
chemically. Both are producing 
a black substance, carbon.

Reading Photos
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Water: H2O 

How are compounds 

named?
What we call rust is a compound 

made from two elements—iron and 
oxygen. The chemical name of rust is 
iron oxide. The name comes from one 
element (iron) plus a changed form of 
the other element (oxygen  oxide).

iron + oxygen  iron oxide (rust)

Another example is table salt. It is a 
compound made of the metal element 
sodium and the gaseous element 
chlorine. The chemical name of salt 
uses both the element names: 

sodium + chlorine  sodium 
chloride (table salt)

Compounds can also be written in 
a short way called a chemical formula 
(FOR•myew•luh). A chemical formula 
uses symbols and sometimes numbers. 
For example, water is a compound of 
hydrogen (H) and oxygen (O). We can 
use symbols to write it as:

The small 2 placed after the H 
means that a molecule of water 
is made of 2 atoms of hydrogen 
combined with an oxygen atom.
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Mon & Di

Sometimes we add prefixes to a chemical name to help 
tell one compound from another. For example, carbon and 
oxygen can combine in two ways. One atom of carbon can 
combine with one atom of oxygen: We put the prefix mon 
with the oxygen to show one oxygen atom:

CO (carbon monoxide) is made of 1 C atom + 1 O atom.

Carbon monoxide is the dangerous gas that you must 
watch out for at home.

A carbon atom can also combine with two oxygen 
atoms. That forms carbon dioxide (di means “two,” as in 2 
oxygen atoms). Carbon dioxide is a gas that 
you release when you exhale. It is also 
present in smoke.

 Quick Check

Here is a molecule of sugar. Some of the hydrogen atoms 
are not visible behind the other atoms. 

Tell how many of each 
atom are in one 
molecule of sugar.

 38. 
 

 carbon atoms

 39. 
 

 hydrogen atoms

 40. 
 

 oxygen atoms

Carbon dioxide: CO2 

CO
2
 (carbon dioxide) is made of 

1 C atom + 2 O atoms.

Sugar: C6H12O6 
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water carbon dioxide

clear liquid at room 
temperature

colorless gas at room 
temperature

freezes at 0°C (32°F) 
boils at 100°C (212°F)

changes from gas directly 
to solid at –78°C (–108°F)

density = 1 gram per mL 1.5 times denser than air

puts out a flame puts out a flame

How can you identify 

compounds?
There are millions of compounds all around. 

Each one has its own properties. Some 
properties include: density, color, and freezing, 
melting, and boiling points. How a compound 
changes chemically is also a property.

You can use these properties to tell one 
compound from another. For example:

 Quick Check

 41. One way you can tell water from carbon dioxide is 
 

  
 

 .

 42. Heating a compound may help you tell what is in it because 
 

  
 

 .

You can tell what is in some compounds 
by the color a compound makes when it is 
held in a flame. Special computers are used 
today to heat compounds until they give off 
colors. The colors show what elements are in 
the compounds.

Compounds that contain 
sodium (such as salt = sodium 
chloride) have bright 
yellow fl ames.

Compounds that contain 
potassium have violet fl ames.
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How are compounds used?
People today are finding many uses for compounds. 

For example, crude oil is a mixture of many useful 
products. It can be separated into gasoline, kerosene, 
diesel fuel, heating oil, and light fuel gases. These 
products are hydrocarbons (high•druh•KAHR•buhns). 
Hydrocarbons are compounds of hydrogen and carbon.

We use hydrocarbons every day. We use gasoline to 
run cars. We use oil and natural gas for heating. Rubber 
is made of hydrocarbons. We use rubber in tires, erasers, 
and the wrap on electrical wires.

Plastics are compounds made of long strings of 
carbon with other elements. Plastics are used to make 
paints, furniture, boats, and toys.

 Quick Check

 43. Why are compounds important to us? 
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Clothing is made of natural 
compounds of cotton and wool, as 
well as of human-made compounds 
like polyester or nylon.


