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Pure substances Mixtures

Element and Homogeneous or
compounds heterogeneous
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An element is a substance that cannot be broken
down into a simpler substance by chemical means.

Atomic number

Element

Relative atomic
mass
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Some elements exist as diatomic molecules.

A molecule is an electrically neutral group of
two or more atoms bonded together.

Hydrogen .‘
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A compound is formed from two or more different
elements chemically joined in a fixed ratio.
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Water H,O Ethanol

Sodium chloride
C,H;OH NaCl
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Compounds have different properties from the
elements that they are made from.

il



IVISYCIETT

el o LG Chcintetey watures

The two types of mixtures are homogeneous mixtures
and heterogeneous mixtures.

Homogeneous Heterogeneous
mixtures have mixtures have
a constant visibly different

substances or
phases.

composition
throughout.
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Homogeneous mixtures:
 Have a uniform composition throughout.

 Have no visible boundaries - the components are
mixed as individual atoms, ions or molecules.

* Are also called solutions or aqueous solutions (if
water is part of the mixture).



lixtures

Examples of homogeneous mixtures

O Nitrogen - 78%

O Oxygen - 20.9%

© Other Gases - >0.17%
O Argon - >0.90%

@ Carbon Dioxide - 0.03%




IVISY G e

Futati i & Sttty lixtures
Heterogeneous mixtures:
* Do not have a uniform composition
* Have one or more visible boundaries between the
components
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Filtration

Can be used to separate a

Fiter paper mixture that has a solid
sotidand ~ y that is not dissolved in
S the solvent.

Filter Funnel
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Evaporation

Can be used to separate a
mixture that has a solute
that is dissolved in the

Mixture ~ Evaporating dish

(salt and water) :
S — mpam—— Gauze

Tripod —1 solvent (an aqueous
¢ Bunsen burner SOI Ution).
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Distillation

Can be used to separate a
mixture of liquids that
have different boiling

Evaporated
ethanol

Mixture of

ethanol ' ) . :_____-, pOi ntSo

and water
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Chromatography

Can be used to

B separate a mixture of
Beaker substances that have
different solubilities in
the mixture.

Ink spot

Water ——

Paper Chromatography
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Technique Description
Filtration is a separation technique used to separate a

heterogeneous mixture such as sand in water.
Recrystallization is a purification technique used to

Filtration

Recrystallization SRy & sl

Evaporation is a separation technique used to
Evaporation separate a homogeneous mixture such as a salt

solution.

Distillation is a separation technique used to separate
two miscible liquids with different boiling points.
Chromatography is a separation technique used to

Distillation

Chromatography

separate a mixture of solutes in a solvent.
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Solvation involves the formation
of ion-dipole forces between a
solute and a solvent.

When a salt is dissolved the ions
are pulled apart from the lattice
structure and surrounded by
water molecules.

The forces of attraction between

the solute particles and the water
molecules are ion-diploe forces.






Solids have a
fixed shape
and volume

Liquids have a
fixed volume
but no fixed
shape

CENMENE
neither a fixed
volume nor a
fixed shape
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Heat is absorbed (endothermic)

sublimation

melting evaporation/boiling

rFfQfeeee—_—IIIIIIIIIII—.
[Sora] =" [[iqua ]| =—— [Gas]

freezing condensation

deposition
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State symbols show the physical state of a
substance.

(s) — solid
(1) = liquid
(8) —gas

(aq) — aqueous

2Na(s) + 2H20() = 2NaOH(aq) + Hz(g)
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[emperature scales

The Celsius temperature scale is the scale based on 0 °C for
the freezing point of water and 100 °C for the boiling point
of water.

The temperature in kelvin (K) is directly proportional to the
average kinetic energy of the particles in a substance.

It is an absolute temperature scale where the lowest
possible value is zero (absolute zero, 0 K).

One degree on the kelvin scale is equal to one degree on the
Celsius scale.
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The Kelvin scale is an absolute temperature scale.

373K = 100 °C water boils ~ One degree on the kelvin
scale is equal to one

——————————————————— degree on the Celsius

scale.

To convert from °C to K,

add or subtract 273

25 °C =298 K




Temperature and kinetic energy

Absolute temperature in kelvin (K) is directly proportional
to the average kinetic energy of the particles in a substance.
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Temperature (K)




Temperature (°C)
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Heat added

ng and cooling curves

The heating curve for water
is shown.

As heat is added the
temperature increases
unless there is a phase
change when the
temperature remains
constant.

At these points the energy
added is being used to
overcome the intermolecular
forces between the water
molecules.
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