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States of Matter: Facts

Matter is all around us. Matter is the air you are breathing.
Matter is the computer you are reading from now. Matter
is the stuff you touch and see. And it is more. Matter is
defined as anything that has mass and takes up space.
Matter is found in 3 major states; solid, liquid and gas.

So what is matter made of? All matter is made of atoms.
Atoms are the smallest particle of matter. They are so
small that you cannot see them with your eyes or even
with a standard microscope. A standard sheet of paper is
about a million atoms thick. Science has come up with a technology to identify atoms
called a scanning tunneling microscope (STM) which uses electricity to map atoms.
There is more about atoms later, but first let's learn about the three states of matter.

Solids

Matter that is composed of atoms packed tightly together are known as solids. You
cannot walk through a solid wall. The matter is packed so tight that it prevents you
from moving through it. Solids hold their shape at room temperature. The pencil that
you left in the desk at school will still be the same shape when you return tomorrow.

Even in solids there is a small space between the atoms.
Depending on how tight the atoms are packed determines
the density of matter. This means that a one inch block of
wood is not as dense as a one inch block of gold. There is more space between the
atoms of the wood than the atoms of the gold.
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Liquids do not hold their shape at room temperature.
There is space between the atoms of a liquid and they
move slightly all of the time. This allows you to stick your
finger into water and pull it back out, letting the water fill
back in where your finger once was. But when walking
through the water in the swimming pool, you have to push
the water out of the way - this means that you feel the
heaviness of the water. Liquids flow or pour and can take
on the shape of a container. If the liquid is poured into a
wider or narrower container, the liquid will take on that
new shape. Liquids are affected by gravity. If you pour
only half a cup of milk, the top half of the container would
have no milk. Liquids cannot be handed to another person
well without the container. Imagine going into a restaurant

and asking for lemonade. What if the waiter just put the lemonade into your hands - no
glass or cup? Could you lay the lemonade on the table to drink in a few minutes? Even
water in a river or a lake has a container - the banks, the bottom, the shore - they form

the container.

Gases

Gases not only do not hold their shape at room
temperature, they don't even stay put. Gases are always
moving. There is so much space between the atoms in gas
that you can move around in them easily. When you walk
from one side of the room to the other, you have walked
through a bunch of gases that make up our air. You barely
even know they are there. Gases will take on the shape of
their container and can be compressed into a smaller
space. Like when we compress air into a balloon - it fills
out the balloon shape. Gases will fill up the space too. You
don't see only half of the balloon filled with air - the air is
not as influenced by gravity as a liquid or a solid would be.

For a better understanding, take a look at these

animations of the behavior of solids, liguids and gases.

hittp:/fidahoptv.org/sciencetrek/topics/matter/facts.cfm
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Change of State

Matter can move from one state to another, but can still be the same substance. A
change of state, also called a phase change, is a physical change from one state of
matter to another, for example, from solid to liquid or from liquid to gas.

How does matter move from one phase to another? If the
motion of the atoms is altered by pressure or temperature,
the state can change too. By lowering the temperature of
water, it can freeze into a solid. By heating water, it can
become steam which is a gas. Whether solid, liquid or gas
- water is still water.

Pressure can change matter from one state to another.
Deep in the earth solids turn to liquids because the heavy
weight of layers and layers of the earth push down on the
solids causing them to turn to liquid magma. This is just one example of how pressure
can change matter too.

Other matter changes too, but often only exists in two states or requires the help of
humans and technology to move through all three phases. Water is the only matter on
earth that can be found naturally in all three - solid, liquid and a gas.

More About Atoms

An atom is made up of a nucleus of neutrons and protons - even smaller particles than
an atom. They are called subatomic particles. Electrons circle around this nucleus.
Atoms tend to have the same number of electrons as the number of protons in the
nucleus. This number is very significant. Each kind of atom has a different number of
protons. For example: oxygen has 8 protons. That means it also has 8 electrons. The 8
is known as its atomic number. But gold has 79 protons and 79 electrons. If you
wanted to know how many protons and electrons are found in any given atom, the
Periodic Table of the Elements is the place to find out.
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Table of the Elements -

. Periodic

Elements

The table only tells us about the atoms of the 100 or so
elements found on the earth. An element cannot be broken
down into smaller components. Gold is not made of
anything - except the element gold. The smallest possible

piece of gold is just gold. If it were any smaller it would be '?mgi;i }' ' ’ggﬁ f
the subatomic particles - protons, neutrons and electrons. Aon “5’

Of these elements, some are solids like gold or silver.

Others are gases like oxygen and hydrogen, and still others can be liquid like mercury.
Of course this is based on room temperature. If an element is heated or cooled, or if
enough pressure is applied to the element that could change its state of matter.

Compounds
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I bet you can't find salt on the Periodic Table of the
Elements. That's because salt is actually made of two
elements; sodium and chioride. You can find both of those
on the table. The sodium and chloride atoms of salt are
linked together much like magnets can link together. We
call this a compound. Water is a compound made of
oxygen and hydrogen. Sugar - the white stuff you put into
cookies - is made of carbon, hydrogen and oxygen. Lots of
the substances around us are compounds. From vinegar to household bleach to nail
polish remover to baking soda to aspirin - we use compounds all around our homes.

(On

Properties

All matter has qualities about it that describe it
scientifically. We call these properties. They can explain
the physical or the chemical qualities of a matter. Some of
the ways that we describe matter are by its color, its
shininess, and its state at room temperature or its odor.
Mass, temperature at which it changes states, electric
conductivity and flexibility are also properties of matter.
These are different for each type of matter and can help
scientists identify a matter.

Plasma

We often talk about the three states of matter; solid, liquid and gas. Most of the
matter that we use is in one of those three forms. But there is another that we see and
use and that we would have a hard time living without - plasma. It is often called the
fourth state of matter. Plasma is electrically charged, does not hold its shape, has a
huge amount of energy and is very difficult state to manipulate without a laboratory.
Plasma can be found here on the earth in flames, lightning, and the polar auroras. The
sun, the stars, and some other space events and objects are also made of plasma
matter.
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More States of Matter?

Did you know that there are more phases of matter? We
aren't as familiar with them nor do we see them every
day. Some exist only in theory, others can be reproduced
in laboratories, some are so new that scientists are still
figuring out the details and others might exist, but have
not yet been found in nature. They include: quark-gluon
plasmas, Bose-Einstein condensates, fermionic
condensates, strange matter, liquid crystals, quantum spin
liquid (QSL), superfluids, supersolids and the paramagnetic
and ferromagnetic phases of magnetic materials. New
theories and discoveries are happening all of the time, so
you'll have to keep studying your physical science to learn
more about these states of matter.

What is meant by room temperature?

State of matter of an element or atom is based on its behavior at room temperature.
But what exactly is room temperature? Room temperature refers to air temperature
not being specifically heated or cooled. Usually between 20 to 25°C (68 to 77°F). While
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the actual temperature could be hotter or cooler than these figures, it simply means
that the matter has not been placed in an oven or a freezer, but was left out in the
room to attain the temperature of the rest of the room. If an ice cube was left out in
the room for a period of time, it would melt and become liquid water. Water is a liquid
at room temperature. A diamond, on the other hand, is a solid at room temperature
and will not change state no matter how long it sits there.

Click on a Topic:
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Animals
Earth Science
Environment
Human Body
Science Fundamentals
Space
Technology
Other
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All About States of Matter

You’ve likely heard about the three states of matter — gases, solids and liquids. But did you
know there are actually six forms of matter? In laboratories, scientists can create plasmas, Bose-
Einstein condensates and fermionic condensates, according to NASA. But, for our discussion,
we’ll focus on the first three because those are the states of matter you’re likely to interact with.

B [ EN SAE

All About States of Matter: Three main states of
matter are solid, liquid and gas.

Fun Facts about States of Matter for Kids

« Liquids, like water, oil and soda, shift to fit inside the container they’re in. If you look at them
under a microscope, you’ll see that they have particles that are close together, but have no rhyme
or reason. The molecules move around.

« Gases, including air, steam and helium, are free-flowing. You can easily put your hand through
them. Gases shift to fit their container and can even fill it. Their molecules are spaced far apart
and wiggle and jiggle.

e Solids, like your desk, your backpack and your pants, are firm and stable. Their molecules are
grouped together in organized patterns. The molecules might vibrate slightly, but they don’t
move around.

L
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Gas Liguid

Molecules of Solid Don’t move around. Liquid
Molecules are close together without rhyme and
they move around. Gas molecules are spaced
far apart and wiggle and jiggle.
States of Matter Vocabulary
1. Laboratory: a place where a scientist experiments and learns
2. Interact: participate, work with
3. Container: jar, bottle, box or similar product
4. Molecule: composed of one or more atom, the smallest particle of a substance
5. Vibrate: buzz or move

htip://easyscienceforkids.com/all-about-states-of-matter/?print=1 113
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Three States of Matter

by Leslie Cargile

Let's take a walk into an imaginary kitchen. There are ice cubes in the
freezer, water running from the faucet and steam rising from a pot of boiling
water. We will furn off our pretend faucet so we don't waste water. What do

these three things all have in common?

Simply put our imaginary kitchen shows us the three different states of
matter. Matter makes up everything that is in our universe. Atoms join fogether

making molecules. Molecules stack together in different ways to make the

three different states of matter; solids, liquids and gases.

Solids are easy to think about. The chair you're sitting in is a solid. The
floor you walk on is solid. Pretty much everything that has a defined shape is
a solid. The molecules of solids are like a box full of oranges stacked tightly

together, so tight that they can’t move.

Liquids include the water you drink, or the oceans that roll around the

earth. A liquid will take the shape of whatever you put itin. Think of a
beanbag chair that is missing some of its' stuffing. It will roll around, but it stays fogether. The molecules
of a liquid are close and stick together, but not so close that they can't slide around each other. If you

pour water from one container into another without spilling, you will have the same amount of water.

Gases are different than the other two states of matter. They are very loosely attached, some
escaping their bonds and disappearing. If we were back in our imaginary kitchen and we tried fo catch

all of the steam molecules, we would find it nearly impossible.

Heat can affect the state of matter. Let’s take an imaginary ice-cube and set it on our sfove in a
pot. Turn the imaginary heat on. Soon the heat has melted our ice cube into a puddle of water. Leave
the heat on a little while longer and our puddle of water will evaporate into the air. Even though you

can't see the water, it's not gone. It turned into water vapor, which is a gas in the air around you.

Try it out with the help of an adult and see what happens. Can you catch all of your steam and
turn it back into an ice-cube? Probably not, but add some food coloring to a pitcher of water and then
fill an ice fray. What you will have is an exciting afternoon exploring the worlds of solids, liquids, and

gases.

Super Teacher Worksheelfs - www.superteacherworksheets.com
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Why Does Matter Matter?

by Kelly Hashway

solids volume container matter ice juice
gases mass atoms chair oxygen melfing
fiquids shape space milk helium

Choose a word from the box to complete each sentence.

1. The three basic properties of matter are
, and
2, All matter is made up of tiny parficles called
3. Volume is the amount of that matter takes up.
4, Mass is the amount of an object has.

5. Liquids take the shape of their

6. do not have a definite shape or volume.

7. do not have a definite shape, but they do have a definite volume.
8. have a definite shape and volume.

9. A and are examples of solids.

10. and are examples of liquids.

11. and are examples of gas.

12. Solidiceis when it is changing into a liquid.
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Three States of Matter

by Leslie Cargile

1. Atoms that are joined together are called...

a. liquids b. molecules
c. shapes d. solids

2. What shape is a liquid?

a. sphere b. circle
c. solid shape d. the shape of its container

3. What happens to water when it evaporates?

a. It tumns into a solid. b. It turns into a gaos.
c. It turns into an atom. d. It disappears.

4. What causes wafter to evaporate?

a. warm temperatures b. cold temperatures
c. electricity d. food coloring

5. How are molecules in a solid different from molecules in a liquid?

a. Molecules in aliquid are more tightly packed than molecules in a solid.
b. Molecules in aliquid cannot move, but molecules in a solid can.

c. Molecules in a solid are more tightly packed than molecules in a liquid.
d. Molecules are loosely packed and easily turn into steam.

6. List two examples of solids, liquids, and gases.

solids -

liquids -

gas -
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The Periodic Table of Elements
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