Chemistry: MATTER




What things are made of.
How things change.



Anything that has mass and volume
(takes up space)

Examples : Anything you can touch or
hold.

Note : things that are NOT matter - Light,
sound, and electricity.
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Matter that always has the exact same
composition Is a substance

Sugar and Salt always taste the same

Substances can be classified into
Elements
Compounds



A substance that can NOT be broken
down into anything smaller.

All the elements are found in the periodic
table.

Elements are made up of atoms; the
smallest particle that has the properties
of the element

Elements have fixed composition because it
contains only one type of atom



Periodic Table
of the Elements
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ples of Elements...
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Neon Gas,
Ne

Iron, Fe




A substance made up of two or more
elements.

Properties are different than individual
elements that make it up

Example: NaCl = Salt

Na = sodium, highly reactive metal
Cl = chlorine, green, poisonous gas



NaCl - edible

Na - highly
reactive metal in
water

Cl - green
poisonous gas




Made up of different elements and/or
compounds

The smallest unit of a substance that has
all the properties of that substance.



Water - H20 Water Molecule

Phosphorus - P4

Indigo -
C16H10N202




Shows how many atoms of each
element are in the basic unit of a
substance.

Examples:
CO, =1 carbon, 2 oxygens
CH, =1 carbon, 4 hydrogens
H,O = 2 hydrogens , 1 oxygens
S = 8 sulfurs



A combination of two or more pure
substances.

Mixtures can be separated into their parts.

May have some properties of the pure
substances that make It.



Examples ot Mixfures...

. Exam pI .
. Grape Juice:
wet like water,
sweet like sugar

- Hamburger



Types of Mixtures...

Heterogeneous : Substances are NOT
mixed well

Example : Beach Sand, Chocolate Cookie

Dough, Salsa




Immiscible - Liquid Mixture

- Two or more liquids that do NOT mix
Into each other

- Example : Oil and water




Homogeneous : Substances ARE mixed
well

Example : Kool Aid, air, Coca -Cola, White
Vinegar




Two or more liquids that
DO dissolve into each
other

Example : Gasoline, Milk

**Gases can be
dissolved in liquids also,
soda pop fizz




Solution d Substances that dissolve and form
a homogeneous mixture

Suspension 0 Heterogeneous mixture that
separates into layers over time

Colloid 0 Contains some particles that are
Intermediate in size between the small and
large particles.

Parts canot be fi |l tered or



- Oil and Water

- Fog

- Windshield wiper flui
- Milk
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Distillation 0 Separates materials based
on their boiling points
Boiling salt water to make freshwater

Filtration 0 Separates materials based on
the size of their particles
Strainers, filters, screens
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MATTER AND ENERGY




All matter iIs made of atoms and molecules
that act like tiny particles

These tiny particles are  always in motion .

The higher the temperature, the faster the
particles move.

At the same temperature, more massive
(heavier) particles move slower than less
massive (lighter) particles.
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THREE STATES OF MATTER

. SOLID
LIQUID
- GAS




SOLID

- Definite shape and volume

. Particles are very rigid with very little
movement




Definite volume, NOT a definite shape
Particles move more freely

Viscosity: resistance of a fluid to flow
Molasses = HIGH viscosity
Lemonade = LOW viscosity
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NO definite shape or volume.

Particles move very fast and spread
Indefinitely.
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If you leave a jar of perfume open, you can
soon smell it from across the room.

You can smell fresh cookies baking before
you even enter the bakery.

*The Kinetic Theory exp
particles that make up a gas are in constant
motion and move very fast.



GaseS Can Exert Pressure....

~. Gas In a balloon is constantly pushing
out against the balloon. Particles are
moving fast and bouncing into the
sides non -stop. This creates Pressure.




Temperature 0 Raising the temperature
will Increase Its pressure

Volume 0 Reducing the volume of a gas
Increases Its pressure

Number of Particles 0 increasing the
number of particles Iincreases pressure



GAS

LIQUID

SOLID



Energy can be thought of as the abillity to
change or move matter.

Energy must be added or taken away to have
a PHASE CHANGE

PHASE CHANGE: going from solid to liquid to
gas and back down. This does NOT change
what it Is made out of ( composition) or how
much you have (mass).



- SOLID to LIQUID
- Energy must be ADDED!




EVAPORATION/BOILING

LIQUID to GAS
Energy must be ADDED!




SUBLIMATION

. SOLID to GAS
- Energy must be ADDED!
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CONDENSATION

. GAS to LIQUID
- Energy must be TAKEN AWAY!



LIQUID to SOLID
Energy must be TAKEN AWAY!




Law of Conservation of Mass

~. Mass can not be created or destroyed.

- After a chemical or physical change, mass
IS ALWAYS the same.




Law of Conservation of Energy

. Energy can NOT be created or destroyed.

- After a chemical or physical change,
energy iIs ALWAYS the same.




Properties of Matter



What exactly is a Property22

~. Think of properties just like adjectives in
the English language.

. Adjectives describe nouns!
- Properties describe matter!




\"here are 2 Kinds of
Properties:

~. 1. Chemical Properties
. 2. Physical Properties




Chemical Property: Describes the way a
substance REACTS when it changes.

It can change by either combining with
other elements or breaking apart into new
substances.

Example : Flammability or rusting



Examples of Chemical

Properties
- Magnesium is
UL

reactive and
burns very bright!

- Used In




~ More Examples

~. Argon Gas does
not react!

- Tungsten burns.

- Argon gas is used
Inside light bulbs
because it does




Physical properties are characteristics of a
substance that can be observed WITHOUT
changing the substance

Example:
Viscosity
Conductivity
Malleability
Hardness
Shape , color, odor, texture,
Boiling point, melting point,
Ability to conduct electricity, magnetism, or heat
Density



Conductivity oMat er i al 0s abi
heat to flow

Metals
Normally conduct electricity

Viscosity 0 The tendency of a liquid to
resist flowing

Honey
Heating decreases viscosity



Malleability o Ability of a solid to be
hammered or shaped without shattering

Gold

Hardness o Determine which is harder
based on which scratches the other

Diamonds



Density : The mass
per unit volume of
a substance.

Substance with

LOW density Is said
to be ol i gh
density = o0

Same size Brick and
Spongeééwhi
one IS more dense ?




If you know the density
of a substance, you
can determine if the
object will float In
water.

Density of Water, H20
= 1g/ mL
Density over 1 = SINK

Density under 1 =
FLOAT

Mathematically :

Density = mass
divided by volume
D =mlv

Piece of wood has a
mass of 25 g and a
volume of 35 cm.
What is its density?

m=25g Vv=35Cm

D =m/v;25/35 =
0.71 g/cm



