Study Material

All things on Earth are made up of a substance called matter.

Matter is defined as anything
that has mass and takes up
space. Everything around us is
made of matter: the chairs we

sit on, glass, paper, clothing,

air! Matter can have many L

different characteristics and
properties. They can change states: solid, liquid, gas. Matter
has specific properties as well - burning, freezing, and
evaporating. When matter is organized into a single type of

matter we call it a substance.

‘A pure substance is only
made up of one thing. For
example: table salt and
milk are pure substances.

Things like fruit or milk are

not substances.

There was a time when it was widely believed that matter was

organized into only four elements: earth, wind, fire and water.




Many thousands of years later we know that there are many
elements on Earth. Elements are pure substances that are
unable to be broken down into any other substance. An element

is the simplest substance that can exist.
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Elements are organized in a periodic table of the elements.
Many of the elements on this table are familiar to you. The air

| that you breathe is made up of
oxygen (O). The silver (Ag) or gold
(Au) earrings you saw in the store

are made up of elements as well.

Elements are all around us. They

are the building blocks of all things

that are around us. The atoms that

are in elements can combine to make chemical bonds.



Atoms are small particles that make up elements. Atoms in one
element can form bonds with atoms in other elements. When
they do this in a specific ratio they can form compounds.
Compounds are pure substances that are made up of two or
more elements that are chemically combined. Compounds have
properties that are very different than the elements that created

them.

An example of a compound forming occurs when iron and oxygen

chemically combine they form a substance known as rust.

Iron Oxygen

Rust



Elements and compounds do not always combine perfectly.
Sometimes they mix together in unusual ways. A mixture is
created when two or more substances combine. These can be
elements or compounds and they do not form in an organized
manner.

Mixtures are unique because they have properties of the
elements and the compounds that make them up. Each element
and compound also retains its original properties in the mixture.

There are two types of mixtures: heterogeneous mixture
and homogeneous mixtures.

Heterogeneous mixtures are
those that display clear parts or
differences. Soil is made up of
dirt, clay, rocks, grass, decaying
material and many other things.
As a result there are many
different parts that are very
visible.




Homogeneous mixtures are so perfectly
mixed together that one cannot tell the
differ parts that have made the mixture
up. An example of a heterogeneous
mixture is salt that is dissolved in water.
The salt becomes so immersed in the
water it cannot be seen. Homogeneous
mixtures often do not even look like they
are mixtures.

There are many ways to separate different types of
mixtures.

Filter (Filtration)

e When you filter a solution with
a sieve or a filter paper.
Filtration is a lot like making
pasta — when the pasta is
cooked you use a colander to
separate the water from the
pasta. A fine sieve or filter
paper can do that in the same way.




Magnet

e If the mixture you are working with
has any metals present, a magnet
can be used to pick up any metal
easily by running the magnet
slowly through the mixture.

Evaporation

¢ When a liquid mixture is
evaporated any liquid will
disappear leaving substances
behind. This is great for solutions
that have a lot of water in them.




Important Terms

Matter

Anything that has mass and takes
up space.

Pure Substance

Something only made up of one
thing.

Elements

Are pure substances that are
unable to be broken down into any
other substance.

Periodic Table

A table that organizes elements.

Atoms Are small particles that make up
elements.
Compounds Are pure substances that are made
up of two or more elements that
are chemically combined
Mixture Is created when two or more

substances combine.

Heterogeneous Mixtures

Mixtures that display clear
parts or differences.

Homogeneous Mixture

Are perfectly mixed together
that one cannot tell the differ

parts.
Filtration Filtering a solution with a sieve
or a filter paper.
Magnet Can pick up any metal objects in a

mixture.

Evaporation

Can allow liquid to evaporate-
leaving only one substance.




